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MODEL ELECTRIC ELEVATOR INSTALLATION. 

We present in this issue a view of a rcccnl model hydraulic ele- 
vator installaiion made at thebjildingof ihe United Security. Trust, 
and Sate Deposit Comp-iny of Philadelphia hy the Otis Elevator Com- 
pany of Vonkcrs. N.Y., and Chadbournc, Hazleion, & Co. of Phila- 
delphia, agenis in Pennsylvania (or the Sprague Electric Railway 
[and Motor Company. 

One of the tirst things which strikes an observer is the cninimum 
}f Space required for every pan of the installation. The pump was 
[manufactured by the Otis Elevator Company specially for this 



proved satisfactory- in this capacity, and the Sprague motor was 
substituted. 

This motor is now giving perfect satisf.iction. .ind the plant is 
one of the 6nest elevator plants in Philadelphia. Our view is made 
from a photograph, and shows all the details of the installation. 



THE WORLD'S MEAT CONSUMPTION, PRODUCTION. 
AND TRADE. 
The average consumption of meal in the world, says a recent 
□umber of the Journal 0/ 1 kg Societj/ of Arts, London, has in- 
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A NEW ELECTRIC ELEVATOR. 



plant, and the arrangement for reduction ol speed between the 
armature- shaft and the pump is made in the compact manner 
shown in the illustration. The motor operates the pump against 
a pressure in the tank, there being ro overflow; and when the 
maximum pressure is reached, the moior runs empty, automatically 
cutting down the amount of electric current taken from the tine, so 
that only sufticienl current is used to supply enough energy to keep 
the motor in revolution. 

Before the installation of the electric motor at this place, a gas- 
engine was used to supply the necessary power ; but gas never 



creased ; hut, on ihe oihrr hand, the world's commerce In meat 
has declined. Germany's imports of meat declined from $94,450,- 
000 in 1878. to $73,700,000 in 1887. while ihrexporls declined from 
688.300.000 to S33.900.ooo. In France, between 1879 and 1887. 
Imports diminisheti from $83,300,000 lo $53,910,000. while exports 
incieased from $35,950,000 to $52,600,000. In England, where ex- 
ports of meat are insignificant, Ihe imports decreased from $240,- 
000.000 in 1880. to I215.000.000 in 1887. On the other hand, the 
British colonics exported largely : tor example, from Canada the 
exports increased from $4,430,000 in 1879. lo $30,000,000 In 1887. 
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Australia exported also large anioiinis. In Austria-Hungary 
pons diminished from 810.950.000 in 1879.10 $8,000,000 in 10^7. 
while exports incieascd (rom $30,750,000 to S33.900.ooo. In the 
United Stales, itrrports increasctl from $7,100,000 in 1879, to SrG.- 
650,000 in 1S87, M'hile exports decreased from $123,800,000 to 
$i 12.600,000. tnipottattons into Uelgiuin decreased from Si6,400.- 
000 in 1879. to $10,400,000 in '887; in Italy, (rom $ji, 200,000 to 
$14,000,000; in Russia, from $18,330,000 to $10,400,000, By add- 
ing the above ligurcs, it is found thai the entire imports o( meal 
into the countries spccilicri have diminished (rom $490,970,000 to 
$403,120,000, while the entire c\porls decreased from $.278,180,000 
to $244,700,000. In 1875, Germany possessed 34.400,000 neat> 
cattle (four small cattle, such as sheep, hogs, and goats, being 
reckoned aa one) ; in 18S3. only 23.500.000. Between 1881 and 
1887 there wa^ in France an increase from 19,700000 to 20.750.- 
000; in Great Griiain. from 17.600.000 to i8,6co.o90: white in 
Austria-Hungary the ligures rcm.iined the same. The increase in 
population in these countries iluring this time was as follows: in 
Germany, 3,500.000 ; Prance, 480,000 ; Great Uritain, about 3,00a,- 
000 ; and Ausiria-Hungaiy. 2.000.000. The ratio in France on ac- 
count of the sm.tll increase a( population is most favorable. This 
country, therefore, could increase its exports, says the United 
Stales commercial agent. In Germany the ratio Is very bad, the 
number of neat'Cattlc having dimintslied 900.000 );raJ, and the 
population having increased 3.500.000. It is most f markable in- 
the case of the L'nite<l States, where imports incrc.l^ed 130 per 
cent, and exports dimioished 1 2i per cent, although the number of 
neat-catlle increased (rom 56,600,000 head in 1880, to 71.200,000 in 
1888. and the population increased only from 50.500,000 to 62.- 
000,000. 

STANLEY'S EXPLORATIONS.* 

1 REMEMBER, whilc Standing on the edge of the plateau which 
overlooks the southern end of Lake Albert, in December, 1S87, that 
looking across the lake to the Unyoro plateau, and running my 
eye along its unbroken outline (rom north to south, I was much 
struck by the gradual but ste.idy uplift of the land to a point near 
the lake's end, where a wide cleft separated the plateau from the 
disjointed mass and higher elevations culminating around Mount 
Ajif. Southward beyond Ajif we could sec nothing but dark im- 
penetrable clouds, ominous of a storm ; yet underneath these 
night-black clouds lurked a most intercsling mystery. — that of the 
tong-lost and wandering Mountains of the .Moon. Little did wc 
imagine it, but the results of our journey (rom the Albert Nyania 
to Unyampaka. where I turned away from the newly discovered 
lalce in 1876, establish beyond a doubt that the snowy mountain 
which bears the native name of Ruwenzori or Ruwenjura is identi- 
cal with what the ancients called " Mountains of the Moon," 

Note what Scheaddeddim. an Arab geographer of the fifteenth 
century, writes : "From the Mountains of the Moon the Eg)-pttan 
Nile lakes its rise. It cuts horiioniatly the equator in its course 
north. Many rivers come from this mountain and unite in a great 
lake. From this lake comes the Nile, the most beautiful and 
greatest of the rivers of .ill the earth." 

If, adopting the quaint style and brevity of the Arab writer, we 
would write of this matter now. we would say. " From Ruwenzon, 
the Snow Mountain, the western branch of the Upper Nile takes 
Us rise. Many rivers come from this mountain, and. unitinjflii the 
Semliki River, empty into a great lake, named by its discoverrr the 
Albert Nyanza. From this lake, which also receives the eastern 
branch of the Upper Mile, issues the true Nile, one of the most fa- 
mous of the rivers of all the earth." 

Dut this is a matter of slight moment compared to the positive 
knowledge that in the least-suspected pan of Africa there has shot 
up into view and fact a lofty range of mountains, the central por* 
Uon of which is covered with perpetual snow, which supplies a 
lake to the south of the equator, and pours, besides, scores of 
sweet-water streams 10 the large tributary feeding the Albert Ny- 
ania from the south. 

You will lemember that Samuel Baker, in 1864, reported the 

I Letter fram Mr. Heary M. Stanley lo ihc Rnyal Geofniphtol SociMy of Lon- 
don acid (o the KoyaJ SmitiUt Oeofraplikal Society, written from Camp it Kirinxa 
Itltnym, Aug. IT, ilAt). 



i] "inimitably" in a south-westerly dii 
ii>il that Gessi Pacha, who first circut 
< id Mason Bey. who in 1877 made a more 
iri .i It, ne\cr even hinted at the existence of a 

mt fiat neighborhood ; nor did the two lasiiravcJlenpai 

any aitenlion lo the Semliki River. 1 might even add tbal tm« 
Pacha, for years resident on or near Lake Albert, or -CspU 
sail, who for some months resided in Unyoro. never 
such remarkable object as a snowy mountain !>eing y 
therefore we may well call it an unsuspected p.iri of .-^frlcu Slirel 
it was none of our purpose to discover it. It siiiiply thn»t It! 
direct in our homeward route, and, as it insisted on our loUowir 
its base-line, we viewed it from all sides but cbetiorth-ouL. 
then could we depart from its neighborhood. 

Surrounded as 1 am by the hourly wants •"' "■■ -" '•■■' 

this, I cannot command the lime lo write ^ si 

subject as I would wish. I must even content niyscu »vitii allow- 
ing a few facts lo fall into line for your leisurely consideratiOB. 

If you will draw a straight line from the debouchure o( the Nile 
from Lake Albert, 230 geographical miles in a direction nearly 
south-west, magnetic, you will have measured the lenglh'of abroad 
line of subsidence, which is from 20 to 50 miles wide, that exists 
between 3" north latitude and I* south latitude in the centre of the 
African continent. On the left of this great trough, looking north-^ 
ward of course, there is a continuous tine of uplan<l. rising fror 
1,000 to 3,000 feci above it. lis eastern (ace drops abruptly int 
the trough : the western side slopes gently to the Iluri and Lomt 
basins. To the right there is another line of upland. The mos 
northerly section, 90 miles, rising from i.ooo to 3.000 along the 
trough, is the I'nyoio plateau, whose western face almost precipi- 
tously (alls into the trough, and whose eastern face slopes almost 
imperceptibly towards the Kafur. The centr.\l section, also 90 
miles long, consists of Kuwencori range, from 4,000 to 15000 
above the average level of the trough. The remaining section of 
upland, and the most southerly, is from 2.000 to 3.500 feet highci 
than the trough, and consists of the plateaus of Uhatyana, Unyar 
paka. and Ankori. 

The most northerly section o( the line o( subsidence, 90 miles ij 
length, is occupied by the Albert Nyanza; the central section, all 
90 miles, by the Semliki River valley; the southernmost poni( 
50 miles long, by the plains and New Nyania. which we have a| 
agreed to name the Albert Edward Nyanza, in honor of the fit 
British prince who has shown a decided interest in African ge 
raphy. 

You will observe, then, Ihal the Semliki valley extends along tl 
base of Ruwenzori range; that the northern and southern exlrer 
lies or Hanks of Ruwenzori have each a lake abreast of it ; thai tl 
Semliki River runs (rom the upper lo the lower lake in a zigii 
course. 

If you were to make a plan in rrh'rfo of what has been descrit 
above, the lirsi thing that would strike you would be. that wl 
had been taken out of that abyss or trough had been heaped up 
Ihe enormous range ; and if along its slope you were to cbanni 
out sixty-two stre.ims emptying into this trough, and let the stdl 
of the trough slope here and there sharply towards the centre, yc 
would be impressed with the fact that Ruwenzori was slowly bcir 
washed into the place whence it came. However, all these 
inatiers for geologists. 

For months all Europeans on this expedition, before setting 
on their journey towards Zanzibar from the Albert Lake, were 
erciscd in their minds how Sir Samuel Baker, standing on a ti| 
near Vacovia, five or six miles from the extremity o( Ihe Nyani 
could attach " illimitability" to such a short reach of water ; bl 
ader rounding the Balegga Mountains, which form a group to 
south of Kavall), we suddenly came in viewo( Ihc beginning of 
Semliki valley, — a sight which caused ofTicers to ask one anot} 
■•Have you seen the Nyanza?" and the female portion of 
Egyptian following to break out into rapturous " Lu-lu-!us." Yet ' 
were only (our miles away from the valley, which was nearly wl 
with its ripe grass, and which indeed resembled strongly the dl 
lurbed waters of a shallow lake. 

This part of the Semliki valley, which extends (rom the U 
south-westerly, is very level : for 30 miles it only attains to an 
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tudc of 50 feet above the lake. All this pan can only recently 
have been formed ; say, ihe last few hundred years. In one of hs 

crookeri bends nearer the aoulh-eastem range, wcstumbletl suddenly 
upon the Seniliki River, with an impetuous voliimc. from 80 lo 100 
yards wide, and an average depth of 9 feet. Its continually crum- 
bling banks of sandy loam rose ahoul 6 feet .ihove it. One glance 
at it repealed it 10 be a river weighted with fine sediment. When 
we experimented, wc found a drir king-glass full of water contained 
nearly a leaspoonful of sediment. We need noi wonder, then, that 
for miles the south end of Lake Albert is so shallow that it will 
scarcely fioai a row-boat. 

Beyond the grassy portion of the valley, a few acacias begin lo 
stud it, which, as we proceed south-westerly, become detached 
groves, then a continuous ihin forest, until it reaches the dense and 
rank tropical forest, with lall Irees joined together by giant creep- 
ers, and nourishing in its shade thick undergrowths. Every thing 
now4>egins to be sloppy wet ; leaves and branches glisten with 
dew ; weeping mosses cover stem, branch, and Iwtg. The ground 
is soaked with moisture : a constant mist rises from the fermenting 
bosom of the forest. In the morning it covers the valley from end 
lo end, and during the early hours, stratum after stratum lises, 
and. attracted by the greater drought along the slant of Ruwenrori 
slopes, drifts upwards until ttie summits of the highest mountains 
are reached, when it is gradually intensified until the white mist 
has become a storm-cloud, and discharges its burden of moisture 
amid bursts of thunder and copious showers. 

The valley sensibly rises faster in the forest region than in the 
grassy part. Knolls and little rounded hills crop out. and the 
ground is much more uneven. Violent streams have ploughed 
deep ravines round about them, and have left long narrow ridges, 
scarcely a stride across at the summit, between two ravines a cou- 
ple of hundred feet deep. At about 75 miles from the Albert Ny- 
anza the valley has attained about 900 feet of altitude above it, and 
at this junction the forest region abruptly ends. The south-west 
angle of Kuwcnzorl Is about east of this, and with the change of 
scene a change of climalc occurs. We have left eternal verdure, 
and the ceaseless distillation of mist and humid vapors into rain, 
behind, and we now look upon grass ripe lor the annual fire 
and general droujjhtiness. From this place the valley becomes 
like a level grassy plain until the Albert Edward Nyanza is 
reached. 

The southernmost stretch of the RuwenzoH range projects like 
a promontory between two broad extents of the ancient bed of the 
Albert Edward. To avoid the long dHour. we cross this hilly 
promontory in a south-easterly direction from iheSemliki valley, and 
enter eastern Usongora, and are in a land as different from that at 
the north-western base of Ruweniori as early summer is from mid- 
winter. As we continue easterly, we leave Ruwenrori on our left 
now, and the strangely configured Albeit Edward Nyanza on our 
right. The broad plains which extend bciweeji were once covered 
by this lake. Indeed, tor miles along its border there are breadths 
of far-reachiny tongues of swamp penetrating inland. Streams of 
contuderable volume pour through these plains toward the Nyanza 
from Ruwenzori. without benefiting the land in the least. Except 
for its covering of grass, — at this season withered and dried, — it 
might well be called a desert; yet in former times, not very re- 
mote, the plains were thickly peopled. The zeribas of milk-weed, 
and dark circles of Euphorbia, wherein the shepherds herded their 
cattle by night, prove thai, as well as the hundreds of cattle-durg 
mounds we come across. The raids of the Waganda and the 
Warasura have depopulated the land of the Wasorgora, the former 
occupants, and have left only a miserable remnant, who subsist by 
doing work for the W.^rasura. their present masters. 

From Usongora we enter Toro, the Albert Edward Nyanza 
being still on our right, and our course being now north-easterly, 
as though our purpose was tu march to Lake Albert again. Alter 
about 30 miles' march, we turn east, leave the plains of the Albert 
Edward, and ascend to the uplands of Uhaiyana, which having 
gained, our course is south until we have passed Unyampaka, 
which I first saw in 1876. 

South of Unyampaka stretches Ankori. a large country, and 
thickly peopled. The plains have an altitude of over 5,000 feet 
above the sea, but the mountains rise to as high as 6400 feet. As 




Ankori extends to the Alexandra Nile, we have Ihe well-known 
land of Karagwi' south of this river. 

Since leaving the Albert Nyanza, between Kavalli and the 
Seniliki River, we traversed the lands of Ihe Wavira and Babegga. 
On crossing the Seniliki. we entered the territory of the Awamba. 
When we gained the grassy tcrr.icc .it the base of the Ruwenzori 
range, we travelled on the border-line between the Wakonju, who 
inhabit the lower slopes of Ruwenzori, and the Awamba. who in- 
habit the foresi region of the Semliki valley. The Wakonju are 
the only people who dwell upon the mountains. They build their 
villages as high as 8,000 feet above the sea. In time of war — for 
the Warasura have invaded their country also — they retreat up to 
the neighborhood of Ihe snows. They say that once fifty men took 
refuge right in the snow region, but it was so bitterly cold that 
only thirty returned lo their homes. Since that time they have a 
dread of the upper regions of their mountains. 

As far as the south-west angle of Ruwenzori, the slopes of the 
front line of hills are extensively cultivated. The fields of sweel- 
potatoes. millet, eleusine. and plantations of bananas, describe all 
kinds of sciuares, and attract the attention ; while between each 
separate settlement the wild banana thrives luxuriantly, growing 
at as high an altitude as the summits of the highest spurs, where- 
on the Wakonju have constructed their villages. 

Though we were mutually hostile at first, and had several little 
skirmishes, we became at last acquainted with the Wakonju, and 
very firm, close friends. The common enemy were the Warasura ; 
and the fliglit of the Warasura. upon hearing of our advance, re- 
vealed to the Wakonju thai they ought lo be friends with all those 
who were supposed to be hostile to their oppressors. Hence we 
received goats, bananas, and native beer in abundance. Our loads 
were carried, guides furnished us. and cvcey mtclligencc of the 
movements of the Wanyoro brought us. In their ardor to engage 
Ihe foe. a band of them accompaniett us across Usongora and 
Toro to the frontier of Uhaiyana. 

South-west of Awamba, beyond the forest region of the Semliki 
valley, begins Usongora. This country occupies the plains border- 
ing Ihe north-west and north of Lake Albert Edward. The 
people are a fine race, but in no way differing from the finer types 
of men seen in Karagwo and Ankori. and the Wahuma shepherds 
of Uganda. Their food consists of milk and meat, the latter eaten 
raw or slightly warmed. 

The Toro natives arc a mixture of the higher class of Negroes, 
somewhat like Ihe Waganda. They have become so amalgamated 
with the lowei Wanyoro that we can 6nd nothing distinctive. The 
same may fie said of the Wahaiyana. What the royal families of 
these tribes may be. we can only tmagihe from having seen the 
rightful prince of Usongora in Ankori. who was as perfect a spcci* 
men of 3 pure Galta as could be found tn Shoa. But you need not 
conclude from ihis that only the royal families possess fine fea- 
tures. These Ethiopic types are thickly spread among the Wa- 
huma of these Central African uplands. Wherever we find a land 
that enjoys periods of peace, we find the Wahuma at home, with 
their herds ; and in looking at them one might fancy one's self 
tr.insported from the midst of Abyssinia. 

Ankori is a land which, because of its numbers and readiness to 
resistance, enjoys long terms of uninterrupted peace: and here the 
Wahuma arc more numerous than elsewhere. The royal family 
are Wahuma : the chiefs, and all the wealthier and more im- 
portant people, .ire pure Wahuma. Their only occupation, besides 
warring when necessary, is breeding and lending cattle. The 
agricultural class consists of slaves ; at least, such is ihe term by 
which they arc dcsi^jnated. The majority of the Wahuma can 
boast of features quite as regular, fine, and delicate as Europeans. 

The countries to the south of the Albert Edward arc still unex- 
plored, and we have not heard much respecting them ; but what we 
have heard differs much from that which you find illustrated by 
that irregular sheet of water called Muta Nzige, in tbe "Dark 
Continent" map. 

Ruanda bears the name of Unya%-ingi to the people of Ukonju. 
Usongora, and Ankori, and is a large compact country lying be- 
tween the Alexandra Nile and the Kongo watershed to the west, 
and reaching to within one day's long march of the Albert Edward. 
It also overiaps a portion of the south-west side of that lake. The 
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people are described as being very warlike, and that no country, 
not even Uganda, could equal it in numbers or strength. The 
late queen has been succeeded by her wn, Kigeri, who now 
governs. 

Since the commcncemeni of our march homewards from our 
camp at Kavalli. we have undergone remarkable vicissitudes of 
climate. From the lemperate and enjoyable climate of the region 
west of Lake Albeti, we descended lo ihe hot-house atmosphere of 
the Scmliki v.iUey. at nearly 3,00a feet lower level. Night and day 
were cqunity oppressively warm and close, and one or two of us 
suffered greatly in consequence. The movement from the Semliki 
valley to the plains north of f-atce Albert brought us to a dry but a 
hot land. The ground was baked hard : the grass was scorched : 
the sun. but for the everlasting thick haze, would 'have been intol- 
erable : in addition lo which, the water — except that from the 
Ruwenjiori streams — was atrocious, and charged wilh niirc and 
organic corruption. The ascent to the easlern plateau was marked 
by an increase of cold and many an evil consequence, — (cvers, 
colds, catarrhs, dysenteries, and paralysis. Several times we as- 
cended to over 6.QOO feet above the sea. to be punished with agues, 
which prostrated black and white by scores. In the early morn- 
ings, at this altitude, hoar-frost was common. Blackberries were 
common along the path in North- West Ankori, s.3oo feet above 
Ihc sea-level. 

On entering Uzinya, south-west corner of Lake Victoria, the 
health of all began lo improve, and fevers became less common. 

I have jotted these few remarks down very hastily. Whether it 
is from lack of wholesome food or not, 1 confess to feeling it an 
immense labor to sit down and write upon any subject. I do not 
^rU[ree with Shakspeare when he says — 

'* Fal paunches have lean pntes ; and d&iniy bits 
Make rich the rllui. but hdnkrupl quite the wil>." 

In our case, and I speak for alt our otTicers as well as myself, 
" dainty bits " Just now would brighten up our wits, for we sus- 
pect that our wits have strongly sympathized with the bodies' 
pains. 

That you may know what the upper regions of Kuwenzori are 
like. I send you Lieut. Siairs's account of his ascent lo a height of 
nearly ii.ooo feet. 

[IJeui. Stain'i woouat, writUB (ron Expediiloa C>mp, June 8, tU^.] 

I have ihe honor to present you with the following account of 
an attempt made by me to reach the snow-capped peaks of Kuan- 
«ori : — 

Early on the morning of the 6th of June, accompanied by some 
forty Zanztbaris. we made a start from ihc expedition's camp at 
Ihe foot-hills of the range, crossed ihe stream close lo camp, and 
commenced the .ascent of the mountain. 

Will) me 1 had two aneroids, which together we had previously 
noleil and compared with a standard ambroid remaining in camp 
under your immediate observ'aticn ; also a Fahrenheit thermome- 
ter. 

For the first 900 feel above camp the climbing was fairly good, 
and our progress was greatly aided by a native track which led up 
to some huts on the hills. These huts we found to he of the or- 
dinary circular type so common on the plains, but wilh the differ- 
ence that bamboo was largely used in their interior construction. 
Here we found the food of the natives to be maize, bananas, and 
colocasia roots. On moving away from these huts, we soon left 
behind us the long rank grass, and entered a patch of low scrubby 
bush, intermixed with bracken and thorns, making the journey 
more difficult. 

At 8.30 A.M. we came upon some more huts of ihe same type, 
and found that the natives had decamped from them some days 
previously. Here the barometer read 22'.$^ &nd 32'.85 ; the 
thermometer. 75" F. On all sides of us we could see Draccenas. 
and here and there an occasional tree-fern and Mwab palm : and 
tangled in all shapes, on either side of ihe track, were masses of 
long bracken. The natives now appeared at differeni hill-tops and 
paints near by. and did their best to frighten us back down the 
mountain by shouting and blowing horns. We. however, kepi on 
our WMy up the slope, and in a short lime (hey disappeared, and 
five us very little further trouble. 



Of the foresl plains, stretching far away below us, we could 
see nothing, owing lo Ihe thick haze that then obscured every 
thing. U'e were thus prevented from seeing the hills lo the west 
and north-west. 

At 10.30 A.M.. after some sharp climbing, we reached the last 
scltlemenl of the natives, which consisted of beans and colocasias. 
but no bananas. Here the barometer read 21". 36; thermometer, 
84" F. Reyond this settlement was a rough track lea<ling up the 
spur to the forest. This we followed : but in many places, to get 
along at all, we bad to crawl on our bands and knees, so steep 
were the slopes. 

At 1 1 A.M. we reached this fnrest, and found it to be one of 
b.imboos, at first open, and then gctiing denser as we ascended. 
Wc now noticed a complete and sudden change in the air from 
that we had just passed through. It became much cooler and 
more pure and refreshing, and all went along at a faster rate and 
with lighter hearts. Now that the Zanziliaris had come so Ear, 
ihey all appeared anxious to ascend as high as possible, and began 
to chaff each other as to who should bring down the biggest load 
of the "while stuff" on the top of the mountain. 

At 12,40 P.M. we emerged from the bamboos, and sat down on a 
gr.is»y spot to eat our lunch: barometers, 3i'.io and 17 -ffn"; 
thermomeier, 70** V. Ahead of us. and rising in one even slope, 
stood a peak, in altitude 1,200 feel higher than we were. This we 
now started to climb, and, afler going up it a short distance, came 
upon the tree heaths. Some of these bushes must have been 20 
feet high ; and, as we had to cut our way foot by foot through 
them, our progress was necessarily slow, and very fatiguing to 
those ahead. 

At 3.15 we halted among the heaths for a few moments to re- 
gain our breath. Mere and ihere were patches of Inferior bam- 
boos, almost every stem having holes in i(, made by some boring 
insect, and quite destroying its usefulness. Under. fool was a 
thick spongy carpet of wet moss, and the heaths on alt sides of us 
we notice*! were covered with Old Man's Beard. We found great 
numbers of blue violets and lichens, and from this spot [ brought 
away some specimens of plants for the Pacha to classify. A gen- 
eral feeling of cold dampness prevailed. In spile of our exertions 
in climbing, we all felt the cold mi&t very much. It is this contin- 
ual mist clinging lo the hi11-lO[7s that no doubt causes all the vege- 
tation to be so heavily charged wilh moisture, and makes the 
ground under foot so wet and sloppy. 

Shortly after 4 P.M. we halted among some high heaths for 
camp. Breaking down the largest bushes, we made rough shelters 
■for ourselves, collected what tirewood wc could pkk up, and in 
other ways made ready for the ntghi. Firewood, however, was 
scarce, owing to the wood being so wet that il would not bum. 
In consequence of this, the T^htly clad Zanztlwris tell the cold very 
much, though ihc ajlitudc w.hs only about 8,500 feel. On turning 
ill. the Ihermometer registered 60° F, From camp I got a view of 
the peaks ahead, and it w.-is now that I began to fear we should 
not be able to reach the snow. Ahead of us. lying directly in our 
path, were three enormous ravines. At the bottoms of at least 
two of these Ihere was dense bush. Over these we should have 10 
travel, and cut our way through the bush. It then would resolve 
itself into a question of time as to whether we could reach the 
summit or not. 1 determined lo go on in the morning, and see 
exactly what difTiculttes lay before us, and, it these could be 
surmounted in a reasonable lime, to go on as far as we possibly 
coultl. 

On the morning of the 7ih. selecting some of the best men, and 
sending the others down the mountain, wc started off again up- 
wards, the climbing being similar to that we experienced yesterday 
afternoon. The night had been bitterly cold, .ind some of the men 
complained of fever ; but all were in good spirits, and quite ready 
to go on. About 10 a.m. we were stop|>ed by the first uf the 
ravines mentioned above. On looking al this. I saw thai it would 
take a long time lo cross, and ihere were ahead of it still two 
others. We now got our first glimpse of a snow-peak, distant 
about two and a half miles, and I judged it would lake us still x 
day and a half to reach this the nearest snow. To allempl it, 
therefore, would only end disastrously, unprovided as we were 
with food, and some better clothing for at least two of the men. 
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I therefore decided lo return, trusting all ihe time that at some 
iuture.camp a better opportunity for making an ascent would pre- 
sent itself, and the summit be reached. Across this ravine was a 
ifare, rocky peak, very clearly defiTied, and known to us as the 
south-west of the Twin Cones. The upper part of this was devoid 
•of vegetation, the steep beds of rock only allowing a few grasses 
and heaths in one or two spots to exist. 

The greatest altitude reached by us, after being worked out and 
all corrections applied, was 10.677 feet above the sea. The alti- 
tude of the snow-peak above this would probably be about 6,000 
feel, making the mountain, say, 16,600 feet high. This, though, is 
•not the highest peak in the Ruanzori cluster. With the aid oi the 
field-glass, i could make out the formof the mountain-top perfectly. 
The extreme top of the peak is crowned with an irregular mass of 
jaggol and precipitous rock, and has a distinct crater-like form. 
I could sec. through a gap in the near side, a corresponding rim or 
edge on the farther, of ihcsame formation and altitude. From this 
crown of rock, the big peak slopes to the eastward at a slope of 
about 25*. until shut tmt from view by an intervening peak; but to 
*he west the slope is much steeper. Of the snow, the greater mass 
lay on that slope directly nearest us, covering the slope wherever 
iu inclination was not too great. (The largest bed of snow would 
•cover a space mra.suring about 600 by 300 feet, and of such depth 
that in only two Spots did the black rock crop out above its sur- 
face. Smaller patches of snow extended well down into the 
ravine.) The height from the lowest snow to the summit of the 
{>eak would be about 1,200 (eet or i,oc» feet. To the east-north- 
east our horizon was bounded by the spur, which, starting directly 
behind our main camp, and mounting abruptly, takes a curve in a 
fiorizontal plane, and centres on lo the snow-peak. Again, that 
spur which lay south of us also radiated from the two highest 
peaks. This would seem to be the general form of the mountain ; 
namely, that the large spurs radiate from the snow-peaks as a cen- 
tre, and spread out (0 the plains below. This formation on the 
west side of the mountain would cause the streams to start from a 
■centre, and flow on. gradually separating from each other, until 
Ihcy reach the plains below. There thry turn to the west-north- 
west, or trace their courses along the bottom spurs of the range, 
and run into the Semliki River, and on to the Albert Nyanza. Of 
the second snow-peak which we had seen on former occasions. I 
could see nothing, owing to the Twin Cones inleivening. This 
peak is merely the termination, I should think, of the snowy range, 
we saw when at Kavalli's, and has a gre-iler elevation, if so, than 
the peak we endeavored lo ascend. Many things go to show that 
the existence of these peaks is due to volcanic causes. The great- 
est proof that this is so lies in the numbers of conical peaks clus- 
tering round the central mass and on the western side. These 
minor cones have been formed by the central volcano getting 
filocked in its crater, owing to the pressure of its gases not being 
sufficient to throw out the rock and lava from its interior : and 
consequently the gases, seeking for weak spots, had burst through 
the earth's crust, and lhu& been ihe means of forming these minor 
cones that now exist. Of animal life on the mounl.iin, we saw al- 
most nothing. That game of some sort exists, is plain from the 
number of-pitfalls we saw on the road-sides, and from the fact of 
our finding small nooses in the natives* huts, such as those used for 
faking ground game. We heard the cries of an ape in a ravine, 
and saw several dull grayuth-brown birds like stoncchais ; but be- 
yond these, nothing. 

We have found blueberries and blackberries at an altitude of 
to.ooo feet and over, and 1 have been able to hand over to the 
Pacha some specimens for his collections, (he generic names of 
which he has kindly given ine, and which are attached below. 
That I could not man.-ige to reach the snow, and bring back some 
as evidence of our work, I regret very much ; but to have pro- 
ceeded onwards to the mountain under the conditions in which wc 
were situatetl, I fell would be worse than useless, and, though all 
of us were keen and ready to go on, I gave the order to return. I 
then read oft the large aneroid, and found the hand stood at 19'- 
.900. I set the index-pin directly opposite to the hand, and we 
started down hill. At 3 P.M. on the 7th 1 reached you, it having 
taken four hours and a half of marching from the Twin Cones. 
The following are the generic names of the plants collected by me. 



Emin Pacha h-is kindly furnished Ihem. I. CifinaUs : 2, Viola; 
3. Hibiscus : 4. Iinpatiens ; J. Tephrosia ; 6, Elyeina ; 7. Ru- 
ins ; 8, Begonia; 9. Peucfdanum ; 10. Gnaphaiium ; it. IMi- 
ekrysum ; la. Settle io ; 13. Sonfhus ; 14. Vaccinium ; i^. Erica 
arifor^a ; 16. Lamiotphia ; 17. Hetiotropium ; 18. Lantana .- 
19. Moschosma : 10. LissoehHus : ai. Dracana ; 22. Luaula ; 
33, Cores; 24. Antheiteria ; 25. Adiantum ; 26. PeUaa ; 27. 
Pieris aqitilina : 28. Aspiemum ; 29. Aspidium ; 30. Pofypo- 
tiittm ; 31. LycopQfiium : 32, Setaginella ; 33. MarcAaniia ; 34, 
Parm^tiii ; 35. U%nea ; 36. Tree fern : 37. One fern ; 38. One 
Pofypoiiiunt. The generic names of the last three are unknown. 



PHONETICS.' 

I coNKRATUL.^TE the Modem Language AssociaUon on the 
establishment of a section which is as indispensable to language as 
the char-ictcr of the Prince of Denmark is to the play of Hamlet. 
Language lives in sound ; and the study of modern languages is 
the study of the spoken tongues. 

1 was honored by appointment to the presidency of this section. 
not in virtue of any linguistic attainments, but simply in recogni- 
tion of my long and minute study of practical phonetics. At this 
Ihe first meeting of our Phonetic Section, a few words on that sub- 
ject will not, 1 trust, be unwelcome. 

Wc constantly hear of the difficulty in pronouncing a foreign 
language, and especially of the dtfHcutty of our own language to 
foreigners; bul the reason of the difficulty has not been sufliciently 
recognized, namely, that learners have no initiatory phonetic train- 
ing. They try to imitate speech in the mass; and they fail, be- 
cause, after our earliest years, the faculty of imitation is no longer 
an instinct, as it is in childhood. The child unfailingly adjusts its 
organs of speech to the production of whatever sound it is accus- 
tomed lo hear, and no difficulty is experienced in the process. The 
youth and the man cannot do so, however, because their ot^ans 
are already set for the pronunciation of one class of sounds, and 
they cannot readily alter the adjustment lo suit the production of 
other varieties; that is, they cannot form new sounds in the verbal 
combinations of speech, but (and this is the point I wish to bring 
out) they can, or they can be readily taught to, produce any sound 
by itself. This power is a prerequisite for the certain result of fa- 
cility in combining the new sound with others as fluently as by 
a speaker " to the manner born ; " for what is called combination 
is in reality merely rapid sequence, 

I have known persons who had long been familiar with Welsh 
speakers, utterly unable to pronounce the sound of // in a word, 
^but they hare been taught in a few seconds to give the element Us 
true native effect, by itself, and, after brief exercise, to gi^'c it and 
an associated vowel the rapidity of sequence which is called com- 
bination. We all know speakers who cannot pronounce the Eng- 
lish 10 in -we; but wc do not any of us know a single such speaker 
who cannot at once be made to pronounce the element by itself, 
and within a few minutes to give it and the succeeding vowel the 
necessary rapidity of .sequence to convert w-t into ive. On the 
same principle, the German w. which English imitators pronounce 
V. can be readily acquired as an elementary sound by any person, 
and then syllabically connected with vowels exactly as by native 
speakers. 

The sound of fh is another shibboleth to those who do not pos- 
sess it in their vernacular. Habit and association have 6xed the 
false method acquired in early undirected attempts, and the wretched 
mispronunciation is continued year after year. Yet this supposed 
difficult sound can be pronounced as an element almost at the first 
effort by any of these speakers, and its combination in syllables be 
afterwards mastered with certainty. 

The only difhcull part of English pronunciation is in the applica- 
tion of what is called "accent," which gives a defmiteness and 
stress to some one out of any group of syllables, and a feebleness 
and indeliniteness. to all the other syllables in the group. Accent 
(or syllabic light and shade) is the most marked characteristic of 
English utterance, and generally the last to be acquired by a for- 
eigner ; yet there is no real difficulty in mastering even this accen- 
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tual habit, by simply practising syllables in unison with taps of the 
ingers. The broken English of fore^ners who have been long 
»ident in our midst is due entirely to phonetic neglect, and not to 
iny inherent dilficulty in the sounds of the language. 

I can foresee that this statement will be called In question, be- 
cause many teachers of languages have to be included among the 
speakers of broken English. Nevertheless, the fact remains, that 
such speakers labor under a disability which might liave Uecti pre- 
vented, and which may still be removed, by application of the 
principle that the separate formation of any element, in any given 
way, is feasible by any person, and that elementary combination is 
merely elementary sequence. 

One result of this principle is to show the pre-eminent impor- 
tance of the study of phonetic elements. Another result is to show 
the necessity of some means of indicating these elements independ- 
ently of ordinary letters, because the latter have already, in all 
our minds, Bxed associaitons with certain sounds. We require 
some symbols for pure phonetic (jualilies. — analogous to the Ara- 
bic ciphers for numbers, the algebraic signs, and the notation for 
music. We want characters which have an absolute value in the 
mouth — in all mouths — to enable us to teach and discuss the 
sounds of our respective languages, and to express our exact mean- 
ing in rqjard to them. We do not want to apply such signs in- 
stead of letters and in substitution for alphabetic writing, but we 
want to use them in interpretation of letters. The attempt to in- 
terpret letters by other letters is never free from ambiguity. 

The symbols which make up what I call " Visible Speech " arc 
precisely such as here described. They constitute a universal 
alphabet, because by means of them the sounds of any language 
arc expressed with such direclivencss that they can be reproduced 
from the writing by any expert in the system. But the main func- 
tion of the symbols is fulfilled when they have taught the learner 
the phonetic value of ordinary letters. _Our familiar ABC. the Ger- 
man alphabet, the Greek, the Arabic, and every other system of 
letters, may be preserved unchanged, while the symbols of " Visi- 
ble Speech " are available as a key to them all. 

In one of the early experiments with the system, the professor of 
Oriental languages in the University of Edinburgh dictated some 
peculiar East Indian words which were entueLy new to me when I 
wrote them ; and. when ihey were reproduced by the boys who 
were then the sole inieiprciers of the system. Professor Reid de- 
clared that he could not get his students to pronounce the same 
words with similar accuracy, after six months' instruction. 

In this case the young readers heard the words for the lirsl time 
when they themselves pronounced them. The explanation is. that 
the symbolic writing exhibited to their initiated eye the organic 
mechanism of the sounds, and they had only to follow this, and the 
original effect was necessarily reproduced without thought of 
sound on their part, or of any thing but the organic positions. 

Some very interesting nnd crucial tests were applied by Mr. 
Alexander John Ellis, — the one man in England competent to ap- 
ply such tests, as he was the author of the most exact analysis of 
speech-sounds, and the most complete phonetic alphabet that had 
then been published. I quote Mr. Ellis's own description of the 
experiments: — 

" The mode of procedure was as follows : Mr. Bell sent his sons, 
who were to read the writing, out of the room, — it is interesting 
to knew that the one who read ail the words in this case had only 
had five weeks' instruction in the use of the alphabet. — and I dic- 
tated slowly and distinctly the words which I wished to be written. 
These consisted of a few words in Latin, pronounced hrst as at 
Eton, then as in Italy, and then according to some theoretical no- 
tions of how the Latins might have uttered them. Then came 
some English provincialisms and affected pronunciations; the 
words ' how odd * being given in several distinct ways. Suddenly 
German provincialisms were introduced ; then discriminations of 
sounds often confused, in Polish. German, Dutch, and Swiss words : 
French and English words, and German and Frencli words: some 
Arabic, some Cockney English, with an introduced Arabic guttur- 
al, some mispronounced Spanish, and a variety of sludes ol vowels 
and diphthongs. The result was perfectly satisfactory' ; that is, Mr. 
Bell wrote down my queer and purposely exaggerated pronuncia- 
lions and mispronunciations, and delicate distinctions, in such a 



manner that his son, not having heard them, so uttered them as 
to surprise me by the extremely correct echo of my own voice. 
Accent, lone, drawl, brevity, indistinctness, were ail rcproduceiS 
with surprising accuracy. Being on the watch, I could, as it were* 
trace the alphabet in the hps of the reader. I think, then, that 
Mr. Bell is justified in the somewhat bold title which he has as- 
sumed for his mode ol writing, — * Visible Speech.' " 

Mr. Ellis subsequently had the whole phonetic theory of the sys- 
tem, and the plan of symbolization, explained to him, when he hat)' 
the m.ignanimily to write, — 

" Mr. Melville bell's scheme will, I believe and hope, thoroughly 
supersede one on which I have labored for many years, and ex- 
pended much money." 

I venture to say that the whole history of authorship does not 
exhibit a course of action more altruistic ^Txd honorable than that 
of Alexander John Ellis in his reception of " Visible Speech." 

Mr. Ellis, of course, embodied the classihcations of " Visible 
Speech " in his subsequent works. His system of " Glossotype "" 
or " Glossic " was designed for the purpose of enabling all the new 
phonetic distinctions to be represented by Roman letters. This it 
accomplished by inversions and other arrangements of the letters, 
makuig up an alphabet, complete but arbitrary, and consequently 
difficult lo use without constant reference to tables. " Glosso- 
type " is a translation of " Visible Speech " into loiters that are to 
be found in every printing-office. It, of course, entirely lacks the 
grand characteristic of " Visible Speech ;" namely, self-interpreting 
letters, which exhibit in their forms a symbolic record of what the 
mouth must do in order to pronounce their sounds. " Glossotype " 
may be correctly described as " * Visible Speech ' without its visi- 
bility." 

My speaking to you here in Har\'ard reminds me that when I 
paid my first visit to America, in id6S. the then president of this 
university. Dr. Thomas Hill, was, I found, much interested in 
■■ Visible Speech," and in phonetics generally, I had the honor of 
meeting in Dr. Hill's drawing-room a gathering of professors and 
others, whom he had invited to receive some demonstrations of the 
system. To my surprise, Dr. Hill showed himself almost as well 
acquainted with my system as I was myself. I wrote on the 
blackboard for his interpretation, and he wrote for mine. Yet he 
had had no oral instruction in the method, but had studied it en- 
tirely from the written description. 

1 mention these facts simply to encourage those of you who may 
not have already entered on the study, to make practical investiga- 
tion for yourselves. In this way you will, at all events, acquire a 
knowledge of the varieties of linguistic sound, and also see the or- 
ganic formation of familiar elements, which you m-iy possibly have 
been forming all your lives without knowing how you formed 
them : and the power of analyzing familiar sounds will ultimately 
become a guide to the formation of new and unfamiliar sounds. 

We live in a busy world, and cannot afford lo sf>end much time, 
even in the most interesting studies, unless they involve also our 
material intircsts. I may therefore point out. that a knowledge of 
the whole round of speech-actions can be acquired, under proper 
oral instruction, in a period so brief that the busiest student need 
not be deterred from undertaking the work. The study is in itself 
most interesting, and it is, beudes, ol important material benefit to 
those who master tL In primary schools, in schools for the deaf, i 
and in all the fields of teaching, there is an increasing demand for 
skilled phoneticians : and lo you, members of the Modern Lan- 
guage Association, this demand naturally looks for supply. 

I am most desirous, before I leave the world, to see the subject 
of phonetics added to the curriculum in universities and normal 
schoob. 1 may add.^bat, in furtherance of this obje<X 1 have pre- 
sented, through the Bureau of Education, and with the kind co- 
operation of the commissioner of education, a copy of my recent 
work on " Vocal Physiology and Visible Speech," to every univer- 
sity and normal school in the United States. The same presenta- 
tion has also been extended to the universities and normal schools 
in Great Britain and the British Colonics. The opening of Ibis 
Phonetic Section of the Modern Language Association may be 
taken as an indication of the growing interest in the subject, and 
an omen of its future prominence among educational studies. 

You will, of course, have many aspects of phonetics presented tol 



January 3, 1890.] 



SCIENCE. 



you in the conTribulions you will receive from year to year. — such 
as historical phonetics, or the order of past changes in pronuncia- 
tion ; national phonclics. or the lendencies of individual languages; 
fonnal phonetics, or the operation of definite laws; assimilaltve 
phonetics, or the intiiience of sound upon sound ; and doubtless 
■other varieties. — but all these should pre-iniply a fundamental 
power in piactical phonetics. Theorizing on sounds which you 
■cannot illustrate is protltless. 

Sounds have been described as long, short, acute, grave. Rat, 
sharp; heavy, light, dull, obscure, hard, soft; harsh, smooth, open, 
shut, thick, thin ; narrow, broad, fat, liquid, etc. : and organically as 
iabial. lingual, palatal, guttural, nasal, dental, head sounds, throat 
sounds, chest sounds, even ventral sounds. The whole nomen- 
•clalure has been indefinite and unscientific. Such names must be 
<liscarded for a terminology that shall eipress something which is 
oniformlv intelligible to all who use it. 

For example : certain mouih-aciions are produced with, and 
■certain others without, accompanying voice : these arc clearly dis- 
tinguished as " vocal " and " non-vocal." Certain actions are per- 
iormed by the back of the tongue, others by the top of the tongue, 
-others by the front of the tongue, others by the point of the tongue, 
others by the lips ; and the resulting elements are unambiguously 
named " back," " lop," " front," " point," '" lip." Some sounds arc 
formed with the tongue in close approximation to the roof of the 
mouth, others with the tongue removed from Jl as far as possible, 
and others in an intermediate position : these varieties are clearly 
■distinguished as " high," " low," " mid." Some sounds are formed 
with constriction of the organic aperture, and others with com- 
|]aralive looseness and expansion ; and these are distinguished by 
the term " wide " applied to the latter class. Some sounds issue 
through a channel over the centre of the organ concerned, others 
through apertures formed at the sides, and some with the mouth- 
passage entirely closed ; the last are descriptively named "shut ;" 
and the side-aperture sounds." divided." Some soundsare formed 
with the co-operation of two parts of the mouth, and these are 
<a]led " mixed ; " and some are emitted wholly or partly through 
the nose. The former are called " nasal ; " the latter, " nasalired." 
Such definite nomenclatures as these are' easily learned, readily 
remembered, and unambiguously understood. 

One practical application of phonetics will probably come occa- 
sionally under the consideration of this section ; namely, the re- 
moval of anomalies and irregularities in spelling. This association 
may well become the national authority and umpire in questions of 
-what is called " spellirg-reform." The established writing of our 
words is only partially phonetic ; and the first point to be de- 
termined is. Can it he made wholly so ? The answer is both yes 
and no,— no, if ihe condition be made to admit no new letters, 
and to maintain the present aspect of words ; yes. if new letters be 
allowed, and Ihe aspect of words be free to change, without regard 
to present usage. Written words become pictorial to the eye. and 
any change of the literal picture destroys for a time the identity of 
the word. Thus words are both combinations of sounds and com- 
binations of letters. The sound is the original, the real word : the 
letters form a conventional pictorial word. Are we to retain both 
in mutual independence, with all the inconvenience which ttie pres- 
ent arrangement entails, or are we to alter the conventional so as 
to represent the real ? If we agree to disturb the old word-pic- 
ture, let us make the new one perfectly accord with the word- 
sound ; but that would be to give up historical spelling altogether. 
If we decide to retain historical spelling, we should then agree on 
some initiator)- scheme, by which the difficulty of learning to read 
may be importantly lessened, for the bene5i of children and of the 
nations which are acquiring the English tongue. 

In an extended English alphabet recently published under the 
title of " World- English." a mctliod is shown by which the writing 
of the languajje is rendered perfectly phonetic, while the aspect of 
words is changed in the least possible degree consistent with that 
result. The alphabet is designed only for initiatory use. and to 
facilitate the learning to read from common letters and common 
spelling. Some critics have failed to see this limitation of the 
scheme, and have looked on the proposition as a new attempt at 
spelling-reform; but. on the contrar)', the reason for producing 
" World English " was to demonstrate, that, so (ar as learners of 



the langtiage arc concerned, present orthography may remain al- 
together untouched ; and that the literature of England and America 
need not be rendered foreign to the eye by any change in spelling, 

Why cannot our legislatures rise to the importance of regulating 
school and official practice in the representation of our speech .' 
Private efforts have cleared the way, and shown, in a variety of 
modes, what may be done. Official action now would be com- 
paratively easy. 

In the mean time, might not this association with advantage 
formulate some conclusions on the subject ? Suppose the follow- 
ing questions to be discussed, and Ihe answers promulgated for 
general information : — 

t. Should our spelling be altered for Ihe sake of facilitating the 
work of learning to read ? 

2. Can that object be attained without such alteration ? 

3. Can our spelling be partially phoneticized, by dropping silent 
letters and otherwise, without dcstro>ing the i<tentity of words to 
Ihe eye ? 

4. Can a purely phonetic method, in place of ordinary spelling, 
be made acceptable to the e(lucate<) public } 

5. Should we not rccogniie two independent forms of our written 
words, — one in common spelling, for use in literature: the other 
in phonetic spelling, for use in primary schools, and wherever else 
may he desireit ? 

Definite answers to these or such questions would tend to con- 
centrate effort in the approved direction, and to suspend futile 
effort in other directions. 

The varieties of sound heard in dialectic and district pronuncia- 
tion prove that the necessities of intercourse do not depend on nice 
phonetic distinctions. In fact, one who is familiar with the words 
of a language can understand speech when only one unchanging 
vowel-sound is usc<l ; or wnting, when a mere hyphen is substi- 
tuted for all vowcl-lelters. One system of shorthand is based on 
this principle. The consonants are written small when no vowel- 
sound follows them ; and in this way the relative size of these 
characters informs the eye where vowels do and do not occur; 
with the result, that, except in monosyllables, the writing is suffi- 
ciently free from ambiguity for practical stenography. 

Extended intercourse is assimilating Ihe pronunciation of dis- 
tricts wi)ich differed widely in their utterance before the days of 
steamboats and railways. The dialect of my native place is no 
longer what it was in my remembrance. The provinces of a na- 
tion, and the nations of the world, are rising gradually to one 
phonetic standard. But variety comes with refinement ; shades of 
sound become associated with shades of meaning ; and the car it- 
self becomes more appreciative of slight tliffcrences. 

Early English pronunciation was very unlike what we hear now, 
chiefly because it lacked many shades of sound which we dis- 
tinguish. The letter r had always its consonant sound, which is 
now heard only before a vowel. A was alway aA ; at, aA-i ; ijw, 
iik-w. fV was always pronounced after a vowel, as fuf, ek'to ; 
ow, oh-w. if, as in bui and us, was always pronounced oo ; and 
our silent letters gh and /. as in might and wauld. were always 
sounded. [ can fortunately illustrate the efTect of Ihe English of 
Shakspeare's lime by repealing a short speech, the pronunciation 
of every word in which has been ingeniously recovered by Mr. 
Ellis. This is Tortia's speech on mercy, from the " Merchant of 
Venice," as prouounccd on the Shakspcarisn stage [" The quality 
of mercy," etc.]. My object in this brief address has been simply 
to incite you to give increased atlenlion to practical phonetics. 
Mastery of the moulh will give an advantage in all the other de- 
partments, and also in the teaching of modern languages. With- 
out entering further into detail, which would make this a lesson 
instead of an address, 1 shall conclude by hoping that the delibera- 
tions of this Phonetic Section may advance the study ol ihe art 
and science of speech, enhance both professional and popular in- 
terest in the subject, and be a continuous credit to the Modern 
Language Association. 



The Russian Government has in contemplation a project for 
connecting, by a system of canals, the White Sea with Lake Onega 
and with the principal navigable rivers ol Russia. The canals are 
to be of sufficient depth to admit vessels drawing ten feet of water. 
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HEALTH MATTERS. 
The Diflficultie* of the Medical Profession. 

" AN Old Doctor " deplores the visible decadence o( Ihe profes- 
sion in a long letter of lamentation in The Lam et. Among other 
things, he says. — 

*' In these advertising days, in medicine, as in every thing else, 
people who know Hide or nothing of a subject, who presume igno- 
rantly to address the public in the daily and weekly press, attract 
more notice than those who have devoted their lives to their par- 
ticular work. Il is a misfortune that in this country (i.e., Hngland) 
a very large amount o( medical praclicc (and that the most easy 
and profiiabte) is lost to the profession by the fact that almost all 
chemists prescribe lai^cly. This is a great and crying evil. The 
practice is, instead of diminishing, largely increasing. This should 
be stopped. The chemist nearly always prescribes, but generally 
says, 10 cover himself, ' If worse, take patient to a medka] man.' 
so the medical man reaps all the hard work (often without 

eing paid), and the clicmisl most of the profits. Then, again, 
hospitals, both special and general, take away largely from the 
proper, legal, and rightful profits of the profession. The public 
have a notion that they gel advice and medicine of the highest 
character from the hospitals for nothing, but. il ihcy pay for it to 
the general practitioner, ihey get a second-rate article. This Is a 
bad system. Why not set up legitl dispensaries for free legal ad- 
vice, free places to get married in, free clothing establishments, 
free meat-stores, etc.. all paid for by subscriptions or rates ? 

"The fact is. the mcdtcal profession is gradually and surely 
committing suicide, and its career on the downward path should 
be promptly arrested. If we were true lo ourselves (which we are 
not, and never have been), the present increase in the profession 
would be insufficient to supply the needs of the public. But, if 
wc go on working on the ' sweating system," (for who sweats 
more, mentally and physically, than the hard-worked medical prac- 
titioner, night and day doing his best to presen-e the health and 
life of the people.^) often indeed without reward, then we shall l>e 
fools indeed. This idea, that medical ser\ices can he had for 
nothing, and so ought to be paid for at that price, is spreading. 
We are doing away with all professional rcscn'c. VVc make every 
thing plain, and il is valued accordingly. The more a profession 
is lowered in the eyes of the public, the less respect it receives." 

The Bacillus of Wakts. — Dr. Kuhnemann has found, says 
The 4\fniical Record, in sections of warts {7'erruca vulgaris) a 
bacillus which is always present in the prickle layer. It has dis- 
tinctive qualities as regards its capacity for color, and is found 
both between and in the cells. Its lorm is that of exceedingly 
delicate, slender rods, the thickness bearing the proportion to Ihe 
length of one to six. It is seldom found in the skin surrounding 
the warts, and is found most plentifully when the wart is recent. 

Memory following Cranial Inji-ry,— The following case 
is reported by the patient, a distinguished member of the legal 
profession'. The loss of memory has been permanent for certain 
subjects extending over a certain area of time preceding the acci- 
dent. In all other respects, says The Medical Annlectt'c. the 
mental faculties are of a very high order. "When twelve years 
and ten months old. 1 fell over a cliff at Howih, County Dublin. 
The cause of my accident was a kind of landslip, and I fell and 
rolled about thirty feel, when I caught a bush, which gave way 
with mc. and I fell about thirty feet more on to rocks. I was 
picked up quite insensible. My jaw was broken in four places, 
but no other bones. 1 am told, however, that my appearance was 
like that of some one who had been beaten into a jelly from head 
to foot, I have no recollection ol the accident be>'ond holding on 
to the bush or bramble which giive way with me. Nor do I re- 
member being picked up, nor any thing which subsequently oc- 
curred, until about ten days after the accident, when I seemed 
to awake out of a long sleep, in great pain, and seeing Surgeon 
Butcher standing over me and setting my jaw, or doing something 
to il which caused me great pain. I was more or less incapable of 
doing any thing for seven or eight months, owing to the shock to my 
system. My father had dietl about seven months before the acci- 
dent ; and 1 am told that I used constantly to be with him, and 
that he was very fond of me, but I have not the smallest recollec- 



lion of him, or what he was like, nor can I remember a single inci- 
dent of my life before the accident ; and. in fact, up to the time it 
occurred, ever\ thing is a complete blank in my memory, both as 
regards individuals and events. I am told that I was practicallj) 
insensible for about a week after the accident occurred." 

Influenza. — We arc now passing through one of the periodic 
visitations of this annoying disease. For the last four centuries 
these attacks have come at varying intervals, those most pro- 
nounced being at intervals of forty or fifty years, although others 
have occurretl at shorter intervals. These last, however, have 
been confined to smaller areas, where for some reason the condi- 
tions were favorable to the spread of Ihe disease. A peculiarity of 
the great attacks has been ihcir universality, spreading as they 
have from the equator to the poles, We are now inclined to con- 
nect some micro-organism with each disordered slate of the human 
system. So it may be that this enemy of human comfort has his 
periods of activity, just as the seventeen -year locust has his. In- 
fluenza comes suddenly, and goes as quickly. The cause, whatever 
il may be. descends on a community with the result that the least 
robust, of whatever age, are affltcled most. The outbreak of epi- 
lootic among horses in 1870 has been connectetl by some with the 
influenza in man. 



NOTES AND NEWS. 

The government of Chili has had a committee of engineers 
e.vamining the water-works of the principal European cities, with a 
view to establishing similar works, on a targe scale, in some of the 

Chilian cities. 

— Professor R. H. Thurston has received the university decora- 
tion. " O^cier de V Initruction Publiqut dt France." 

— The canal lo conrwct the North Sea. at the moulhof the Elbe, 
wiih the Gulf of Kiel on the Baltic, which was begun two or three 
years .igo, is making fair progress. It will be 61 miles long, 8$ 
feec broad at the Iwttom. and nearly 300 at Ihe water-level, and of 
sufficient depth to take the largest German war-vessels. It will 
have only two locks, one at each end. 

— The sixth annual meeting of the American Historical Asso- 
ciation was begun in Washington. Dec. zZ. Among those present 
were President Charles K. Adams of Cornell University : the Hon. 
John J.iy of New York ; John I'. King, president of the New York 
Historical Society; Dr. Justin Winsor of Cambridge, Mass.; Mrs. 
Martha J. Lamb, editor of \.\\z Magast'ne 0/ American History ; 
Gen. James Grant Wilson of New York : Horatio King, Washing- 
ton; Gen. George W. Cullom. William F. Poole, Chicago: Senator 
Hoar, President Gallaudct. of Washington; Judge Chamberlin of 
Boston ; and Gen. Charles Darling of Uiica, N.Y. Professor 
George L, Burr of Cornell University delivered an address on the 
literature of witchcraft. Ex-President Andrew D. White of Cornell 
followed in a paper entitled " A Catechism of Revolutionary* Re- 
action." It calls attention to the fact, that, while Ihcrc are so many 
histories of the French Revolution, there is as yet no history of the 
re-actions which have followed il. The next paper was on the 
"French Revolution in San Domingo," by Herbert Elmer Mills, 
inslructorinhistorj', Cornell I.'niversity. Clarence Winthrop Bowen, 
Ph.D., read a paper entitled " A Newly Discovered Manuscript : 
Reminiscences of the American War of Independence, by Ludwig, 
Baron von Closcn, Aide to Count de Rochambeau." This con- 
tained a description of the movements of the .ilticd armies in the 
neighborhood of Manhailan Island in the summer of 1781, of the 
meeting of Washington and Rochambeau, and of the scenes fol- 
lowing Cornwallis's surrender. The writer gives many interesting 
personal reminiscences ol the Washington family and of early Amer- 
ican society. The subject of President Charles K . Adams's inaugu- 
ral address was " The Recent Advancenieni of Jlistoric-il Studies 
in the Colleges and Universities of America and Europe." Mr. 
Talcoti Williams of Philadelphia read an interesting paper oih 
"Historical Survivals in Morocco." The full programme has al- 
ready been published. 

— A careful computation of the speed of a routing-machine 
cutter, made recently in Chicago by mechanical experts, showed it 
to be making 23,466 revolutions per minute. This was the regular 
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working speed, btii the machine is sometimes speeded up to 28.000 
revolutions per minute. The magnolia anli-friclion mclal. men- 
tioned rcccmly in these columns, is used for bearings, which per- 
mits this high speed lo be mainlained for ten hours a day without 
heating the journals. 

— In a recent pamphlet on pelroleum- fields, Mr. Charles Mar- 
vin stales that the oil-ficUls of Canada cover upward of a hundred 
thousand square miles. There are also extensive oiI-6elds, comi- 
par.ilively undeveloped, in South Africa. New Zealand, South 
Australia, and Uurmah. As the South African oil-fields underlie 
the diamond and gold mining districts, it would seem to be assured 
of a speedy development, fuel costing nearly a hundred dollars a 
ton there. 

— Mr. Loubat. a member of the New York Historical Society, 
as we have already noted, has given to the Academic dcs Inscrip- 
tions ct ncltcs-Lcllrcs of Paris, a fund with an annual income of 
1,000 francs for the giving of a. prize of 3,000 francs every third 
year. This prize is to be given to the best printed work on history, 
geography, archeology, ethnography, linguistics, or numismatics 
ol North America. The academy fixes 1776 as the latest date to 
which the works are to apply. The prize wilt be awarded in 1S93. 
and any work will be open to the prize if published after July i, 
1889, whether in Latin, French, English, Spanish, or Italian. 

— In the manufacture of one or two proprietary,' articles, Mr. 
James Gresham of Brooklyn has found it ncccssar)-. according lo 
the Ot7, Paint, ami Drug Reporter, lo use beeswas. from which 
he extracts the saccharine and gelatine niatiers. leaving a fine 
powder containing all of the other principles of beeswax. This 
latter substance has always been considered a waste product until 
lately, when experiments demonstrated its value for polishing fine 
surfaces, such as furniture, silver, glass, etc. The discovery is 
considered important, and will no doubt be turned to industrial ac- 
count instead of the by-product being destroyed, as formerly. 

— The Maryland Historical Society has published in a h-indsome 
volume the first instalment of the "Calvert Papers." recovered 
after years of fruitless search, and accjuited by the society some- 
what more than a year ago. These papers consist of about one 
thousand documents relating to the Calvert family and to the prov- 
ince of Maryland : and they extend chronologically from the 
reign of Elizabeth to about len years lieforc the American Revolu- 
tion. A large number are of great historical importance and in- 
terest. This volume, besides a .scleclion from these documents, 
gives an account of their recovery and presenlaiion to the soctety, 
and a complete calendar, carefully prepared by Mr. ]. W. M. Lee, 
of all the papers recovered. A handsome blaion. in colors, of the 
arms of Cecilius Calv«n, as given in Gwillim, forms the frontis- 
piece, 

^At a largely attended meeting in Edinburgh on Tuesday. Dec. 
3. il was resolved, we learn from Nature, that Mr. George Rcid, 
R.S.A,, should be commissioned to paint a portrait of Professor P. 
G. Tail, to be placeil permanently in the rooms of the Royal So- 
ciety of Edinburgh. A committee was appointed to carry out the 
resolution, including, among others. Mr. John Murray ('• Challen- 
ger" expedition), convener; Mr. fiillics Smith, honorary treasurer ; 
Lord President Inglis ; Lord Kingsburgh; Lord Macl.iren ; Sir 
William Thomson; Sir Arihur Mitchell: Professor Robertson 
Smith; Professor Chiene; Dr. Alexander Buchan ; Mr. Robert 
Cox; and Mr. William I'eddle. It was proposed that an etched 
engraving of the portrait be prepared for distribution among the 
subscribers, the plate to be dcsttuy^d after the ret]uirfd number of 
copies h.ive brett thrown off. Il was further resolvetl that all the 
fellows of the Royal Society of Edinburgh, the professor's old pu- 
pils, and others, be afforded an opportunity of taking part in this 
public tecognition of Professor Tail's eminent services to science. 

— Italy. France, aiid the United States of America were repre- 
sented in the elections to foreign membership of the Royal Society 
of London on Thursday, Dec. 5, according to Nature, Profes- 
sor Stanislao Cannizzaro of Rome was clectc<l on the ground of 
his researches on molecular and atomic weights ; Professor Chau- 
veau of Paris, for his researches on the mechanism of the circula- 
tion, animal heat, nutrition, and the pathology of infectious diseases ; 
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and Professor Rowland of Baltimore, for his determination In abso- 
lute measirrc of the magnetic suscepltbililtes of iron, nickel, and 
cobalt, for his accur.itc niMsurcmenis of fundamental physical con- 
stants, for the cxpcTimcntal proof of the electro- magnetic effect of 
electric convection, for the theory and construction of curved dtf- 
fraclion-gralings of very great dispersive power, and for the effec- 
tual aid which he has given to the progress of physics in America 
and other countries. 

— French colonization and development companies are making 
encouraging progress in creating new oases in the Algerian part of ■ 
the Desert of Sahara. One company have sunk nine artesian wells. S 
reaching water-bearing strata at a depth of 23ofe«t.givinga.steady 

fiow of about five thousand gallons per minute. The water is 
brackish, and unfit for drinking, but it answers very well for irriga- fl 
tion. This company have about fifty thousand palm-trees under ™ 
cultivation, the date-palm being the principal variety. Henna and 
m.iddcr are also cultivated profitably, and experiments are in 
progress with cotton, flax, tobacco, grape-vines, wheat, and barley. 
Rye-grass and luccm grow abundantly, the tatter especially flour- 
ishing in the palm-tree plantations. This company began opera- 
tions in 1&S2, and they now have upwards of nine hundred acres 
of productive land reclaimed from the desert, watered by twenty- 
five miles oi irrigating canals. These are very interesting experi- 
ments, and it is to be hoped they will be commercially successful, 
if not extremely profitable. 

— The committee on building fund of the Natural Science As- 
sociation of Staten Island, appointed to consider the possibility of 
obtatning a fund for a meeting hall, museum, and library, state 
that they have succeeded, by informal persona) solicitation, in ob- 
taining a pledged subscription for that purpose of $too from each 
of the following gentlemen: Capt. A. L. King, El>erhard Faber, 
L. F. Whitin, Dr. N. L. Brilton, Aaron Vandcrbilt, Henry R. 
Kunhardt, L. P. Gralacap, Arthur Hollick, and K. B. Ncwdl. The 
following active members have .agreed to become life members (by 
the payment of $30 each) in order to assist the fund : Dr. Fred- 
crick Hollick, Dr. William C. Walscr, W. B. Kunhardt. From the 
above it will be seen that more than $1,000 is definitely pledged at 
the present time. It was thought best to secure some such 
amount, as a guaranty of earnestness and good faith, before mak- 
ing a general appeal to the public. The gratifying success has - 
determined the committee to push on with the work, and to 
publish and distribute a general appeal to the public at an early 
date, probably during the first pari of next month. The sum esti- 
mated as necessary to be raised is $7,000. 

— A street-railway about a mile and a half in length, on an en- 
tirely new principle, is being constructed in Washington, D.C., by 
the Judson Pneumatic Railway Company of this cily. In this sys- 
tem, power is to be transinitteil by compressed air from a central 
station to a series of motors placed beneath the track al intervals 
ot about fifteen hundred feet. In a conduit between the rails, 
similar Jn construction to a cable- rail way conduit, revolves a 
smooth cylinder, or series of cylinders coupled together at the ends 
about six inches in diameter. These cylinders are to be kept in 
continuous rotation by the compressed-air motors. An adjustable 
blade or arm projecting from the bottom of the car, and passing 
through the narrow slot into the conduit, carries at its end a group 
of friction-wheels, which may be pressed down forcibly ujMn ihe 
upper quarter of the revolving cylinder. The plane of revolution 
of these friction-wheels may be changed by an ingenious device 
controlled by a lever, to l>c operated by the driver of the car. 
While the friction-wheels revolve in the same plane as ihc cylinder, 
the frame supporting them is at rest, but the moment the axes o( 
the wheels are thrown out of line with that of the cylinder, by a 
movement of the lever, the frame is driven along the cylinder by 
the diagonal travel of the wheels, which is similar to that of the 
travelling ink-distributer on some of the old-fashioned printing- 
presses. The speed of the car is regulated by the angle of inclina- 
tion of the friction-wheel axles, the cylinder revolving continuously h 
in one direction at a uniform speed. The feasibility of this system, H 
which at first glance would seem doubtful, has been demonstrated 

to the satisfaction of those interested by the successful working o( 
a full-size model on a two-hundred-foot track in this city. 
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AMERICAN GEOLOGICAL SOCIETY. 

The annual meeting oi this society began Dec. 26. in the new 
building of the American Museum of Natural History in this city. 
The result of the election of officers was announced as follows : 
president, James D. Dana ; vice-presidents. John S. Newberry 
and Alexander Winchell : secretary, John J. Stevenson ; treasurer, 
Henry S. Williams; executive council, J. W. Powell, George W. 
Dawson, and Charles H. Hitchcock. 

Fifteen new fellows of the society were announced as having 
been elected, and they are as follows : Frank Dawson Adams, 
lecturer at McGill College. Montreal: Albert Smith Bickmorc, 
American Musoura of Natural History; Aaron Hodgman Cole. 
Hamilton lecturer on natural history at Madison University; 
Thomas Slerry Hunt of New York City ; R. D. Lacoe of I'litston, 
Penn. ; Alfml Church Lane, Houghton. Mich., assistant on Geologi- 
cal Survey of Michigan ; Alexander Richard Cecil Selwyn, Ottawa. 
Canada, director of the Geological and Natural History Survey of 
Canada: Bailey Willis. Washington. D.C., United States Geologi- 
cal Survey ; J. E. Wolff, Cambridge, Mass., instructor of petrog- 
raphy at Har\ard ; Lorenzo G. Yates. Santa Barbara. Cal. ; Vic- 
tor C. Aldcrson. Englewood. III., teacher of geolog>- ; Henry M. 
Ami. Ottawa. Canatia, Geological Survey of Canada ; Eera Brain- 
erd, Middlebury, Vt., president of Middlcbur>- College; Daniel 
Webster Landon. jun.. Cincmnati. O., geologist of the Chesapeake 
and Ohio Railway ; George Clinton Swallow. Helena, Mont„ Id- 
spector of mines of Montana. 



T. C. Chamberlin of Madison, Wis., read a paper upon "S<une 
Additional Evidences bearing on the Ir;teival between the Lead- 
ing Glacial Epochs." and W. J. McGec of the United Slates Geo- 
logical Survey replied briefly. Professor N. S. Shaler ot Harvard 
spoke on " The Tertiary Deposits of Eastern Massachusetts." ]n 
his paper, Mr, Shaler endeavored to show that in that district there 
had been, since the miocene age, a large amount of true mountain- 
building action at Gay Head, on Martha's Vineyard. The evi- 
dence of this had been distinguishable for a long time ; but about a 
year ago it was uncovered, so that it could be better seen than at any 
previous time, by a most violent rain-storm somewhat in the nature 
of a cloud-burst. In imto hours' time, live and one hall inches of 
water had fallen, and the cliffs at Gay ficad had been washed so 
much that oppoflumtics for investigation were belter than ever be- 
fore. A remarkable instance of dislocations had been exposed. 
and the formation of the cliRs made plainly visible. Tlie evidences 
of mountain butldihg were plain, and it was of a comparatively 
late period. The same thing could be seen on Block Island. Itfl 
limit to the north was sharply defined, for the greensands of 
Marshfield, Mass., had been examined by Mr. Shaler. and they 
were perfirctly horizontal, and not disturbed. To the south and 
west mvestigations had not been pushed: so the extent of the 
mountain-building in that direction was unknown. Mr. Shaler 
said further that the evidences of glacial action were plaio. and 
that it must have taken place after the upheaval or mountain-buUd- 
ing age. 

The second day's session was opened with an address by the 
present president. Professor James Hall, geologist of the State of 
New York. Professor Hall's address was a sketch of the earlier 
geologists, and was directed chiefly to the younger members of 
the society present. He paid tributes, among others to Ag.^ssiz, 
Sir Charles Lyell, Professor Logan, the royal geologist of Canada, 
and William Smith, and closed with a reference to his colleague. 
Professor Dana. 

Professor F-dw.ird Orton, Slate geologist of Ohio, considered the 
"Origin of the Rock-I'ressure of Natural Gas in the Trenton 
Limestone o( Ohio and Indiana." The gas is the product of ages. 
which has been accumulated in the porous limestone of Ohio and 
Indiana. It has been produced so slowly that when once et- 
hausted it will lake many thousands of years for it to again accu- 
mulate in sufficient quantities to be used. e\'en if the elements 
necessary for its production were present, which he thought was 
not at all probable. The pressure which forces the gas out with 
such tremendous power that it sometimes reaches t.ooo pounds 
pressure per square inch is not due to the pressure of the gas it- 
self, but to the hydrostatic pressure brought to bear by the col- 
umn of sah water that enters the porous stratum of rock contain- 
ing the gas, at the sca-levcl. and which by its weight tends to force 
the gas out. To the explanation ami elucidation of this phenome- 
non. Professor Orton's paper was more especially devoted. The 
men who are engaged In the practical development of gas and oil 
helds, said he, made great account of rock-pressure. It is the first 
fact they inquire after in a new gas-field. They appreciate its im- 
portance, knowing that the d'lsiance of the markets they care to 
reach, and the siw of the pipes they can employ, are entirely de- 
pendent upon this element. After discussing the theories of its 
origin, he expressed the opinion that the gas-supply could not be 
of very long duration. This (act he regarded as of the greater im- 
portance on account of the v.ist extent to which natural gas had 
become a f.ictor in Western manufacture and development, fie 
said that 400,000 people in north-western Ohio and central Indiana 
alone depended upon it for fuel and illuminalion, and that a large 
proportion of their manufactures depended upon it. The supplies 
were being wasted in a vandal fab^hion. and bethought tlxat nine 
years at most would mark its duration in this region. Artilidal 
gas he believed preferable. 

The next paper was by Professor William B. Clark o( Johns 
Hopkins University, his subject being "The Tertiary Deposits of 
the Cape Fear River Region." 

Professor Andrew C. Lawson of Ottawa, Canada, next read a 
paper entitled " Note on the Pre- Palaeozoic Surface o( the Archxan 
Terranes of Canada." Professor William M. Davis of Cambridge, 
Mass., presented the fourth paper, on '■ The Structure and Origin 



January 3, 1890.] 



SCIENCE 



IX 



of Glacial Sand Plains." " Glacial Features ot Parts of the Yukon 
and Mackenzie Ilasias " was the title of the paper subniLtted by 
Professor R. G. McConnell of Ottawa. Canada. Professor J. B. 
Tyrrell of Ottawa. Canada, read a paper on the " Posl-Terliary 
Deposits of Manitoba anti the Adjoining Territories of Canada." 
Professor G. Frederick WKiie of Oberlln College. Ohio, followed 
with a paper on " Terminal Moraine in Ontario ; " Professor W. J. 
McGee of Washington, one on the " Southern Extension of the 
Appomattox Kormatton ; " and Professor Charles D. Walcott of 
Washington defined (he value of the term " Hudson River Group " 
in geologic nomenclature. 

At the concluding sessions on Dec. 38 the number of speakers 
was so large that a general curtailment was necessary. ai]d papers 
were withdrawn by the following members: Joseph P. Iddings and 
George H. Eldridgc. Washington, D.C.: C. R. Van Rise, Madi- 
son. Wis. ; Frank L. Nason, New Brunswick, N.J. ; W. O. Crosby ; 
Professor J. E. Wolff of Harvard University; Professor J. F. 
Kemp, Cornell University; F. J. H. M^Trill. New York; H. M. 
Crump, I'ersifor Frazer. E. D. Cope, Philadelphia ; and Peter -Mc- 
Kellar, Ontario. 

The paper which provoked the most discussion was read by Pro- 
fessor Alexander Winchell of Michigan University. Ann Arbor, the 
title of which was ".Some Results ot Archaean Studies." Those 
who look part in the discussion were Professor C. H. Hitchcock of 
Dartmouth, Professor Emerson of Amherst. Professor A. C. Law- 
son of Ottawa. Canada, and Professor C. R. Van Hise of Madison, 

Wis. 

The 5rsl paper of the day was read by Professor H. S. Willijuns 

of Cornell, who set forth a new method of illustrating the relation 
of the history of different regions by graphic representation of the 
oscillation of sediments, and uiged the study of fauna to bring out 
the relation of local fauna to their ancestors. 

Professor C>. H. Williams of Johns Hopkins University ethibited 
and described some specimens highly metamorphosed, but still 
containing fossils, collected in Norv\-ay. C. D, While of Washing- 
ton claims to have found fossils showing rock on Martha's \'inc- 
yard to be middle cretaceous in place of middle tertiary, as sup- 
posed. J. S. Miller of Washington projected upon the screen pho- 
tographs o( dikes in California. In some cases the dikes were five 
feet wide and twenty Ee« high. Professor A. S. Richmond then 
projected some Alaskan views, and a diagram of the buildings that 
would be erected on the museum ground for the world's fair of 
1892. 

Professor C. H. Hitchcock of l!)artmouth read an interesting pa- 
per on "Granitoid Oval Areas in the Laurcntian," and Professor 
B, K. Emerson of Amherst spoke on " Poiphyritic Granite." 
Professor A. C. Lawson of Ottawa read a paper on the " Archaean 
of Central Canada." Then followed papers by Professor Warren 
Upham, President James Hall, and K. J. H. Merril. 

The next meeting of the society will be in Indianapolis, lnd„ 
August, 1890. 

BOOK- REVIEWS. 

Scientific Papers of Asa Gra\ . Selected by Charles Spraci/e 
Sargent, 3 vols. Boston and New York, Houghton, Miftlin, 
& Co. 8*. $3 per vol. 

The general public will, we are sure, be much surprised to leam 
that Professor Gray was so voluminous a writer as lliese volumes 
show him to be. Indeed, Mr. Sargent, in his introduction, slates 
that his contributions to science were so numerous and varied as to 
astonish those of his associates who were most familiar with his 
intellectual activity, his various attainments, and that surprising 
industry which neither assured position, the weariness of advancing 
years, nor the hopelessness of the task he had imposed upon him- 
self, ever diminished. His first scientific paper was published in 
1834. and his List was written in 1887, but a few weeks before his 
death. Outing (his half-centur>' it may truly be said that his pen 
was never idle. In the selection of Professor Gray's writings for 
republication, Mr. Sargent omits those contributions which are de- 
voted to descriptive botany, and many of which form the best text- 
books m the English language: nor does he attempt to reproduce 
the philosophical essays which grew out of the discussion of the 



Darwinian theory. Reviews, biographical notices, and a few es- 
says upon subjects of general interest to botanists, all of which 
have long been out of print, form the greater part of the volumes 
before us. It was doubtless a most dlfliciit task to select from so 
much material that which was most desirable to publish. More 
than eleven hundred bibliographical notices and reviews, all of (hem 
from the hand uf such a critic as Asa Gray, must indeed have beeit 
an cmhtirras lU richesies. Mr, Sargent's plan has been to present in 
his selection, as far as possible, a hiscor)- of the growth of botanical^ 
science during a period which has been marked by the gradual' 
change of ideas among naturalists upon the origin and 5xilyofthe 
species which has broadened the field ot al! biological tnvesiiga- 
tion, by the establishment and syMem.iiic arrangement of vast her- 
baria gathered from all parts of the world, by the introduction of 
improved and more philosophical methods of Investigation in the 
laboratory, and by the growth of popular appreciation for the value 
of scieniitic training. The task which Mr. Sargent set out for him- 
self was a most arduous one ; but so well has he performed it, that 
the whole scieniitic world has been made his debtor. The future 
reputation of Asa Gray will be enhanced by the presentation of hiS| 
writings : and the editor of them will always have the satisfaction ' 
of knowing that he has in no inconsiderable degree assisted in pre- 
serving the lustre of the name of Asa Gray. 



AMONG THE PUBLISHERS. 

On Saturday, Feb. i. 1890. the Illustrated American Publish- 
ing Company (New York) will issue the first number of a weekly 
news magazine, which, it is claimed, will " rival the most artistic pe- 
riodicals of England, France, and (iermany, and suq>ass t)iose 
produced in this country." The illustrations wilt be the picturesque 
chronicling of contemporaneous history. A colored supplement 
will be the most conspicuous feature of every number. It will be 
a facsimile, in color, of the masterpiece of some celcbrate<l painter, 
in the preparation of which the discoveries in the art of reproduc- 
tion will be employed. The lUustraied American is designed for 
the home. It will be unseciarian, and free from political discussions 
and heavy debates. The serial novel and short stories will be 
illustrated, and other matter will be selected to afford amusemeDt, 
entertainment, and valuable information. 

— St. Nicholas for January is a second Christmas number. 
Waller Camp's foot-ball paper deals with the great games at the 
Polo Grounds, and is re-enlorccd by a study of " The Drop-Ktck," 
contributed by Yale's famous expert, W. T. Bull, whose kicks won 
Yale a championship, A story of New-Mexican life, by Charles 
F. Lummis, gives the legend of the now inaccessible " Enchanted 
Mesa," upon which, tradition says, there is a deserted village just 
as it was left hundreds ol years ago. A photograph of the mesa 
from nature is one of the illustrations. 

— Messrs. Macmillan S: Co. will shortly publish the first part of 
Professor Eimcr's work on " Organic Evolution as the Result of 
the Inheritance of Acquired Characters according to the I-aws of 
Organic Growth," translated by J. T. Cunningham, M.A., 
F.R.S.E,, late fellow of University College, Oxford, England. 

— After Mr. Gladstone, Pope L^o .XIll. is the most vigorot 
man of his age of the day. says Edward W, Bok. in the Januai 
Ladies' Home Journal. The routine of his work would kill an 
ordinary man. There is no detail too small for him to pass over ; 
and from daybreak until after midnight he devotes his time to the 
church and literature. Those who suiround him know when he is 
particularly tired or worn out, for then he takes down a volume of 
Datiie, and reads with the avidity of a school-girl enjoying her first 
novel. Of all the authors, Dante is the Pope's favorite, and it has 
been remarked that in physique he is not unlike the accepted idea 
of that great Italian. He reads Dante for pleasure ; but, for keep- 
ing himself welt informed on all that is happening out of the church 
as well as in it, he reads not only American books, but newspapers 
and m.igazines ; and it may surprise American readers to know 
that he is well informed on all the topics of the day. political, re- 
ligious, and social. He has taken a deep interest in the cause of 
labor in the United Stales, and reads every thing bearing on that 
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subject which comes to hand. Once a week a well-setecied bundle 
of American newspapers is sent to the Vatican ; and the Pope and 
those that surround him know not only what is going on in the 
United Stales, but they are familiar with the calibre and character 
of the men who make laws and enforce them, li i» so in England 
also, tn addition to his correspondence in (he British Empire, he 
follows with eager interest the reports in the various newspapers, 
not only of the doings of Parliament, but of royally as well, the 
progress of the church, and the cause of tabor. Much the same 
*plan is followed in Germany; in fact, from every comer o( the 
worid e,ich week is sent to the Holy Father newspapers, hooks, 
and magailnes containing important discussions. A great many 
of these are filed away for future reference. The books that in- 
terest Leo the most arc those of a religious, jwlitical, and philosoph- 
ical nature. He cares nothing for ficiion, and rarely spends an 
hour in glancing at novels; but if he should like to re.id novels, or, 
in fact, books o( anykind. he has only to walk into the magnificenl 
library attached to the Vatican, for there is not a mail arriving in 
Rome that do«> not bring books of all sorts of types from all sorts 
of authors and publishers. A great many of these the Pope never 
sees, and many of (hem are sen( to the cardinals who surround him 
for an opinion of their merits or demerits. But it may be said, 
Uking it all in all, that (he Pope has as wide a field lo select from 
as, if not wider than, any man in Europe ; and he resembles Mr. 
Gladstone in this, that he is quite willing to spend an hour or more 
with a magazine or book, if in the end be can find something that 
is worth remembering. He has a wonderful memory, and, although 
his eyes are dimmed and his hand trembles, he is still as vigorous 
mentally as he was when he was elected.lo succeed Pius IX. 

— Part V. of the "New English Dictionary." edited by Dr. 

lurray, has just appeared from the Clarendon Press. It com- 
prises the words from " cast " to " cli\7," and contains, in all, 8,37 1 
words, of which 5,966 are "main words." It comprises all the 
words hegiuning with £A. which, as the editor remarks, " contains 
more words than J. i. or y. and more than x,^; and a put to- 
gether." Many of the words here dealt with have an interesting 
form- history, which is treated wUh the same fulness and accuracy 
that ha\'e charactetiied all previous work ol the kind in this dic- 
tionary. The verb '• cast " fills five pages, — the largest space re- 
quired by any word yet reached ; and the other strong verbs, of 
which the present instalment contains quite a number, are treated 
with similar fulness. The scientific terms comprise the important 

tgroups beginning with " cerebro-." " chalco-," " chiro-," " chloro-." 
together with many others. One of the most interesting features 
of this part of the dictionary is the large group of words relating 
to the Christian church, including "Christ" and its derivatives, 
"church." "catholic," " clergy," "chenib," and many more, all of 
which are treated with great fulne-ss of detail and wealth of illus- 
tration. It IS somewhat singular that the origin of "church*' is 
still uncertain, the derivation from Greclc, xi/xa'^v. meaning "of 
the Lord." which the editors adopt, being admittedly uncertain. 
The system of spelling and pronunciatiou adopted in the diction- 
ary, though not always such as we should prefer, is in the main 
judicious, and remarkably free from hobbies. To criticise such a 
work af this would require almost as greal a combination of talents 

.and information as has been employed in its preparation, while to 
Ppraise it is superfluous ; and we will therefore commend it anew 
to our readers without further comment. 

— The January Afaxasinf of Ameritan History opens its 
twen(y-third volume. A pottrait of William Cullcn Bryant forms 

.ihe froniispiecp, and a paper by (he editor treats of his place in 
'American history, *■ A Rare Picture ot Early New York," painted 
on the panel of an old Dutch war-vessel, a view never before pub- 
lished, is a contribution from the collector Dr. Thomas Addis Em- 
met, " Uncle Tom's Cabin and Mrs. Siowe," an extract from the 
new work of Mrs. McCray, is entenaining, and is also illustrated ; 
then from Hon. J. O. Dykman there is a sketch of "St. Anthony's 
Face " on the Hudson, with a picture of that piece of natural sculp- 
ture. Of interest for every thoughtful reader is the study, by Hon. 
Gerry W. Hazleton of Milwaukee, entitled " Federal and Anti- 
Federal ; " next following. Hon. James W, Gerard shows, in the 
longest paper of the number, "The Impress of Nationalities upon 



the City of New York." A paper, " Ralph Izard, (he South Caro- 
lina Statesman," comes from the pen of Ilr. Manigault of Charles- 
ton, which, with "American Republics —Their Differences," by 
George W. Pavey, completes the group of con(ributions. 

— The January issue of The Qunrierly Journal of Economics, 
published for Harvard University, will contain articles by Professor 
Hart of Harvard, on American cities, discussing their rise. Ihc 
causes of their growth, (heir population, the foreign clement ; by 
Professor Hadley of Yale, on the effects of the prohibition of pools 
by the Interstate Commerce Act ; by Professor Giddings of Bryn 
Mawr, on the theory of interest, a solid contribution to economic 
theory ; by E. Cummmgs, describing ihc exhibition on social sub- 
jects at the Paris Univers-il Exposition ; and by A. de Foville of 
Paris, on the economic movement in France, the revival of the pro- 
tectionist feeling, and the l^islation on railroads. In addition, 
there will be varied notes and memoranda, and the usual bibliog- 
raphy of recent economic publications. 

— £. & F. N. Spon have just issued a third edition of'" Brown's 

Manual of Assaying Ciold, Silver, Copper, and Lead Ores," by 
Walter Lee Urown, B.Sc., thoroughly revised and corrected. Thia 
manual is a i2mo of 488 pages, with 94 illustrations, colored plate, 
and flexible covers. It is devoted to the assaying of the ores of 
the four metals mentioned, but principally 10 those of gold and sil- 
ver. Every step is clearly defined, from the crushing of the rough 
ore to the weighing of the final particle of gold obtained. The 
important features of this, as compared with the first edition, are, 
increase in matter and illustrations ; the exp.insion of the crucible 
process to almost ninety pages : full charges in the scorification 
process : detailed notes on the colors ol scorifiers (with a colored 
plate) ami cupels, after work : the stating of all char)jes in assay- 
tons, grams, and grains ; and more complete articles on the assay 
of gold and silver bullion, and volumetric analysis of copper ores. 
The book is a practical treatise, free from technicality, and as such 
will be oi value lo every one interested in mining or assaying, 
whether an expert or an investigator. 

— We have received from C. W. Bardeen ot Syracuse. N.Y., a 
series of ■' Papers on School Issues of the Day." Nos. I.-VII. They 
were originally read al the meeting of the National Educational 
Association at Nasliville. Tenn., last July, and cont.iin much inter- 
esting matter. The largest of the pamphlets, and the one most 
likely to attract attention, is that on " Denominational Schools," 
being a discussion by Cardinal Gibbons and Bishop Kcane of (he 
Roman Catholic Church on the one side, and Edwin D. Mead and 
John jay on the other. The ablest p,irt of the discussion, in our opin- 
ion, is (he essay by Mr. Mead, who has evidently given the subject a. 
good deal of thought and study ; but the Roman Catholic view ol 
the subject was ably presented by Bishop Kcane, and there are 
many points of interest in Mr. Jay's paper. All persons interested 
in tlw subject should read this pamphlet. The two next of the pa- 
pers before us are by William T. Harris, on "The Educational 
Value of Manual Training," and on "Art Education the True 
Industrial Education." The former is the report of a coiiiniittee 
appointed at a previous meeting of the Edticational Association, 
of which Mr. Harris was chairman. It deals hut little with the 
economic .ispccis of manual (raining, and treats of its educational 
or disciplirury value only, which it dccras of a low order. The 
paper on " Art Education " is the work of Mr. Harris himself, and 
insists on the )mport.ince of arlis(ic traiiring of a high order, even 
for industri.il purposes. The paper on " Methods of Instruction 
and Courses of Study in Normal Schools." by Thomas J. Gray, is 
largely technical, and therefore of less general iiittresl than some of 
the others : but it was highly commended by those who listened to 
i(, TJ. A. f^msdale discussed the subject of " Pedagogical Chairs 
in Colleges and Universities." maintaining the importance of such 
chairs and their appropriateness m such institutions. The last 
of our pamphlets is by Charles Foster Smith, on " Honorar>' De- 
grees as conferred in American Colleges," The author shows ihat 
such degrees^re now conferred without regard lomcrit or achieve- 
ment, and rightly holds this (o be a pernicious practice ; but he has 
little that is new to suggest m the way of remedy. All t}ie5e papers 
give evidence of the recent awakening of thought in this country 
on educational themes. 
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— " Beneath Two Flags." by Maud B. Booth, just published by 
Funk & Wagnalls. New York, is partly an explanation, and partly 
a vindication, of the Salvation Army. The .luthor is the wife of 
Marsha) Booth, who is the son of Gen. William Booth, founder and 
leader of the whole movement. 

— The Sidereal Messenger is devoted wholly to astronomy, and 
is issued monthly except for July and August. It is announced 
that it will hereafter contain articles in each number from " some 
of the best American and English astronomers, with expensive 
illustrations when desirable or necessary." Most of these articles 
will be in popular language, and adapted to the wants of scholars 
in other lines of scientific research. The article in the December, 
1889, number by Professor Asaph Hall. United States Naval Ob- 
servatory', Washington, D.C. entitled "The Resisting Medium in 



Space." though necessarily somewhat mathematical in form, is an 
admirable presentation of the present state of knowledge on this 
important theme, The feature of " Current Celestial Phenomena" 
will be " kept full, timely, and interesting." The addition of " As- 
tronomical Bibliography " will be "a feature that all scholars will 
prize." " The Astronomical News and Notes " will be in the fu- 
ture" more varied and general, aiming to give as complete a his- 
tory of astronomical work and progress as can be secured from 
month to montli." The attention of all interested in astronomicali 
science is called to this publication as adapted to the wants of (l> 
those who are teachers or students of astronomy: (2) those in 
charge of astronomical observatories \ (3) those in charge of read- 
ing-rooms, and of all public and private libraries. It Is published 
by William W. Payne, Carlctan College Observatory. Northfidd, 
Minn. 
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■tnrof ly oiged on the attention of School Board* an botli 
side* of the AlUMtic 

llieDTillnary orlTngrephy of each word is Inlerliaed 
with the World-Englith vet i itai ihronihatit the Exer» 
cbea and Reading!. . 

So set down, our tongue la the brnt lot tbe wrorld )» 
unite n\iaTi-—B'»ektym Kagit. 

The idea ol Mr. Dell has much to rerommend il. and 
the pretcnlaiion is chntmingly clear. - A wttrUAm^ Pbila. 

The result i>> a l«nKU.ige whuh connnt fail to meet wit Ik 
iccep lance. ~itw/«a Tri%tt!Ur, 

H«i the merit of greai iaEentiiEy.—JTaiVti'df A^. 

Hi* treatise, ai a study of t^cgliih orthoepy, cendcnM*- 
the Trnili of much ihooght a ncT experience in iomU cota> 
pa*s.— rXr Critic. 

World-EnEliih desenei the careful coatideralion (rf alt 
serious Kli«Ui>.—.V[^rrj« LaH^ng* tf»ti». 

World-En^jKli ii the Kiialith languaee unburdened of 
ita chaotic tvmWin^.— Fibular Sciemet MtmtAlr. 

Wg iwaiflKod k to the ntteiuioa of teadtcra.— £?//««■« 



4 



•■ lVi>rU-EHgliik " and "J^and-BMi c/ tVorld'EHgUsh " can be had a/ all iwArel/en, or will ke smt for 50 lentx. post frtt, Ay thefublitker, 

IT. ID. O- ^Oi:>GrES, 4=T Xjaf a^T-etitje T'laoe, ISTe-v^ "S'ox-lc. 
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LETTERS TO THE EDITOR. 

*,*C»rr*tf*Md*mtiartrt^ii*ilrJli!ft»tif-it/atf9nil'U. The vrnt*r't mam* is 
i» alt f»nt rt^uirej at frM/*f g9*d faitk. 

Tkt tJiltr wilt it gi»J t» fmblUk »»j futi-tti e4*t«m»nl teitk tk* tkttratUr t^/ 
tAt frmrmat. 

On rrr«'J/, Imrmly en^ht fi/ tkf mitmher e*nl«lminx kh ratHiimmltati«m will t't 

Uoconscious Bias in Walking. 

The question is again raised as to the cause ol ihe deviations 
from a righi line in walking with the eyes closed, or in the dark, in 
the letter to the editor with the capiion "Is Man Left-Legged" 
{Senate, XVI. p. 412). Several theories have been .idvance«:l to ac- 
count for (he frequently observed phenomena, referred lo, which 
may be briefly staled as follows : — 

1. The legs are not of cqtui strength, and the strongest outwalks 
the other, making a curve lo the opposite side, 

2. The relative dexterity with which the legs are used ; son\e 
persons being nght-l^ged, and others left-legged, regardless of 
strength or length. It is probable, however, that there will be the 
greatest dexterity with the strongest limb : and. if so. this is only 
another form of the first theory. 

3. The legs are not of equal length, and a person will take the 
longest step -a/ith the longest leg. 

4. The legs are not of equal length, and a person will take the 
longest siepyrttOT the longest leg. 

In the last two theories, il will be observed, opposite conclusions 
are reached from the same assumed facts. 

Several years .tgo I made a careful series of experiments with 
forty-nine young men to lest the correctness of these theories. Their 
legs were accurately measured to determine the length, and a dy- 
namometer w-is used lo ascertain the relative strength. The curves 
representing their bias in walking when blindfoldeil were accu- 
rately traced and plotted on a diagram, so thai they could be 
readily compared and studied. 

The results ol these experiments (published in Nature, July 30, 
1885) were as follows : Of five cases in which there was no bias, in 
two the right leg was longest (in one of these the right leg was 
strongest, and in one the strength of the legs was not tested). — one 
presented the greatest difference in length of legs, and the other 
more than the] average of those with right leg longest, — and in 
three the legs were of equal length (in one of these the right leg 
was strongest, and in two the left leg was strongest (rt)). Four 
were right-handed : one used right and left withequal dexterity (a). 
Id pointing at a distant object with both eyes open, in three the 
right eye was dominant, in one the left eye was dominant, and m 
one both eyes were apparently used to determine the range. Of 
fourteen cases in which ihe bias was to the right, in live Ihc right 
leg was longest (.in two the right leg was strongest, in two the left 
leg was strongest, and in one the strength of the legs was not 
tested), in four the left leg was longest (in three the right leg was 
strongest (a), and in one the left leg was strongest), and in live the 
l^s were of equal length (in two the right leg was strongest {a), 
and in three the left leg was strongest). All were right-handed. 
In pointing at a distant ohject with both eyes open, in twelve the 
right eye was dominant, and in two the left eye was dominant, the 
latter in Ihe groups marked (ii). Of thirty cases in which the bias 
was to Ihe left, in eight the right leg was longest (in five tlie right 
leg was strongest {ti) {b), in two the lefl leg was strongest, and in 
one the legs were of equal strength), in ten the left leg was longest 
(in 6ve the right leg was strongest {b), in four (he left leg was 
strongest ifi). and in one the legs were of equal strength), and in 
twdve the legs were of equal length (in five ihe right teg was 
strongest, in live ihc left leg was strongest (^). and in Iwo the 
strength of ihe legs was not tested). One was left-handed (a), 
twenty-five were right-handed, four used right and left with nearly 
equal dexterity (*>. In pomling with the finger at a distant ohject 
with both eyes open, in Iwenty-two the right eye was dominant, in 
six the left eye was dominant, and in two both eyes were appar- 
ently used 10 determine the range. 

From the facts here presented, it is evident that the relative 
leogUi or strength of the tegs cannot be assigned as the cause of 



the observed bias In walking. The phenomena in question can. 
however, be readily explained by Ihe application of well-established 
physiological principles. 

When walking in a straight line, the muscles of locomotion are 
made to act in ordcriy correlation through impressions received by 
the senses and conveyed to the nervous centres, and thence trans- 
mitted lo Ihe muscles by the motor nerves. 

When a person is blindfolded, or in the dark, or in a mist, the 
senses cannot srrve as guides to direction, and the muscles of the 
two sides of the body may not acl with the same energy, from dif- 
ferences in nutrition, or from lack of co-ordinating impulses from 
the nervous centres; that is to say, an exact equilibrium in the 
^muscular activity of the two sides of the body can only l>e secured 
through ihe co-ordinating intluence of the senses acting through 
the nervous system. When this directive agency is not available, a 
divergence from a direct course will, in most cases, follow from a 
lack of bilateral symmetry in the functional activity of the muscles. 

Manlv Miles. 

Laniing, Uich.. Doc ■£. 




The Influence of Baking-Powder Residue's on Digestioa. 

There has alw.'^ys been more or less discussion over the ques- 
tion of what a pure baking-powder should consist, and which of 
Ihc constituents yf many kinds of baking-powders are most delete- 
rious to the human system. 

The manufacturers of different brands of powders obtain in- 
dorsements from eminent chemists that theirs is the only powder 
on the market which does not exert a harmful effect when taken 
every day in our food. 

What one manufacturer calls an adulteration another claims fa 
beneficial to the health, when taken in small quantities. This is 
especially true in the case of the animated discussion in the news- 
papers at the present time between Ihe manufacturers of the vari- 
ous phuiiphate baking-powders and those who proiluce a powder 
made of bicarbonate of M>da and cream -of- tartar. 

The manufacturers of the latter brands advertise that theirs 
does nut contain any calcium phosphate, and look upon this com- 
pound as an adulterant ; while the firms interested in the sale of 
the former brands laud the use of phosphates in food, at the same 
time claiming that the bicarbonate of soda and cream-of-tariar form, 
after b.iking. n residue of Ruchdle salts, the constant introduction 
of which daily inio the stomach would prove very deleterious to 
the action of the gastric juice. 

White these claims are made by the different manufacturers 
mciety for Ihc purpose of selling their own goods, and conse* 
quently the harmfutness of iheir rivals' products greatly overdrawn, 
yet in a measure the claims of both are true. 

That all baking-powders have, to a greater or less degree, a re- 
tarding action on digestion by reason of the difficultty soluble salts 
left as residues after the process of baking, no one doubts : but 
now the question arises, " Which uf the constituents used in the 
manufacture of baking-powders have the least injurious effects ? " 

In order to learn what were the most common adulterants of 
baking-powders, the writer made a lour of many grocery- stores In 
the city of New Haven, and was enabled to purchase thirteen dif- 
ferent brands. In all cases it was found that the cheaper brands, 
and those o^ering inducements lo ^the poorer classes by reason of 
Iheir gifts of household ariicles, etc., with the purchase of their 
powders, were adulterated to by far the greatest extent. 

The adulterations in some ol thc^c casci were not of a harmful 
character in themselves ; e.g.. starch was used in a very liberal 
quantity on account of its being so much cheaper than bicarbonate 
of soda and cream- of-tar tar. 

The only ill effect produced by the use of starch is, that, the 
strength of the powder being lessened so much by ihc absence of 
the proper amount uf bicarbonate uf soda, ihc housekeeper is forced 
to use a great quantity of the powder in order to cause the libera- 
tion of carbonic-acid gas necessary for the lightness of the bread 
or pastry. Thus the stomach gets a greaier dose ol impurities, 
which generally occur in a powder adulterated with starch, than it 
would from a powder not containing (he latter ingredient. 
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Of the thirteen brands of powder examined, eight contained 
large quantities of alum ; and two more, traces. Six contained 
calcium phoiphate ; two of which, however, were labelled " phos- 
phate powders," but in the other cases it was used as an adultera- 
tion. 

One of the phosphate powders contained a great quantity of 
alum, although it claimed to he free from it. All contained more 
or less starch, but the heiier brands use only a vrty small 
■quantity of it, for the purpose. Ihey claim, of keeping the powder 
P^om being decomposed by the moisture. Terra afda, or "white 
'earth." was found as a common adulterant of the cheaper powders ; 
and, white it is claimed thai it Is so insoluble that it passes through 
the body unchanged, yet, acceptinK that, the same thing may be 
said of it as has been said of the usl- of a large quantity of starch ; 
viz., that a larger amount of the powder must be used to produce 
the required porosity tn the bread, thus increasing the amount of 
residue. 

It was the object of this investigation not only to find out the in- 
fluence the residues of impure baking-powders have on digestion, 
but also to find out to what extent, if any, the residues of the 
purest made powders retard the digestive action of the gastric 
juke. 

Regarding the use of alum as an adulterant. Dr. Mallet of the 
University of Virginia has just made a careful investigation, and 
finds that its use is very harmful, as it does not retain its form as 
a sulphate, but, on being subjected to the process of baking, as- 
sumes the highly insoluble form of aluminium hydroxide. 

By quantitative work with this biter compound, and also by 
means of taking a targe dose of it after a hearty meal and noting 
the result, he has found that digestion is impaired, and proves that 
this result is due to the fact that the aluminium unites with the 
add of the gastric juice, thus depreciating the effectiveness of the 
latter secretion ; also that part of the organic matter of the food is 
precipitated in an insoluble form by the presence of the aluminium 
compounds. 

Accepting, then, this well-proved and universal belief that alum 
is deleterious to the human system, a series of experiments were 
begun to find out what other salts used in the preparation of bak- 
ing-powders exert a harmful effect on the digestive process. 

For these experiments, an artificial gastric juice was prepared 
by dissolving .05 of a gram of scale pepsin in a solution of 4of one 
per cent hydrochloric acid. 

In the I'irst series, egg-albumen was taken as the material to be 
digested, after freeing it from globulin by precipitating the latter 
with a few drops of hydrochloric acid. 

The Qrst experiment was undertaken to determine what effect 
the purest made baking-powder has on digestion ; the one which 
stood the best tests in the previous analysis being chosen, as it 
contamed only the bicarbonate of soda and pure cream-of-tariar. 

Three digestions were carried on at the same lime and under the 
»ame conditions. The first was the control or normal digestion, 
in which 10 cubic centimetres of albumen. 40 of distilled water, 
and 50 of the artiticial gastric juice, were used. In the second 
I gram of the baking-powder was heated with the 40 cubic centi- 
metres of water for a short time at a temperature of loo** C, to 
give it the same conditions it would have in baking bread ; then 
the starchy residue was filtered off, and the same amounts of gas- 
tric juice and albumen added as were used in the control. The 
third was treated in the same manner as the second, except that 
3 grams of the baking-powder were used. 

The three digestions were then carried on in a 40° C. water-bath, 
thus giving the digestion normal temperature. 

After stirring well at different periods, the digestions were 
Stopped, after live hours had elapsed, by raising their temperature 
above 70** C, and killing the ferment. All were neutralised with 
a dilute solution of sodium carbonate, filtered through a weighed 
filler, washed well with hot water, and, after drying in an oven, the 
precipitate was weighed. 

If none of the albumen had been digested in any case, the pre- 
cipitate should weigh 1 gram, for 10 cubic centimetres of egg- 
albumen yield (with slight variations) I gram. The following fig- 
ures, however, representing the weight of the prectpiutes, show 
how tar digestion had proceeded in each case : No. 1, or control. 



.3065 ; No. 2, I gram of powder, ,6495 : No, 3. 3 grams of powder. 
.7570: in other words, the amounts digested in grams would be. 
No. 1. .6935. or too per cent ; No. 2, .3505, or 50J per cent ; No. 3, 
.2334, or 33i per cent. 

Regarding the normal amount digested as 100 per cent, the 
amounts digested in the other cases are thus deduced. 

While the inhibitory action of this residue seems 10 be very great 
on studying these figures, it must be remembered that only a 
small amount of albumen was used in comparison with the amount 
of baking-powder ; but these results only go to show that even the 
• purest " baking-powder retards digestion in a measure. 

To avoid the trouble with the starchy sediment that occurs with 
the baking-powder, a second series of experiments was under- 
taken with dilTcrent amounts of the pure Rochelle salts, which is 
the residue formed by the action of cre-im-of tartar on bicatbonale 
of soda in baking. The same amount and strength of gastric juice 
were used in this series as in the first, and also the same amount 
of albumen. The following table shows the result obtained after 
digestion had proceeded seventeen hours: — 





Gnauof Sail 

■Md. 


Wc«hi of 


Gnaw diluted. 


F«f Cent 
dipMed. 


No.i 


0,0 


.»6] 


7MT 


TO*. II 


No. a 


O.I 


.>Mt 


.7«M 


•■r 


No 3 


»-i 


SJM 


.06» 


M-i 


No. 4 


« J 


•73a 


■«» 


3*-« 


No,S 


a.o 


• tSTi 


■«4»S 


31 3 



Three other series were carried through to verify the result ob- 
tained in this experiment, and the amount digested in any case was 
found to be fairly constant with the amount of salt used. 

A series of digestions was then carried on with the use of am- 
monium alum to show what effect this salt has on digestk>n in its 
unchanged form of a sulphate, and it is interesting to note that its 
inhibitory action is not very much greater than the Kochelle salts. 

The following table shows the result obtained after digestion had 
been carried on five hours: — 





Gnmi of Sail 
iitcd. 


Wdchi of 
TrociiitMEe. 


GraiM iiffni. 


PerCcai 

digettod. 


No.i 


»•» 


.40*1 


■5979 


100. 


No. a 


O.l 


•M9* 


-*504 


7i-J 


No. $ 


o.S 


■ )oj9 


.«9ti 


48 .< 


No. 4 


1.0 


.;i*B 


.iftT* 


41,0 



The next residue experimented with was the one which is left in 
the cooked food when a baking-powder adulterated with calcium 
phosphate and alum, or an ordinary phosphatic powder containing 
alum, is used : i.e., aluminium phosphate. 

The results obtained in this series, when compared with those of 
the Rochelle salts, or even with the alum, show a greater inhibi- 
tor)* power than either, and go to show that the occurrence of 
alum and calcium phosphate in the same powder forms a residue 
which greatly retards digestion. 

The results after digestion had been carried on fifteen hours 
were as follows: — 



No. 1 

No. a 
No. 3 



GnuiM of S4lt 

CMd. 



0.0 
O.I 

t.o 



WcigbtoT 
PKctpitate. 



- (651 
,.S69 



Gnmt dSgealwL 



B349 
.7111 

3+77 



Par Cent 
digeited. 



lao.o 
41.6 



In order to obtain a correct comparison between the inhibitory 
effects of a baking-powder made from bicarbonate of soda and 
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■<rfim-of-larlar, and one made by substiiuling calcium acid phos- 
phate for the cream-of- tartar, two different amounts of Rochcllc 
^alts and calcium acid phosphate were used, and each subjected to 
the same conditions. 

The difference in the retarding action of these residues is easily 
•seen from the following table (digestion carried on five hours) : — 



1 


CfsoH of Sail 


Weight «( 


Cram* 


Pff Cent 




lued. 


Pf«ci|)itkt& 


dicnted. 


digntcd. 


No. % 


o.o 


■J«i 


• *5S9 


loo.o 


Vo.i 


(kf iRochelle) 


.|«7» 


4f* 


6j !i 


No.} 


i.a (Rochdic) 


.Jjoo 


.JJOO 


31 


Ho. 4 


o.j:CaH. (P04)a) 


.Bmo 


..,«o 


aj.i 


No.s 


1.0 (C.H, (PO*>,J 


.BSsi 


...4« 


*7.5 



The superioriiy of cream'Of- tartar over calcium acid phosphate 

as the acid principle of a baking-|>owder Is shown very well in this 
last experiment : and. although it is claimed that the tatter form of 
powder furnishes the nccesbar)- phosphates for building up the 
bone-tissue of ihe body, yet ihis benefit is rather overbalanced by 
the Iwirm done by ihe retardation ol the digestive process. 

In some cases where it was desirable lo compare the effects of 
two baking-powders directly, or in cases where insoluble salts were 
•used, lime digestions were resorted to, in order to avoid loss in 
neutralizing -ind filtering. 

For these experiments 20 grams of coagulated albumen, and 200 
xubic centimetres of ailificjal gastric juice, were employed. 

The digestions were cariied on in a 40" C. water-bath, stirred 
welt, and observations made regarding the time of disappearance 
of the coagulated albumen in each digestion. 

In Ihe first series, three amounts of a phosphate baking-powder 
were used, and. as in previous experiments, a coniiol free from 
powder. 





lirtuiu of Pourd«r. 


Tint (lM>ur») to difm ■ 


No. 1 


0.0 


>i 


No. 3 


01 


JO 


No. 3 


1.0 


«» 


Ho. 4. 


1.5 


50 



Having obtained the dalum in a pre\'ious experiment that a 
phospatc ;>owdcr adulterated with alum had great retarding action 
on digestion, a comparison was made between a pure phosphate 
powder and one knnnTi la contain alum ; and, although the di- 
gestion was not carried on until all of the coagulated albumen had 
disappeared, yet it was carried tar enough to enable the observer to 
,.niake a good comparison. No. i contained no sail ; No, 3. ,5 of 

gram of pure phosphate powder; No. 3, I gram; No. 4. 1.5 
grams -. No. ;, .5 of a gram of impure phosphate powder ; No. 6, 
I gram; No. 7, 1.5 grams. 

The albumen in No. 1 was first to disappear, followed closely 
by No. 2. then a little later by No. 5 ; and so on, in every case the 
one containing the pure phosphate powder digesting before the 
one containing a similar amount of impure powder. 

Ammonium carbonate has been put down by some as inhibiting 

-digestion, but others claim that on baking it volatilizes and goes 

[off as ammonia gas, leaving a harmless residue; but, in fact, only 

"A small portion of the whole is driven of! in this way, for the 

ammonia forms a compound of ammonium tartrate immediately on 

heating, and this taller salt is not easily decomposed by heat. 

To discover the relative inhibitory action of this residue on di- 
gestion, a series was made, using comparative amounts of alumin- 
ium phosphate, Rochelle salts, and ammonium tartrate. No. 1 
contained no salt: No. 3, .5 of a gram of aluminium phosphate; 
No. 3, t gram : No. 4, .5 of a gram of Rochelle salts ; No. 5, 1 
tram : No. 6, .5 of a gram of ammonium tartrate ; No. 7. i 

No. 1 was digested tn about 45 hours, followed closely by No. 



6, and the remaining ones digested in the following order : Nob. 

4. 7. S- 2. 3. 

As far as could be seen from this series, there is very little dif- 
ference in the inhibitory powers of the Rochelle salts and the 
ammonium tartrate ; and the latter cannot be considered, therefore, 
to be more harmful than the residue of a pure baking-powder. 

As a summary of the facts brought out by this investigation, we 
find (1) that the residues of all baking-powders, no matter how 
pure may be their conMituenls, have a harmful effect on digestion. 
due, in all probability, primarily to the fact th.il the SAlts are acted 
upon by the hydrochloric acid of the gastric juice with the forma- 
tion of more soluble compounds, and. secondarily, that these salts 
may form organic compounds with albuminous bodies in the 
same manner as many of the metals do; (3) that calcium phosphate. 
on account of its great inhibitor)- action on digestion, must be re- 
garded as 3 poor agent for the manufacture of a baking-powder, 
while ammonium tartrate may be looked upon with more favor ; 
(3) that the presence of alum in a powder made with calcium 
phosphate greatly incieascs its retarding action; (4) that the least 
harmful baking-powder is one containing only the bicarbonate of 
soda and cream -of-tartar, and that the presence of any other 
chemical substance, however harmless it may be in itscU. tends 
only to increase the complexity of the residue and impair the ac- 
tivity of the gastric juice. R. Tayluk Wheeler. 

JetMiy City, N.J., Itacsf 



Resemblance of People. 

While in Chicago during the Republican convention of the 
summer of 1 888. it occurred to me to make an estimate of the num- 
ber of people that must be taken, in order that there may be in gen- 
eial two persons who look enough alike for the resemblance to be 
noticed at first glance, taking account only of the features, and not 
of characteristics of voice, motion, etc., which of course help us 
very much to distinguish persons. 

Posting myself upon a street-corner so as to face the moving 
crowds of people, and throwing myself into as passive a condition 
as possible. I gazed intently upon the passing faces. Out of 700 
persons tried, 29 brought to mind some acquaintaince. I esti- 
mated the number of available acquaintances at 5.000 at least, for 
among the number suggested some could scarcely he called ac- 
quaintances. This would indicate, that, among izo.ooo people, 
one will likely be found to rcscitiblc any one person enough to be 
noticed at a glance: or among r' 1 30,000, i.e.. about 400 persons, two 
will probably be found to resemble enough to be noticed at a glance. 
Of course, the result depends upon one's memory of laces and the 
ease with which faces are distinguished, and undoubtedly upon 
many other things. W. S. FRANKLIN, 

l.AwreRCT, Kjin., Dec aj. 
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A Remarkable Bowlder of Nephrite or Jade. 

The writer lately obtained in southern Oregon a bowlder ol 
jade, which is the largest erratic mass of the mmcral yet found on 
this continent. It was found among the auriferous gravel of % 
stream near a small mining hamlet by a gold prospector. Its 
color is of a mottled deep leek green, interspersctl with veins of 
light green and yellow. It is turtle-back in form, and weighs 47^ 
pounds avoirdupois. To the eye it is semi-translucent, splintery, 
and fibrous in its structure ; but that it is remarkably compact and 
homogeneous in character, is attested by a blow, when it produces 
a clear metallic ring tike bell-metal. The specific gravity of three 
smalt chips taken from different parts of the bowlder is 3.949, 3.01. 
3.04. the di^erence being probably due to the variance of magnetite 
in the pieces. The extremes correspond nearly with those given 
by Dr. Fischer {Nefihrit undjadeit. p. 54. Stuttgart, 1880I and by 
Clarke \Pr0cf4dhtgs of the Untied States National s\fuseum, p. 
116. 1 888). This occurrence of nephrite bowlders among the river- 
gravel of our Western coast streams, in connection with Mr. G. M. 
Dawson's {Science, xi. p. 186), tends to confirm the belief tliat it was 
found by Ihe native races of that coast in sufficient quantities from 
which to manufacture their various implements of jade. 

James Terry. 

N«w York, Dk. jo. 
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mOUSTRIAL NOTES. 
A New Electrical Teating-S«t. 

The great progress made m ihe applications of the electric cur- 
rent to the semce of man during the past few years has many 
times muliiplied ihc demand for accurate instrunients for elccirical 
measurement. This demand has been readily supplied by the va- 
rious makers of such instruments, who have kept pace with the 
<)fvelopment in the eleetrical field in all directions. One result of 
fhts increased demand has been a striving, on the part of the in- 
strument-makers, to combine in one portable set all the various 
devices needed by the working electrician in making the tests 
called for at every stage of hia work. The gieal economy in lime, 
trouble, and expense of such a compact testiiig-set will readily be 
seen by all whose duly it may be to make electrical measure- 
mcnts. 

A new testing-set of this kind has recently been brought out 
by the electrical supply house of E. S. Greeley & Co. of this city. 
It combines in one instrument a rheostat, bridge, galvanometer, 
double contact key. ami a dry batter>'of [ivechloride-of>silverceIls. 
The battery furnishes current enough to enable ordinary tests to Itc 
made up to a rcsisiaiiccofone megohm. The galvanometer-needle. 
which is of peculiar consiiuction, is extremely sensitive, and will, 
it is claimed, under ordinary circumstances, retain its sensitiveness 
many years. The pointer, which is made of aluminum, is long 
enough lo show a clear reading with the slightest movement of the 
needle. 

The apparatus may be placed for use in any position, regardless 
■of the points of the compass, owing to the peculiar construction of 
the galvanometer, which may be readily revolved to the left or 
right far zero without altering tht> connections. In the bridge 
there arc three coils on each side, with a resistance of ten, a him- 
■dred. and a thousand ohms respectively. There are four rows of 
resistance cods in the rheostat, with ten coils in each row, giving 
a range of measurement extending from xi^ of .in ohm lo t,l 1 1. coo 
-ohms. These instruments are all carefully adjusted in the labora- 
tory, out of rrach of disturbing elecuicai influences. 

The battery, though contained in the same case, is entirely dis- 
tinct from the testing-set. so that any other battery may be sub- 
stituted when more convenient for workshop or Iaborator>- use. It 



is provided with flexible selecting cords, so that any number ou 
cells, from one to the whole battery, may be readily connected 
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AN EI,ECTRICAL TESTING SET. 

with or disconnected from the instrument. The set is neat, com- 
pact, and light, weighing only twelve pounds and a half. 



Exchang;es. 

IFtvcafcbarKe to all, ilofBatiBractorycharacltr. 
Adilm*. N. n, C. H"djc», «- L.a(4ycilc I'lacc. Sew 
York.l 

Phrii-^^raiihi mil Sirimtrfipli" virwt of Abcri^irw* o' 
any cr-imiry. jmi fini; laniUcap««.cti;. .wanted in txthansc 
for mineiAtf inil fcniilt. — L. L~ Lcwit, Ccpeiibiutn, 
New Y«rk. 

DtnncD * 4lj^m*{ttfr Hitttrithfr Hamd-*tla* i\je\p- 

ilx, tM6.I fo» tficxtific l»o1t»— thow! puMUhed tn the 
Imternatii'Hitl Scirnfr^c Strift pTcfciied,— Jainci H. 
Stnlter, Schwcljuly, N.Y. 

A*iroiirimi(-al work^i and report* wanted in ex>cbaa|^ cr 
to buv Htpofti .il nbietvatiint tii\ che pUnel Nciiiuiio 
and it* iiielliie tfictuilv dslrcd. — Etlniiiiid J. Sben- 
daii. D.A.,>gs A'ttlphi :ji., Bn-aklyn, N.V. 

I mwld tilcc to CflrmiKiul witli any penoa tiaving 
TrrtMi's "Sltuclural and Syitemaiic Coriclinlozy *' to 
di*|iuae of. 1 with alio to oMaln Sl>le or U.S. R«pon* 
OB Ccolngy. riMf-hol»icr, anrl ApcSjr;r.|osy. I will tx- 
chanf c claj>»ifi«d ipccimeiw or p4y i:;i«h. Alio iranlcd a 
eoft* oC MacFarian-'* " (><Mlot;ttis' | ravchng Hand-Qwik 
AndGMloKicar lUllway Cmde." — IJ. K. W*iIUird, C«ira- 
lor of Umeifm. Albj^in Acadrmy. ATbii.n. \i'n. 

Mottia's ■■ ItntUh Butierflie*." Mnrrb'a " Nc»r* and 
ElCipi o( Britiih Bird*," liree** '■ Rini* cf F.Mrcp*" (all 
cnlotrd ptaie«), and olhct tiaiLinil hiiiory, ia exchaadc 
for Sliakcipcrianu ; cillicr buck*. p^mphleU. ci>Kriiviii». 
oT CUtiinip. — J. D, Oameli. Il.ia jjj. Sirutfurd, Canada. 

t bavc Aia^o-tit ^ii/ffld iWealhcfby}. and many 
otbcr •pniet of khclli Iii^'In the BDIed Kiivhkuaai^ L.ikc 
Ai;d vtciuity. »(»•• Utnn Wniern New Vnrk. and (n<uil> 
Ifita l)ic Marccllii* ibule at New Vnrk, which I would tx 

Elad 10 cTicbi-nn for •prtinirnt of ttirnliAt »alue o( any 
KaA. I Mould al«a like <•> <orr«ipuiKl with penont tnlci- 
««l«d !■ llie colkcooti, »ak. or ca^liaiwe at Indian t«lii:*.~ 
D. E. WilUrJ, AlbMin Audany. Albion, WU. 

Will ctirhailge "PriBced/o Review" for iS3), Huali 
Millcr't «.,rk»on jreoloKy arid other KieiitiJit: wurk*. fit 
hotk niimbett of " The Auk," ''Ameriun Naliiralnl." 
orother Miencilic peiiodicatt or boirka. Write.— J. M. 
Keck, Ch^tiliin. Ohio. 
" I wiih 10 ciLcli*i>iie 

-«Ulemaiid »auih«rn it . __ . .^ 

ftif tboM (Dniid in other I'xaliiic*. "— P. C. TniMUB, 
, Volga, Bmoktnta Co., Dakota, 



Lchnoiie Lrp>d»tltrm with pattiet tn tbt 
ih«rn jfalea. 1 will send western tpecle* 



ShclU And curioiitiv* lor marioe shells, curioillict 0( 
minvraliaddieu W. T. Lierch, No. 30S East Fou'th St., 
[>avenport, Iowa. 

I want to rorrcKpond and exchanze with a collecinraf 
l>eeile> in Tna* or Flrrida. — Wm. D, Riehardwn, 
P.O. Hok j»j. FreJerickiburu . Viijinia. 



If V<»^ hare a 
COLD or COUCH, 

artiic or lf>nfllns (o 

CONSUMPTION, 

SCOTT'S 

EMULSION 

ui-' A'i;ki: coi> i.ivek oh. 

AND nTrornosriiETES 

ZS MXJXVKl fJVIKSl K'OJEl. XTT. 

Tlil8[>rn.tinrni|r.n mntnlna tho etlmuln- 
Unjc |>ni|>' ritvs of t)>« Uttpoph'i^phUr^ 
mid fliin ^iirirrglnn Cwfl l.ifrr Oil. Tii'mI 
tiy |llly^lolaLl■l nl! llio wurld iivrr. tt lioa 
piil/iluMm tf mItK- ThrnB llmoa im cfftra- 
cioua lis irlftln C'^l Llwr Oil. A pvit—l 
F.iniilploii, tiittrrttmii nllotboro mnd". For 
nil luTttiaitn'iiJilliiff Dianuci, HrvnehiHu, 

Scrofula, ami as a Flesh Producer 

iLrmisiioihiuK Ilko tCOTTS IMULSION. 
Ul8W>ld by uU Dru(|lata. Lot uu niia liy 
]<r<'Iuiie«tpUuialloiitirli»puiI<!Ut oulreAty 
tndurc Tofx to itccopi n suboULitie. 



A New Mettiod of Treating Disease. 

HOSPITAL RBMEDIBS. 

Whol are ihcy ? There is it new ttepftrture in 
the treatment of ilLseau. It coiisi»tx in the 
colteclion of the spccilics used by noted t>pccial> 
Ul^ o( Euiopc 3n^ Ameiica, and biiiiging ihetn 
\rilhin ihc rc^icli ni ill. For ini^iancr, the Ireat- 
nicnt pursued by special phytiuimvi who irejtt 
indigesiioii, stomnch and liver trouble* only, 
waioblained and ;)re)iared. The ifeatmenE of 
older physiciars celebrated for curing caiairh 
was piocurcd, and sa on lilt ih&te incmiipAialjle 
cures now include tliiiea»e of ihe lungs, kidney*, 
fetnalo weakne&&. theumaiism and nervous de- 
Ijiliiy. 

This new method of "one remedy for one 
diM-asc" mu'il appeal lo the coniiiion «etise of 
all tiuflerets, many of nhom have experienced 
Ihc ill effects, ami IhornuRbly n;alize Ihe ab- 
surdity of the claims o( Patent Medicines whicli 
are guaianlwd to cure every dl out of a single 
bottle, and the ute of which, u statistics prove, 
Atis luinfJ mart sU'mathi than alcohol. A cir- 
cular describing \\\t*^ new remedies is sent free 
nil receipt of itntnp to pay postage by Hospital 
Ucn^cily Cumpaiiy, Toronto, Canada, sole pro- 
jnielor*. 



MINEML8. 



^Srmiot' Manuftcliireni) Sold ac 
V ■■ * '.(ij, J- LD¥fe«i Prie« 

IFcr r ..i*t J By Weight. 

Moil rarird.ii.. i.ptit o( fine caoinei >peei« 

mrut in tJ. S. V-lmie .t'l'jiurjna iD<;ludc fiM Kluorile, 
Cak'te, name, SpcLular lion, <tc., (roiB F.nifUiid : B«r- 
ItanUile. Plicnacilo. rictdviiita, HrocbanUla, V»nailinil«, 
(.'npwr Pteudomorplis after Amrile, etc., from L'. $. 
S«M for coMplete calaiozue free. 

CEO, U ENCL15H « CO , Dea)cn in Mincnli. 
i}ia Chei.Iatii St., Philadctphia, Pa. 
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CALENDAR OK SOCIETIES. 

Biol<^ical Society, Washin^oo. 

Dec. 38. — A. F. A. King. On ihc Flight ol 
Young Birds ; M. n. Waitc. On the Method 
by which the Seetis arc projected in Pilea 
pumila : C. Hart Mcrriain, A New Red- 
backed Mouse tEvotomys) from Colorailo; 
Theodore Holm. Generic Characters o( Gra- 
mine £ and Cypcracex. taken from the Struc- 
ture o( the Leaves. 

Natural Science Associatioa, Staten 
Island. 

Dec. 12, — Charles W. Leng. The Cara- 

bidae of Staten Island: The Lebiiniand Allied 
Forms. The corresponding secretary read by 
title a paper by Mr. William T. Davis, upon 
the homestead graves ol the island, which 
wilt l>c issued as a special number of the 
Proceedings. Mr. Jos. Thompson showed 
Ctcropia cocoons which had been eaten by 
field-mice. Mr. Arthur Hollick showed 
specimens ol wheat in which the grains had 
all sprouted white in the ear. The speci- 
mens were from stacks in a field on the Van- 
dcrbilt farm at New Dorp. The grain in all 
the slacks was in the same condition, due to 
the phenomenal wet season. 



Mineral Lands. 



MANGANESE DEPOSITS. —A rich de- 

rof Manganese is (or sale. Apply to H. 
care ot Scit/ue, 47 Lafayette Place, New 
York. 



GOLD- REARING QUARTZ VEINS.— 
Any one wishing to engage in gold mining will 
learn of a newly discovetcd vein by applying to 
U N., care o( Science, 47 Lnfsycttc I'lacc. New 
York. 



RED SLATE. — A valuable deposit of red 
slate (or sale. A]>ply 10 H. N.. c«re of Stiente, 
47 Lafayette Place, New York. 



RUPTURE 

cured in ilipulated rinic. 

NO DELAY FROM WORK. NO OPERATION. 

Ckllnr (end sUuBip (or orcubu and lererenoe of iboM 
cured. Wt have on tund cvef 300 ityle* of itumcb, fran 
%\ up, U)d Mitp«ntortcf at sll kln>l<>. (>rdcn filled bv 
nuilut ttxctrc** to anvpvlol xhe llnii^d Staiet. 

C. A, M. KVkNHAM, M.l).. 

xfi CliotoD Place, New Ymi:. 



CATAKKH. 

Caiarrbal D«afn«»»~lla)' Fever, 

A MSW IfOMI niKATMDtT. 

SufTerrrs are not generally aware that theu; 
diseases are (.■oiiiagiou*, orihAtiticy aie due to 
the piCMiice of living; patasil^s in the lining 
mcmorane of rbe no<e and eustachian ittbrs. 
MicroM:o|>ii: research, however, has proved this 
to be ■ fad. and (he reiuli of this diwrovery is 
tlut a Kiniple lemedy ha!> been tutmulntri) where* 
by calarrh. caiarrhal deafne^ and hay fever are 
permanently cured in from one to thice tiniple 
applicfltion« made at hone by the patient once 
in two Meekx. 

N B. — Thi<. treatment i» not a 5nnff or an 
ointment ; both have been discarded by repu* 
table pliy-icians a^ injutintii. A pamphlet ex* 
plaining this mw treatment is sent free on 
receipt of stamp to pay poilacc. by A. H. Dix- 
on i Son. 337 and 339 \Vcst King Street. 
Toronto, Canada. — Ckriitian Adt-acatt. 



Sufferers from Calanhal troiiblcs Uiould care- 
fully read the above. 



k Useful and Handsome Present. 

Prices Reduced for the Holidays, 

Warr&Dt«d x\ karat gotd aud to gtve iieriiwl Aatta- 
fauiloa —In pronounced bjr bunilr«ds at ploaaoil citn- 
lomon (o tM ihs b^-M fountain pan In ifao nutrkvi 
bfcaoiw It ts always r«a<tr. Wrli«B fr««lT and 
never g«tii out »t or(l«r. 

Scniby mill prepaid for $1,50. •i.OO, and ftl.se 
each, according to aiie aelectetl. 

Iliea* ar« apsdjtl pricm tor tlin Lnlldajra, aad tbU 
oRnr atMold be Availed <A by a]] wbo wrtie. 

JOHN S. HULIN, 

M'i*jf Stationer, Ht^aiii Printer, 

and Dralcr in \i*tXt\ Office Specialties, and 
Labor Saving Devicei for Accounlanti. 

No. 30» BROADWAY, New York. 

Weddinx luvltatlooa and vUlitn* cftrda en* 
Braved to order.— Tbe very beat quality ot work 
guarauteed. 

Ttte l^vrgM', Uaadeomeet, aud Moat ComplftM 
At>.i>uiit-H<iiibi Hauutauuiry aud PrluUns BetabtlAli- 
moDi fur Fine rVimmervlal Worli In New Tork City, 



Readers of Science 

Corresponding or viuting vjttlt Adxitr- 
Users, will confer a great favor bymentioH- 

iHg this paper. 
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FOR 
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and advertising 

purposes ^^ 



BRANCH •AT 725 C^^5Triur-5Ti 







IniPdi'lil Idhdiihc 



To CHEMISTS, 

MANUFACTURERS 

and ENGINEERS. 
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CHEMICAL TECHNOLOGY ; or, 



CHKMISTRY IN ITS AE'PLI- 
CATION TO ARTS AND MAN 
UFACTURKS. Kdiied by 

Charles Edward Groves, F.R.C., 
and William Thorp, B.Sc. 



,< 



VOL. I. NOW HK.IDV. 



FUEL AND ITS APPLICATIONS, 



i 



By E J. Mills, D Sc, F.R.S., and 
F. J. Rowan. C.E., assisted by 
others, including Mr. Y. V. Dewey, 
of the Smithsonian Institute, Wasli 
ington, D.C 

7 Plates and 607 other illustrationx. 
Royal octavo pages .xx -f 803. Half- 

Morocco, ♦9. Clothy $7*SO- 

MAILED POSTrAID ON RECEIPT 

OP PRICE. 



1^ 

1 
I 



N. D.C. Hodges, 47 Lafayette Place, 



NEW YORK. 



LI FE-LO R E: 

A MHTHIT MAIAZIIE BF POrOLAB ItllMY. 

'Th»BiAircUUantr ta l.l¥'K—L\Jt tfi Q.U itt/urmt, 
pJamt ana unimnt, /ram thr ■* IrnrrMi " li> Ihi^ "hiak~ 
fml,''rfttnl nnd rj-fiocf. The engraviitsft and Imttrr^, 
prtm <ir« beauti/uUn prodnctd. 



W. 



rrauaBio rt 
HAWER, at Eiaea Hall. Eucx Street,^ 

Strand. Londoa. W.C. 
Poet-tree for twelve oKwUift (or f l.SS, prepaid. 



NOTICKS OF TUB PRKfiN.. 

" AUracUve lu form. beautltuU; tirloied, aad vl^' 
(irDunly written.''— Dr^pnfcA. 

■*TV'e expect It will brixune one of our mogt tiii> 
portaiit inagaalaeflL"— /fuii/a^r (^*trier. 

" We predict a career for Life-Lore wortby of Its 
nifti alau and tlie abllltr It dleplara."— Oi(U«a, 

"Itlatiaitdsoiuelj priated; tbeeDcntvlnca are well 
executed, and the rontter la excel leu t."—^((iiulnnf. 

" A fUDdel of wbal a popular MdaallOc raataaloe 
atiould be . . . glvee flrcoa of vlRor and atarlac 
power."— /,ir«r<ir^ (Forfd. 

"Eiceedlogljr well got ap. Tbe lenerpreaa aod 
lUuatrallona are lu itte t>e«t atjle ol urtnler'a mid 
wwid nograTttr'aarL"— Aotifon Ouanlian. 

"Beare evidence ttaat li meoDs to be sound, as tUfi 
□nituumiieruDdoabtedlrU. . . WewiabttdacoD- 
KloDttoUB venture euccese,"— Atuaar, Eirhange A 
ifrirf. 

'■A (lr>cldedadra<it.-«upon tba too often unacteo- 
tiflc popular jouranU of lie claaa. . . We have 
noUUnc Dot pralae for Uila cooaeleDtloDs atletnpi." 
—Staffordthire Adr*rti»er, 

"LUe-Lore la the frlUdtoua title of a new monlbly 
HieC'ulne of Datural hlatorTWlilubfMetaaadinlratilr 
caluuIntMl to nil up a ipip In our anrlal ltl«raiDr«, 
. . . . Bepleie wiib InielllKlble loelrvctloiL"— 
ytwcastU DaUt Jovmal. 

■*Tbft Oral vcMume. wtik'U ta before oa. oootaliu 
exiJolleQt papers and Uluatratloua.'' — Orapkte. 

"Whllat (arecltpHiug itauue Rnglleli rival In the 
matter of beaotrof type, llluavatloia, auu pAuer, and 
popularity of treattoeot. It U markod ediwrUllr by 
aa tmosoaUjBtroof fflp."— ifa|rMcol«r Chrontctt, 



Readers of Science fl 

CcrrtspottJin^ mth or vititing AdwrtisertJ^ 
uiiU confer a great fav«r ijr tmntiamng this paper. 
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SCIENCE CLUBBING RATES. 



10^ DISCOUNT. 

Ws will allow the .-ilmr* dlircffkinl lo any 
wbscriher in .Ktirm-f who will teiid ui^ an 
fliilw (n« pninilu-ait rxctcvlini; Ric. ounl 
Ins **c'* » '<* f"" [)*ic«. 



Agttcaliuml Sdtnee... <.....•.>... , ,. 

A(n«rKin AiciicutiLtrlu — -.._. 
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American Garden 
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Br»in 

Bijjl-ltip {wr-fcM 
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CoHnoooliun, Tba 

Criik 

Eclectic Mnnnne , 

Edint)un;h Keview 
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El : RiMtncal EaiiinMr 

1 1 . * Mining Jauraal 

Eni;j-.<n l.ii>ir:i<cd MAgaiinc 

Piwnt and Slream 

Forum. T K« 

GatdeD ami l-'orett 

Hajiicr't Bacar 

Harp*''* Manrine. 

HnrpeT'i W*^rtily 

Harper 't Vinir.r Pcf)i>l«, 

IIUiMr^ncd Laodou N«w«iAan«r. rcptint). 

ladcpendcnl. Ihe . 

Iron Ah (itccUy; 

iouni^ruf Hliilolosy (En|.j 
uAgit , 
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We 

Lippinooit** MwniM 

LiticU'i Liviaf Ac*>. .•■...... 

Lontlan QuarteHf 

MacmtlUn*!) Majruiac 

MMaiinc uf Amnit:itn lliuory..!.. 

Meeical and Siir^iral Jaunul 
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Miirrucopc, The , 

Nalofe , 

Notth Annican Review 

OutiAK 

Overland Muntlilv 
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Pnctilwfiet 
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Pwk , 

Pticlc(G«mixn} , 

Quarlerljr Rwmw (LaMion). 
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Si. Nicholas , 

Sdeniiric Atncncan 

Supn|<ni«ni 

Arfhiicciukd Duiltkn' cdiiion 

ScTibnci's Mafaiint .•. 

Tnai Siliiags 

TratnMl NuPM 
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J. GRUNOW, 

BRI Sixth Avi'nur, New York. 
Euablnhcil iSjs. 
MA:«Ra or 

Micro&iujpe Stands, 
0(1 Immersion Object- 
ives and Abba Con- 
densers for Bacteria 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 



A TEMPORARY BINDER 

lot Sneme Is how ready, and will be multd 
postpaid on receipt of pricr. 

Half Morncco - ts «m». 

f{V>|2gg|j^^^h This tiindcr it ttroog , ilurahle and 
cieitant. ha* (lit tidc-iiile. and allnui^ 
the opening of ihe paiie* pcKccily 
flnt Any ni>tn1><r can he lakcn '>iii 
Of r«pl3<«'J wirhoul diituibisK the 
ullicrs. and Ibe p»p«n ai« nut aiiiti- 
latcd fnr Mili*eitupni (wmiannii hind 
inx. Filed in ini* hinder, S^ftnet i* 
alwar* convenieni Icr refefenee. 

j-pfp N. a C. HODGES, 



Wm 



DO YOU INTEND TO BUILD? 

V« offftr Kti Atlati tt Senalble L01V ('o»i 
IIOIIB«*. a pMlfOllQ ilzu tuub«#, COOtOlOlOR 
■■•iidBome llliislraCloiiot floor pioiiv, kcd full 
dotci'iptloiw fit mis pcipulu- i]^«l«u, Aiid flttr-rour 
Olbera, rangliis La Lioai fmrn fSDO u (7.300. Ttilo 
tipw;lmea duolun bi tvr a coiui|o wtib svvein rooms, 
mid >»i0tlDgll,IOO Im)inl>iaral>«'Auiy «Dd '.*:)iiifort. 
biu two IftT^e porcbsf , auJ U ft poi>ulnr auU |irfti:U- 
oal worklDCdcfelKQ, Uailug t>»«u biitlteovcr*! iIidm 
lor lt« rstlmftled ooat. 

Nomatlerwliat atfI*iot aliuUM yan majr Intend bo 
buUd.U will pa}- you tubavo ttalM toat. 

Wp will Hol Ihl8 Atliw. pMlpald. oa re<;«lpT of 
priioo, H— >•. D C. UodgM, 47 Lnf&yfttta ri«c», H«w 
York. 



VVan^s. 



Readers of Science 

Corresponding tvith or viiiting AdvtT' 
titers wtV confer a great favor by mention 
iug the paper. 



Any ptrt^n tttiimg -i ^lilion Jar «uf 1V4 it it f ■<•//• 
Af*i^]f his tfiftti^'- •tittiHifttt'i. ar amy ^rti'M tttkiy( 
t^mt t>n4 to jiU ,t fnitititm e/ thii cJkuraelf^ V rV fA*l 
ef a tf^rhrr- a/ irit»ff^ttifmiit. dw4kti^limait,9r n-k*l 
not. ttay Attrv M* ' U'tmt' imnrtrit im^tr tki* krait 
r«KR f>r rinT. if if tailijifi ihr fuMiiktr v/ the imit- 
ahlt (k^ractrr of kit ^f/ti-atiiim. Amy f*rsm ittking 
itt/«rui»tiim <•« »my itimlijit ^tititifm. Ihf 4nldrfn 0/ 
Amy *citmtifir mttm, ar TpJkoc^tn im amy nmy uu tkii e*i- 
t>m» /*r A ^HT^te .-.•rtv^itt/ tvt'tA tikt maturt 0/ fkt 
fiitffr. ii <,tr-{ia!ty inftttJ t" ^i' /*. 

ST.\TISTICS OF LEPROSY I.V THE 
UNITED STATES. — 1.1 view of ihc 
gcnerftl iniptession that lepnity is spreading in 
ihis country, it i\ ilet^irjlilc. in the imcrest of 
Ihe public health, 10 obtain accurate iaforniA- 
tion on Oit* poin!. The unilcr^iijned i« engaged 
in collecting <iiati>iic» of all ca«cs of Iepi<KV in 
Ihe Uiiiied Stales, ami he wi.ulcl avk memberi 
of the pTofe^Mon to aid in thit wortt by sending 
ft repoit of any casenrcatc^ under their observa- 
tion, or coming within their knowledge. I'IcAse 
give location, age. wx and nationnlily of the 
patient, and the fotm of the discas-. -- tuber- 
cular 01 ai).V!i.[b«tic : a[-oanv fait* Iwntitig upon 
the (^notion of contagion and heredity. Address 
Ur. Prince A, Mnirow, 60 Wed 4olh Sited, 
New York. 



WANTED. — The addresses of roikcra of 
small Dynamns suitable for a college 
laboiatory. .\ddTcis. T. S., Box 71, Gombier, 
Ohio. 



A YOUNG MAN. UBtc(]tiifnted in this city. 
desires to get the addte^t of n teacher in 
mechanical and aTchiteciuriil drawing. K. 
PaulMii, iS; 8th St., South Urooltlyn. 



MATHEMATICS AND MODERN LAN- 
OUAGES. — Wanted, a teacher to 
teach Mathematics and .Modern Languages. 
Place niu^l I'e titled before Jan. il, — C.-irl A, Jlar- 
strom, Vineland Preparaionr Schosl, Peek^ill, 
NY. 



I WILL ASSIST in photographic or optical 
Jal'oratory in retoin foreKpcrienceaini con- 
venicnce nf ptrfetiing original appliances. Ad- 
dress E. C. Owcfi, caieuf Gibson & Simpson, 
9l Adelaide Street Eatl. Toronto, Canada. 



AN ANALYTICAL CITEMIST is open to 
an engagement in mining, metauurgy, 
catico.prinling, and biraching, or as research 
chrmiit in alkali manufacinre. Addreis 
"Alkali," care of SriK-SCK. 

CHEMIST. —A yonne man of twcniy- 
three. lately a ipeclalMudent of chetnisiry 
in ihe Scientific Deparimeol of Rutgers Col- 
lege, desired a position as a*»i*tant m *onie 
chemical works. Address, B. G. D., ^26 Cherry 
.'^t., Elizalwlh, N.J. 

^"'EAC^ING.— A young man desires a ppii- 
tidii to tescli Ihe Nalaral Sciences, Hotany 
in paniciil)4', iu a High or Normal School or 
In'ktitute. Can al'su leach lirsl Latin and Ger- 
man, Beit of references given. Address *' E," 
care of Science. 



A GRADUATE OF THE JOHNS HOP- 
KINS UNIVERSITY desiT«& a iJUMtion as 
teauher of phy%ica1 *C!cncc. Specialty, chem- 
i*try, for which he refers to Prof. Retain by 
permission. Addieis H, H. H-, care r>f Sn'eiifr. 

11 f ANTED, — To curre^pond with concholo- 
VV (;islB in America, esfwcially in CsHloriiia, 
with a view to f Kchaiige. Many British land, 
fresh water, and marine duplicates ; some for- 
eign. Address Mrs. PALLOON. I^ng Ashlon 
Vicarage. Biistol. England. 



TEACHER OP NATURAL SCIENCE.— 
A young lady desires a position a* a 
tefclurr of Na*urAl Sciences. c«peciaJty Chem- 
ittiy and Phytic;. One year's experience. Testi- 
monials given. Addreas Mis9 J. S.. No. 31, N. 
Hano\-er St . Cnrliilc, Pa. 

COLLEGE ALU.MNI AND PHYSI- 
CIANS. — The American Academy of 
Mcdtcitio is endeavoring to make n« complete a 
list as poi^sible of Ihe Alumni of Literary Col- 
lege*, in the United States and Canada, who 
have received the degree of ^LD. All r-'cipi- 
eiitii of tiotli degrees, Iitcraiy and mcdic-ii, are 
requested lo for^t^anl their names at once to Dr. 
R. r. Dunglisiin. Secretary. 814 N. i6th Street, 
PbiUdcIphia, Pa 



A YOUNG MAN can hare lucrative engage- 
ment, not only a fixed salary, but accord- 
ing lo his work accompH>hed in travelling for 
Science. A personal interview invited. 
N, D. C. HODGES. 

47 I^fayeltc Place, New York. 



A YOUNG SCOTCHMAN desires an ap. 
pointment in America. Three years in 
Kngliih (lavemment Office, Gnoil references. 
Addresi "Jack" care J. Lawson iS Coy, 17 
I'rinceji .St., Abeidecn, Scniland. 



PHYSIOLOGY AND HYGIENE. — A 
Fellow of the Mass. Med. Society, Mem- 
her of the SulTolk District Medical Society, and 
former Assistant Editor of The Annaih of 
Gynjecology, desire* a position as Instructor in 
Phyiiology and Hygiene. Address *' N, '* 47 
Ufayeitc Place, N.Y. City. 

MECHANICIAN.— An optician and maker 
of instruments of precision of experience 
would be gtad of a po^-tioti where hik skill 
would t>c valued in connection vilh some higher 
educational institution. .Vidrets G. J , care of 
Science, 47 Lafayette Place. New York. 

SCIENCE-TE.\CHING. — A *peciaUst in 
Kicnce-teaching. phyiics, chemistry, and 
physiography desires an engagement, prelembly 
in a high or a normal school. Is well known as 
an author of several jiopular lext-books. Ad- 
dress X.. care of SCIENCE. 
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After-Holiday Sales. 



T. w. o.i>ain<^ «rroie 170 word* In <m» Beginning Monday. Jan 6, 1890, we shall 
■ingi- minui.' on .ii^ 1 AUiuK APM. ibe |,jj^g q^ ^\^ exteniivc assortmerits In the sev- 

Chnrnplon IH«rhlMP of (lie Uarlil. , . r p-,, u . . tu i 

eral departments ol Silks, Velvets, Woolens. 
LaceSi and Linens, at prices carefully revised 
during the annual Slock-takinfc. 




100,000 

Daily 

Users. 




JAMES McCREERY & CO. 

BROADWAY AND ELEVENTH STREET, 

M-:W YORK. 



G. A. MrRrlrte ivrofc taOwordit In m mlnt[l^ 
■nliiDl*. BUfttfitlilrtt, than Id •>arb • ■a«' 
pntviBg lh« fMlslly of many of llt« atala* 
m«BlB of uur rompBllliir>. 

For riill »i>i! c'irtpciirciwiiilutB'wi" t#"t, ulilttx 

THE AMERICAN WRITING MACHINE CO.. 

BARTFORD. C01«3«. 

•RANCH OFriCE8:-237 Broadway, N. V.: 
14 W. 4th str««i. Cincinnati, O. ; I0D3 A^c^ 
•ir««t. Phii«d*ipnia. 



Physical Apparatus. 

Electrical Apparatus. 

Chemical Apparatus. 

For Schools and Colleges. 
Write lor tsiiniaifs. 

JAMI^S W. OLEKN & CO., 

i>a« Cbcttnut St.. Phtlft^alpbU. 
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1]. Wiinderlich&Co 

868 BROADWAY, 

NEW \ORK. 

Invilc special alteniton to their latest 
importations of Modern Etchings, En- 
gravings, Bron-n's Carbon Photographs 
and Waiercolor Paintings, also to their 
large collection of Rare English Mezzo- 
tints, Fancy Subjects by Bartolozii, 
old Line Engravings, and Original 
Works by Rcmbraadc. Durer, and other 
old masters. 



IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

Mho Liwe and EUilric Light Afpamtus, and 

mschaDical, plain, and 5n< colored vieiot. 

J. B. COLT A CO., MuufMtursrt, 

Na 16 BeEkMAN Stbeet, Nkw Vosk. 



I 



THE HIGHEST AWARD OF A GOLD MEDAL 
at the PARIS EXPOSITION was Kecunnl by the 

REMINGTON 

STANDARD TYPEWRITER 

which has lieeii for KIKTKEN YEARS THE STANDAKD, 

and Embraces the Latest and Highest Achievements of Inventive Skill. 

WYCKOFF, SEAMANS & BENEDICT, 327 BROADWAY, NEW YORK. 





B. A H. T. ANTHONY ft CO. 
S«i BraadAay. N.Y, 

Marnilactu'eTi. piiiJ Inn't-'lec '^'1 

. PHOTOGRAPHIC mSTRUMENTS 
^ A 4.\ppJlT»^li^ .iiid Su|iplici ■.■! vtKiy 

^» ^Mdtn.riptiun. Sole )rTuiirjcl'jn ul 
I^^Hlhc l';il«rii ])eic(iive. i Mry N'or- 



Send lot Calaluvut'ot call «niJ es>»iDC CS^MoM 



Anuirui Oiiifiti in tfrwi v»ficty. (row ti>,oo upward. 
Send fm Calaluyu« ot call and esBmioc t: 
than 4a fejin eiublubeil in lh[& tin* of buM[i«M, 







Pal^BlPwIlt ru. Snirt 






1^'= 



I...4 [.f it.iiMMt»licJ lull I'ur 
B«buJi( (Ml Iv aack ni».lti1 
ann ■ Mlnaa Mm* Cm C, 
iliHiui h lUallBOliBa and Plna 

C:.iL-... ftc 

Kepalr* Evarytriins. 

Ill inlliaa Lu b>%i.^hl t i'\ «( 

ln<li«i»n nwrlvni la •'•'■• ni 
p>*IU.. RMUDkH Ih.i^fffe 

'.'-.It acnviNK UIW"* f ii%< 
tilw liM«aabclB*ntHJ>Irb) li* 

RUSSIA CEMINT CO. 

OUJfCf>TI:«, UA^SS. 



GheatAhesiwh 



CHANCE FOR ALL 

'To Enjoy n Cup o* Perfect 
T«n A TRIAL ORDER ' -'H 

[■ .iin.l* or FlMi Te*. MttMr (.iuliin|[. J>- 
[.^ii. I mHiiai, Ouii|K>«iU.'r. Vuwiiit Kf' 
>'i. Uind KE«li<iK^Rnahr«a(orfi4>B 
Hijii <.*Kot>. Mft(l>r BMll Ml ncdlil cf 
•I.W. BanartlouUraadtlaUwIuiklnil 
OtTiMmttwuiL QrMlMtla4iio««i>cM 
»i«r«n(i*dt« («l ordfra rur tpur f^k^ 

t.i.<MM.c.> TUSO&BaT JtSaUCAH TS4CQ. 

r o. Uu« wi. nudsiTMarst.. y^Totk. 




PATENTS. 



.allot 



WALKER PRIZES IN NATURAL HISTORY 

The Iluilnn Solimv of Njinnl Hi'tnry nffprvafirii 
jtnif at (mm t*(. 10 li'Xi. sfiij « iccorid pnt- < ( ♦s'.i, (or 
ihc l)c»i memoir, in Engit^. 00 on« o( ine (ollowmu tub- 

{'c<[i: I, Uii liic Adatttivc Kc»cinbIaiKc\ ol P'aiitt lu 
liKEieiil Natuul OTtlets. a. On ;)» Ptiitnacs, Involved 
ill iht f mdtttiiDn of Soil. Mt'Hiniri muM be hnndril ifi 
lll« Seeteury hefnrc April nth, tS^a Print will not b« 
nwanted unlcM ih< tF»i^rs >rc 'Iccrucd of »d«qu>tc merit. 
For further particubn a|)iily lo 

I. WALTf.R FtWKES.SecTBlafy. 
BmluH. Muk., [Joe. iJib, i£8> 



Tb« f r9at«r ivan u( my (eait may lie paM wn 1 
«lu:« of U. t*. applicattooa iindvriAkBQ b«tore Mar _ 
iB', imo A BODiew&at eimi'ar arraoioniaat mayM ' 
BiMlft Willi rrganl tu Kurvliiu l'atVUt«, lor wtxicb 1 
barn :al«lr \tupio-toA my fAv-UllleN. W)L B. BAB- 
CUCK, AltorD4'y ft'-Lnv nu-t Aolb-ltui' o( PaMotJ, US 
SeveoibSt.. WubloKioD. D.C. V.O. Box tn. fVr- 
mcrly Attiilnnt Krimintr in US. ft/eal Ofice. 
Thtrftrn ifeari' practict. 



Old and Rare Books. 



One Thousand Dollar Prize ! 

THE AMBKICAN SBCl'LAR UNION (,n«raprlu 
ol ONB THOUSAND DOtl^ftii X-yc tbe beat saaay. 
UvaUaa. or manaal. to aU t«bcti«ra la i>ar TuUtc 
Scboolala laalruotlDgtfIitldr«o lu Ui« jiurMt ptiu- 
clploa of moralhy witliout Inculoattoit rf<li(touit doc- 
irlnea. Fur psrilnuliuv Mpply Ui R. K. WKSTfiKOOE, 



PniLiDtLrau. Not. 



IWT Oxford 61. 



Readers of Science 

CerrtipeHiiiHg xnith or lititing AdvttHteri 
will con/fr a grffit fawr hy mtHlioming thtpaptr. 



Catalogue }4o. 39 nculy ready. AVlUconlaio 
many scarce worics periatoing to Katnial His- 
tory, Americana, oui ot [irint books, a« a whole. 
intetmting. 

A- S. CLARK. 

34 Park Row, New York City. 



Otn ROOKS. CataWur No. t Nuw Ready. Pa 
I. Amkricana. Part 11. N*TTaAt. Htirgay. 
S. H. ClIADBOURNE. 

Okt Boo)(> Bud Mandan. 

S7 W>rr«D St.. Koxbury, Ha 



BACK NUMBERS and complete i«» ot leadiu Ui, 
Mia». £«/» /ow. AM. MAG. EXCHANGi 



R^ittt law. 
Schoharie, N.V. 
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AN IMPROVED STEAM-DRIVEN FAN. 

The accompan^'ing illustration s)iows a new design of fan 
'driven direct by a vertical steam engine, making 3 compact and 
direct-acting piece of machiner)'. There is no question but that 
the direct attached engine aHords far superior ad\'aii(ages in tan 
propulsion, there being no slipping or wearing of belts, the rale of 
speed being easily increased or diminished as occasion requires. 
perfect conlrol of the fan as to starting and stopping instantly he- 



The engine shown is for either high or low pressure steam, and 
runs with vcr)' liitic friction, as it has balanced valves. It is made 
in sizes ranging from two lo fifty horse-power where high-pressure 
sieam is used. 

Uy reference lo the engraving, it will be noted that while doing 
its work, the engine acts as a brace to the blower, the base of 
which is made of the best angle steel. The amount of bearing 
surface also deserves comment, being one of the engine's strong 
points, considering its compact build. In a one- hundred- inch fan 



fe/. 
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STEAM DRIVEN FAN. 



ing secured. Where economy of space is an object this combina- 
tion possesses great advantages, as but little more room than that 
taken up by the fan itself is required, which is less than that use<l 
with a pulley and belt. In some makes of fans with direct attached 
engines the engine has been attached so as to leave no space be- 
tween it and the blower, but where perfectly noiseless action is iin- 
■rative, some space should be lefL And when ihe fan is required 
ar continuous use, the latter is the more satisfactor)- plan. 



the shaft is three inches and a quarter in diameter, and the bear- 
ings arc fifteen inches and three-quarters long. 

There can hardly be a doubt that the great variety of uses to 
which blowers may be readily adapted was never realized in the 
caitier periods of their manufacture; but when one reviews the 
subsianiial growth each year in this one branch of the manufact- 
uring business alone, it is no marvel that neither pains nor expense 
are spared to produce patterns which in design, durability, and 
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consttuctton are abreast of ihe limes, and fully satisfy the rapidly 
incrcasing demand for them. 

In Order lo be a complete success, a direct driven (an should 
possess high speed, abiliiy to nin coniinuously. and oft-times in the 
midst of considerable dust, without the engineer's atternion at .my 
regular time. These qualities seem to be fully secured in the fan 
showD. which is made by the Buffalo Forge Company of Buffalo. 

N.y. 

CLARK UNIVKRSITY.' 

We are here to mark in a simple way. as befits its dignity, a 
rare event, which we hope and pray may prove not only the most 
important tn the history of this favored city, hut of forever grow- 
ing significance for our state and nation, for culture and humanity. 
Located, with great forethought, in a city whose culture ensures 
thai enliglited public sentiment so needful in maintaining the high- 
est possible academic standards : in a city whose wealth and good 
will, we trust, are as fair a promise as can anywhere he given or 

I asked of that perpetual increase of revenue now required by the 

' rapid progress of science : in a city central among the best colleges 
of the East, whose work we wish not only lo supplement but to 
stimulate, whose higher interests we hope to servr, and whose 
good will an<l active co-operaiion we invite ; governed by trustees 
of eminence in the nation as well as in the state, who ask no sec- 
tarian and no political questions of their appointees, whose intlu- 
ence without and whose counsels within are of incstunabte and 
welt appreciated value ; consecrating ouriW'lves to the toil of science 
at an hour so peculiarly critical and so opportune in the university 
development of the country. — I must believe thai not only every 
intelligent inhabitant of Worcester, but every unbiased friend of 
higher education everywhere, will wish to add to our already un- 
expectedly large endowment of public and private good will at 

[home and abroad, his and her hearty, ungrudging, and reiterated 

[iGod- speed. 

Just because, instead of the easy and wasteful task of repealing 
what is already well done about us, we strive to take the inevitable 
next step, and to be the ftrst, if wc can. upon the higher plane ; 
because we must study not only lo utilize .ilL available experience 
wherever wc can, but to he wisely bold in innovations wherever we 
must ; because there will be indifference and misconception from 
friends who do not see all the importance of our work at first ; be- 
cause there arc difTicuIties inherent in the very nature of that work 
itself as great as the work is needed, — we must go slowly and 
surely, establishing but few departments at first, and when they 
are made the best possible, adding new and most related ones as 
fast as wc can find the men and money to support them. We 

I must prolong the formative period of foundation, and must each 
and every one realize well that wc are jusi cnlcring upon years of 
unremitting toil, in which patience and hope will be tempered with 
trial. But our cause is ilself an inspiration, for it ts in ihc current 
of all good tendencies in higher education ; and of the ultimate 
success of what is this day begun, there is not a shadow of doubt 
or of fear. 

Our history begins more than twenty years ago. in the plans of 
a reticent and sagacious man, whose leave we cannot heie awail 
to spenk of, who in afHucncc maintains the simple and regular 
mode of lile inbred in the plain New England home of his boyhooti, 
— plans tllal have steadily grown with his forture, and that have been 
followed and encouraged with an eager and grovving interest, tvhich 
extended to even minor items, by ihedevoted companion of his life. 
Besides a large fund already placed to our account, he has given 
his experience and unremitting daily care, worth to us large sums 
in economies, and resulting in well- appointed buildings, and a 
solidity of materials and a thoroughness of workmanship which I 
believe are without a parallel of their cost and kind in the country. 
Notonly in the multifarious work of the university oflice. its methods 
of estimates, orders, book-keeping, of individual accountability lor 
all books, apparatus, supplies, and fumilure. but in the larger ques- 
tions of university polity without and effective administration with- 
bi ; in the definition of duty for each otTicer, the strict subordina- 
tion and the concentration of authority and responstbihty sure to 

> Addiui dclivBfMl by fntUtniG. Sianlcy llsJlat the o(uiingul CUtlt Liuvn- 
itly, WoRiMV, Mu* , OB Oct. a, 1W9. 



appeal to all who have the instinct of discipline, and which are ex- 
ceptionally needful where the life of science Is to be so Ine. and 
the policy so independent ; in the express exemption, too, of all in- 
structors who can sust.iin the ardor of research from excessive 
leaching and examination, in the appointment of assistants in a 
way to keep each member of the staff at his best work and lo avoid 
the too common and wasteful practice in American universities of 
letting four- thousand- dollar men do four- hundred-dollar work, in 
the ample equipment of each department, that no force be lost on 
inferior toots.— in all these and many other respects, the ideal of 
our founder has been to make everywhere an independent applica- 
tion of the simplest and severest but also the largest principles of 
business economy. 

As business absorbs more and more of the talent and energy of 
the world, its considerations more and more pervading if not sub- 
ordinating, whether for better or worse, not only the arts, the 
school, the press, but all departments of church and state, making- 
peace and war, cities or deserts, so science is slowly pervading and 
profoundly modifying literature, philosophy, education, religion. 
and every domain of culture. Both at their best have dangers, and 
arc severe schools of integrity. The directness, simplicity, cer- 
tainty, and absorption in work so characi eristic of both, are setting 
new f.Tshions in manners, and even in morals, and bringing man 
into closer contact with the world as it is. Both are binding the- 
urtiverse together into new unities and imposing a discipline ever 
severer for body and mind. When their work, purified of deceit 
and error, is finished, the j«rio<l of history we now call modem 
will be rounded to completeness, culture will have abandoned 
much useless luggage, the chasm between instruction and educa- , 
lion will be less disastrous, and all the highest and most sacred of 
human ide.^ls will not be lost or dimmed, but will become nearer 
and more real. 

When one who has graduated with highest honors from this 
rigorous school of business, after spending eight years of travel 
abroad studying the means by which knowledge and culture— the 
most precious riches of the race — are increased and transmitted, 
and linding no reason why our countr)*. which so excels in busi- 
ness, should be content with ihe second best in science, devotes to 
its services not nnly his fortune at the end of his life, but also years 
yet full of exceptional and unabated energy, we see in such a fA<^j 
nol only the normal, complete, if you please, post-graduate ethical 
maturity of an individual business life, but also a type and promise-l 
of what wealth now seems likely to do for higher education in 
America. U is no marvel that our foundation has already been so 
often, so conspicuously, and so favorably noted in authoritative 
ways and places in an European land, where, if monarchy should 
yield to a republic, university culture could not penetrale its peo- 
ple as it now docs. It is thus a more typical and vital product ol 
the national life at its best than arc foundations made by stale or 
church in which to train their servants. In thus giving his fortune 
to a single highest end as sagaciously and actively as he has ac- 
quired it, may our founder find a new completeness of life in age, 
which Cicero did not know, and taste •• all the joy that lies in a 
full sclf-sachtice." 

The very word ' science," especially when used in its relation to 
business, is too often degraded by cheap graduates wlio are just 
fit to look after established industrial processes, but are useless if 
competition linds or needs new and belter ones; who certify lo 
analyses of commerci.nl products that gooil chemists know are im- 
possible : who. if international competition in manufactures were 
more free, would give place lo better tr.iined. perhaps Gennan. ex- 
perts still faster than they arc doing ; who in criminal, medica], 
and patent-law suits often have the address lo carry judge and 
jury against far belter chemists, but who have no conception of 
the higher quality and more rigorous methods of their own sci- 
ence ; who make chemistry, physics, and geology mercenary, culi- 
nary, the servants ioblead of the masters of industrial progress 
and the very "life-springs of all the arts of peace or war." This 
evil, although so great and common thai even the best men in 
other professions loo rarely see the high ideal culture-power of real 
science, is yet only incidental and temporary. 

A good illustration of the high and normal technological value of 
pure science is ai harKl in dyeing, one of the most scientific among 
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the many and increasing chemical industries. England [urnishes 
nearly all the raw, formerly valueless, malcriat for coal-tar colors. 
out o( which Gcfttiany made most of the seventeen and a half mil- 
lion dollars' worth manufactured in 1880. England bought back 
a large fraction of the colored goods, and Germany made the 
profits, because she could furnish the best training in pure chem- 
istry. It is for this reason thai she is driving other countries out 
of the field in other leading chemical industries. The great facto- 
ries there employ from two or three to more than a score each of 
good, and oflen the best, universily-trainc<l chemists, at large sala- 
ries, and the best of these spend a good part of their time in origi- 
nal research in Ihc factory laboratories. The prospect of thcsf 
lucrative careers has had very much to do in filling the chemical 
laboratories o( the universities wiih himdrcds of students, and ihc 
German government (best that of Prussia) has met the demand by 
erecting and equipping dew and sometimes magnificent laborato- 
rJes at nearly all of her universities. New artificial processes of 
making organic products of commerce have freed thdusands of 
acres of land where they were formerly grown, and have made new 
industries and often impaired old ones. Many professors of chem- 
istry make Large outside incomes. Nearly all are sanguine, some 
even declare, that before very long leading drugs, ant! even food, 
that will equal jf not actually excel nature's products, will he made 
artificially. The leading professor in one of the largest chemical 
laboratories of Germany told me in substance that he no lon'^er 
went after outside technical work, but now made it a virtue to wait 
for it to seek htm : and it has been strongly urged that even the 
government shtjuld lake steps to prevent the migration of German 
chemists to the universities of other countries, lest Germany lose 
her pre-eminence in chemical industries. 

This remarkable contact of ihe marvellous new business-life and 
energy of Germany, particularly of Xatlh Germany (which in both 
suddenness and v^or equals any of the wonderful developments in 
this country), with staid and tranquil academic ways, has had 
some marked reverberations, and given new direction and impetus 
to other studies in some olher deparlmenis where it is not directly 
fell. It has led to the erection and ec|uipraeni by the government 
of great technological schools, and has shown to business men and 
employers that no course in the sciences which underlie tech- 
nology can be too advanced, prolonged, or severe to be practical. 
Where ought the value and significance of such a training be bet- 
ter appreciated than here in the land of Fulton. Morse, Bell, and 
Edison ? 

There are, however, eminent chemists in Germany, and many 
more in surrounding European countries, who deplore what they 
call the irruption of the technical spirit into the universities. They 
fear the proximity i>f the factory and the patent office lo the uni- 
versity laboratory has narrowed the field of view and made meth- 
ods of rcscirch relatively less severe ; they complain that in their 
teaching they must hasten over inorganic chemistr)*, neglecting all 
Ihe other elements for ihc carbon compounds, and that there 
are almost no inorganic chemists in Germany ; that in choosing 
between several subsLtnces inviting research, one of which prom- 
ises great commercial value and ihc other none, strict scientific im- 
partiality is lost: that in the eagerness for practical results, prob- 
lems arc attempted too complex for the present methods of experi- 
menters, who are Irying to " eat soup with a ftirk," as one sadly 
lold me, and that thus, while published researches are more nu- 
merous they are less thorough, and have introduced many forniulci; 
that neither prove nor agree, so iha: much work now accepted must 
be done over again and far more thoroughly ; Ihat even L.icbig set 
a bad example in this respect, and that many new products, of 
which university chemi.sts boasi, are so inferior lo those of nature 
as 10 be really adulteration. 

What t have tried to illustrate mainly in the field of one science 
is more or less true under changed ways and degrees in the sphere 
of others. The sciences are also al ihe very heart of modern med- 
ical studies. Biology explores the laws of life, upon which not 
only these studies but human health, welfare, and modem concep- 
tions of man and his place in nature, so fundamentally rest. The 
law of the specific energy of nerves, eg., which Hclmhotiz says 
equals in importance Ihe Newtonian law of gravity, and more than 
anything else made physiology the science which has had so large 



a share in raising the medical profession in Germany to a position 
in the intellectual worUl such as il never had before, doing for It 
in some degree what chemistry has done for dyeing; and even 
instruments like the ophthalmoscope, which almost created a de- 
partment of medical practice, or the spectroscope, now indL^^pensa-. 
bic in the Bessemer process, in sugar refining, in wine and color-dye 
tests, the detection of photographic scnsibilators, in Ihe custom- 
house, and in Iwo important forms of medical diagnosis. — all 
these, to cut short a long list of both epoch-making Liws and im- 
portant instruments, are the direct products of whole-souled devo- 
tion to unrcmuneralive scientific research. 

It is hard for medical students to realize ihal they cannot under- 
stand hygiene, forensic medicine, pharmacology, and toxicology 
withtJut a rigorous drill in chemistry ; thai they must know physics 
lo understand the diagnostic and therapeutic use of electricity, 
ophthalmology, otology, the mechanism of Ihc bonca, muscles, cir- 
culation, etc. : thai zoology is needed lo leach sound philosophic 
thought, generic facts abojt the laws of life, health, reproduction, 
and disease. These, and sometimes, also sciences like mineralogy, 
anthropology, and psychology, arc required in Europe, with much 
more rigor than is common with us, of every medical student. 
Thus doctors, like technologists, cannot know too much pure sci- 
ence. An eminent medical practitioner in Europe compares young 
physicians who slight the basal sciences of their profession and 
pass on to the clinical, therapeutic, and practical parts, to young 
men who grow prematurely old and sterile. The phrase of Hip- 
pocrates, " Go<l-like is the physician who is also a philosopher," is 
still more true and good in its larger, more modem, and looser 
transtatton, viz.. exalted is the physician who knows not only the 
most approved methods of practice, but also the pure sciences 
which underlie and delermioe both the dignity and the value of his 
profession. 

Medical instruction, on the one hand, must select as its founda- 
tion those sciences and those parts of the sciences most useful in 
meeting man's great enemy, disease. It needs far more anat- 
omy ttian physics, and lilllc mathematics, astronomy, or geology. 
Technical instruction, on the other hand, is and must be so organ- 
ized as to reflect the stale of industry. It properly lays raortt 
stress upon chemistry, with its many applications, than upon biol- 
ogy, which has far fewer ; more upon electricity than upon molec- 
ular physics ; and more upon organic than inorganic chemistry. 
The university, which is entirely distinct from and higher than any 
form of technical or professional instruction can be, should represent. 
Ihe state of science /i<fr if. Il should be strong in those fields' 
where science is highly developed, and should pay less attention to 
other departments of knowledge which have not reached the scien- 
tific stage, It should be financially and morally able to disregard' 
practical application as well as numbers of studenls. It should be 
a laboratory of the highest possible human development in those 
lines where educational values are the criterion of what is taught 
or not taught, and the increase of knowledge and its diffusion 
among the few fit should be its ideal. As another puts it, " The 
more and better books, apparatus, collections, and teachers, and 
the fewer but more promising students, ihe better the work," In 
Europe, besides its duty to science, the university must not fail of 
its practical duty to furnish lo the state good teachers, preachers, 
doctors, advocates, engineers, and technolugists of various kinds. 
Here a university can, if it chooses, do still better, and devote itself 
exclusively lo the pure sciences. These once understood, their ap- 
plications arc relatively easy and quickly learned. The university 
must thus stand above, subordinate, and fructify the practical 
spirit, or the latter will languish for want of science to apply. 

The important facts ihai are boih certain and exact, and the 
completely verified laws, or well ordered, welded cohesion of 
thought that approach such mental continuity as makes firm, com- 
pactly woven intellectual or cerebral tissue, are so precious in our 
distracted and unsettled age. that it is no marvel that impartial 
laymen in all walks of life arc coming to regard modern science in 
its pure high form as not only the greatest achievement of the race 
thus far, but also as carrying in it the greatest though not yet well- 
developed culture power of the world, not only for knowledge but 
also for feeling and conduct. It is of this power that universities 
are the peculiar organs ; lo thcra is now committed the highest in- 
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leresis o( man; from them and from science now come the lighl 
and advancement of the woild. They became and remained the 
asylums of free thought and conviction when Rome and all other 
privileged orders declined, and their germs were brought and pi- 
ously and early planted on these shores by our fathers. The term 
is not only " ihe nolilcsl in the vocabulary of science," but univer- 
sities arc the chief nurseries of talent, where is kept alive the holy 
fervor of investigation thai in its passion for irulh is fearless of 
consequences, and has never been more truly and loftily ideal than 
now. when its objects of study arc often most crassly material. It 
is their quality more than any ihing else that determines not only 
the status of the medical and all technological professions, but also 
whether the legal profession is formal, narrow, mercenary, and un- 
learned, as it seems now in danger of becoming in Germany; be- 
cause even the German universilics. despite th«ir great pre-emi- 
nence in all other respects, are by general consent of the most 
competent Germans themselves relatively weak in those dq>art- 
menls which underlie the practice ol law, or broadly based on his- 
tory and social or economic science, informtd in administrative ex- 
perienctr, and culminatmg in judicial lalenl and statesmanship. 
Universities largely determine whether a land is cursed by a fac- 
tious, superstitious, half-culturr<l clergy, or blessed by ministers of 
divine truth, who understand and believe the doctrines ihey leach ; 
who attract and enlarge the most learned, and penetrate the life of 
the poor and ignorant, quickening, comforting, and Lnrorming in a 
way worthy the Great Teacher himself, anti making their profes- 
sion as it should be— the noblest of human callings. 

Compared wilh our material progress, we are not only making 
no progress, but arc falling behind in higher education. It has 
been estimated that but five per cent of the practising physicians 
of this country have had a liberal education, and that sinty per 
cent of our medical schools require practically no preliminary train- 
ing whatever for admission, while European laws retiuire a uni- 
versity training for every doctor before he can practice. Again, 
we apply science with great skill, but create or advance it very 
Utile indeed. Should the supply of European science, which now 
so promptly finds its way here and fertilizes and stimulates to more 
or less hopeful reaction our best scholars, and upon which we live 
as upon charity, be cut off by some great war or otherwise, the un- 
balanced and short-sighted utilitarian tendencies now too prevalent 
here would lend loward the same stagnation and routine which 
similar tendencies, unchecked, long ago wrought out in China. 
We all most heartily believe in and respect technical and applied 
science and all grades of indusitial education, but these arc as 
much out of place in a truly academic university a$ moneychangers 
were in the temple of the Most High. 

But yet the fact that these and other evils and difltculties are now 
so widely seen and so deeply felt, that endowments for higher 
education seem now the order of the day. that the largest single 
endowment in this couniry has already so effectively begun so 
many reforms in si^rccly more than a decade in Ualiimore; that 
churchmen, statesmen, and business men now need only lo sec 
their own interests in a way a little larger and broader, as they ate 
now temling to do, to co-operalc more actively than they ever have 
done in strengthening our best foundations, — such considerations 
sustain the larger and more hopeful view that our country is al- 
ready beginning to rise above the rcspectahle and complacent 
mediocrity still its curse in eveiy domain of culture, and wilt show 
that democracy can produce — as it must or decline — the very 
highest type of men as its leaders. . The university problem seems 
to be fairly upon us. We now need men in our chairs whose 
minds have got into independent motion, who are authorities and 
not echoes, who have the high moral qualities of pl.iin and simple 
living and self-sacrificing devolion to truth, and who show to this 
community and the country the speclacle ol men absorbed in and 
living only for pure science and high scholarship, and are not mere 
place-holders or sterile routine pedagogues, and all needed material 
support is sure to come. 

A word so characteristic here that it might stand upon our very 
seal, is ■' concentration." Of this, our founder, in declining to 
scatter his resources among the countless calls from individuals, 
institutions, and causes, from excellent to vicious, and refusing us 
as yet. in ihe one work he has set out to accomplish, no needed 



thing, sets an example. We have selected a small but closely re- 
Lited group of 6ve depailmenls. and shall at first focus all our 
means and care to make these tive the best possible. Neither the 
historical origin nor the term " university " have any thing to do 
with completeness of the field of knowledge. The word originally 
designated simply a corporation with peculiar privileges, an 
peculiarly independent lo do whai it chose. We choose to asse-i 
the same privilege of election tor ourselves ihat other institutions 
allow iheir students, and offer the latter in choosing iheir .«ubjeci« 
a larger option between institutions. The continental habit 
inter- university migration, also, on the part of students, if one 
adopted here, would no doubt stimulate institutions no less than 
has stimulated competing departmenis in the same universit/j 
Our plan in this respect implies a specialization as Imperaiivel 
needed for the advanced students as it would, we admit, be un 
fortunate for students still in the disciplinary collegiate stage. If 
our elementary schools arc inferior to the best in Europe, and if 
our lilting schools are behind the French Lycee, the German 
gymnasium, and the great English schools, it is our universiitc 
that arc comparatively by far the weakest pan of our national sy 
tern. The best of these best know that fifty or one hundred in 
siruciors cannot do the work of three hundred and fifty : that they 
cannot hope at present to rival European governments which erecl 
single university buildings costing nearly four million dollars each. 
as at Berlin and Vienna, nor equal the clinical opportunities of 
large European citicii wilh poorer populations and more concen- 
iraled hospital systems. Our strongest universities are far loo 
feeble to do justice to all the departments, old and new, which they 
undertake. Our instiimions are also loo uniform; the small and 
weak ones try to copy every new departure of ihe stronger ones. 
as the latter copy the far stronger institutions in Europe. If the 
hest of them would do woik of real university grade, should they 
specialize among the fields of academic culture, doing well wh 
they do, but noi attempting to do every thing. Ihe American sy 
lem might yet come lo represent ihe highest educational needs ol 
the country. In contrast with the present ideal of horizontal expan- 
sion and the waste of unnecessary duplicatnn, we believe our <te 
parturc will be as useful as it is new. 

Again, concentration is now the master word of education. In 
no country has Ihe amount of individual information been so great, 
the range of intelligence so wide, ihe number of studies attempte 
by young men in collrges and univerwiies so large for the lim 
antf labor given to each, the plea for liberal and general, as distinct 
from special and exclusive studies, been so strong. This is well, 
for general knowledge is the best soil for any kind of eminence or 
culture to spring from, and because power, though best applied on 
a small surface, is best developed over a large one, and not in 
brains educated, as it were, in spots. More than this, our utilitarian 
ideal of general knowledge is far more akin to that of Hipplas. who 
would make his own clothes and shoes, cook his own food. etc.. or 
to ttiat of Diderot, who would learn all trades, than to the nohle 
Greek ideal of the symmetrical all-sided development ol all the 
powers of bwly and mind. The more general knowledge the 
beiier; but ever)- thing must shoot together in the brain. In the 
figure of Riichcr, the sulphur, saltpetre, and charcoal must find 
each other, or the man makes no powder. The brain must be 
trained to bring all that is in it to a sharp focus WLihout dispersive 
fringes. The natural instinct of every ambitious youth is to excel ; 
to do, or make, or know something belter than any one else, to be 
an authority ; to surpass all others, if only in the most accuminated 
speciality. Learning thus what true mental freedom is, he is more 
docile in ail other directions. 

If it be extravagant to say that no minds are so feeble that they 
cannoi excel, if they concentrate all their energies upon a point 
sufficiently small, nothing is more true thaa that ihe greatest pow- 
ers fail if too much is attempted. This is not only a wise instinct 
that makes for economy, but. in the parliamentary committee- 
rooms, in corporalion meetings, in the court room, in business, in 
science, in the sick-chaml>er. ihe motlern world in nearly every de- 
partment is now really governed by experts,— by men who have 
attained the mastery that comes by concentration. The young 
man who has had the invaluable training of abandoning himself lo 
a long experimcnial research upon some very special but happily- 
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chosen point was typically illustrated in a man I knew. With the 
'dignity and sense of finality of the American senior year quick 
within him, liis firsl teacher in Cetniany lold him lo study experi- 
cneiitnlly one of the score of muscles of a frog's leg. He feared 
loss an<l limilaljon in trying lo focus all his energies upon so small 
and instgHLlicant an object. The iniLd dissipation of too general 
■culture, the love of freedom and frequent change, aided by a taste 
ior breeiy phllosoiihic romancing, almost diverted him from the 
frog's leg. Rut as he progressed he found thai he must know in a 
more mirnte and practical w.iy than before — in away that made 
previous knowledge seem unreal — certain definite points in elec- 
tricity, chcirfslry. nwchanics, physiology, etc., and bring them to 
bear in fruitful relation to each other. As the experiments pro- 
<cefletl through the winter, the hislorj- of previous views upon the 
subject were studied and understood as never before, and broader 
biological relations gradually seen. The summer, and yet another 
year, were passed upon tliis liny muscle, for he had seen thai its 
laws and sduciure are fundamentally the same in frogs and men. 
that just stich contractile tissue has done all (he work man has ac* 
■compttshed in the world, that muscles are the only organ of the 
will. Thus, as the work went on, many of the mysteries of the 
universe seemed to centre in his (heme : in fact, in llie presence 
and study of this minute object of nature he had passed from the 
altitude of Peter Bell, of whom the poet says, 

" A covrslip by llic nvct's brim 

A y«llow covrslip wu lohim. 

Ami it was tmlhing more," 

oip lo the standpoint of lhe__ seer who " plucked a Rower from ihc 
-crannied wall," and realized that could he but understand what it 
was, ■' root and all, and all in all, he would know what GmI and 
man is." Even if my friend ha<l contributed nothing in the shape 
of discovery to the great teniple of science, he had fett tlie cfunf 
iutii puHctum o\ nature's organic unity, he had felt the profound 
and religious conviction (hat the world is lawful to the core : he 
had experienced what a truly liberal education, in the modern .is 
-distinct from the mediaeval sense, really is. We may tertii il non- 
professional specialization. 

Perhaps the most thorough and comprehensive government re- 
{>orts ever made in any language are those of the English parlia- 
mentary commissioners on endowmcntR. The first of these occu- 
ipicd nearly nineteen years, and fills nearly two-score heavy folio - 
volumes. In all, about twenty thousand foundations, new and 
-centuries old. large and small, devoted to a vast variety of uses. 
:good and questionable, were reported. The conclusions drawn 
'from this held of experience, which is far richer and wider in Eng- 
land than elsewhere, was, that, of all the great popular charities, 
'higher ctlucaiion has proven safest, wisest, and best, and that for 
two chief reason : first, because the superior integrity and ability 
of the guardians who consented to administer such futuds, the iti- 
teUigcnce and grateful appreciation of those aided by them, and 
the strong public interest and resulting publicity, all three com- 
bined lo hold them perpetually truest (o the purpose and spirit of 
-(he founders ; and secondly, because in improving higher education, 
all other good causes are most effectively aided. The church can in 
-no other way be more fundamentally served than by providing a 
still better training for her ministers and missionaries. Charity for 
4iospttaIs and almshouses is holy, Christ-tike work, but lo provide 
a better (raining for physicians and economists, teaches the world 
to see and shun the causes of sickne^u and poverty. Sympathy 
must always tenderly help the feeblest and even the defecti%'e 
classes, but to help the strongest in the struggle for existence, is to 
help not them alone, bul all others within their influence. 

Of all the m-iny w.iys of supporting the higher education, indi- 
vidual aid to deserving and meritorious students is one of the most 
approved. In the University of Leipzic, e.g., four hundred and 
seven distinct funds can aid eight hundred aud forty-nine students. 
■Of these funds, the oldest was established in 1325. and Ihey are 
increasing in number, more new ones having l>cen given between 
1880 and iSSj than in any entire decade before. In size ihey 
«ange from thirty-live thousand to Hfty dollars ; in Berlin, from one 
hundred and forty thousand to one of less than forty dollars. In 
■cases where conditions are specified, the most frequent limitation is 
4o students from a certain locality, and next, to those of a certain 




family. By the older founders students of theology were more 
often preferred, but the more recent funds are for medicine, law, 
philology, and pure science; and a fund of over two hundred 
thousand lately given the University of Marburg is for advanced 
students in those sciences which underlie medicine. These funds 
are often given, named for, held, and sometimes iwarded by 
churches or their pastors, magistrates, heads of titling schools, 
boards of education, representatives of prominent families, for atu> 
dents of their name, the donor himself or herself, individual pro- 
fessors, etc., subject of course to satisfying the universiiy exami* 
ners. Many are tcnahlc for one, more for three, and some for fi\*e 
and six years.. The funds must be invested with pupilary* security, 
and with interest commonly less than lour per cent. In Cambridge 
And Oxford provision is made for nearly one thousand fellows and 
eight hundred scholars, not lo mention the exhibitions at Oxford. 
The fellowships are more lucrative, and are designed for more ad- 
vanced men than are provided for in the CJerman universities, the 
fellows aiding the master in internal administration. In England. 
besides the religious and other founders, as in Germany, the great 
historic industrial and mercantile corporations provide many of the 
fellowships and scholarships, particularly those of the sixteenth 
and seventeenth centuries; and they arc granted by bishops, cu- 
rates, heads of business corporations, masters of the great schools, 
heads or fellows uf colleges. In France, where these foun- 
dations were swept away by the Revolution, stipends and bursaries 
are provided annually by the government. New appropriations lor 
the most advanced students of all was the secret of the remarkable 
Ecolc Pratique dcs Haules Etudes, founded in 1868, of which a 
recent report jusl printed for the Exposition says, condensing \\s 
substance, that its purpose has always been to foster scientific zeal 
with no shade of temporal interest. That it restored the almost ob- 
literated Idea of higher education, gave unity to scientific interests 
throughout France, and made her feci the scholarly desiderata of 
the nge; made young professors not only well instructed, but 
trained in good methods : thai, although its profound researches 
are not manifest to the public, it has given a more scientific charac- 
ter lo all the faculties, and rendered a service to the stateout of all 
proportion to its cost. In France individuals co-opcr.ite with the 
state in this work. 

Has there ever been devised a form of memorial to. and bearing 
the names of. husbands, wives, cliildren, or parents, by which even 
the smallest funds could he bestowed in a way more Listingly ex- 
pressive of the individuality, spirit, and the special lines of interest 
of the donor, more worthy the dead and more helpful to the high- 
est ends of. life? Since the first endowment of research in the 
Athenian porch and grove, thousands and thousands of donations 
of this sort h.^ive borne tangible witness to the sentiment so often 
and vividly taught by IMato, that, in all the world, there is no oh- 
jcct more worthy of reverence, love, and service than eugenic, eu- 
peptic, well-bred, gifted young men. for in ihem is the hope of the 
world. 

The more advanced our standards are to be. the fewer will be 
our students, and the more expensive their needed out^t of hooks 
and apparatus. If we divide our running expenses only by the 
number of students our present fellowships and scholarships allow 
us to receive out of our two hundred and fifty applicants, the 
amount we spent per student, Ihe first year, will probably be with- 
out a parallel. Besides this, tor a number of students with impor- 
tant researches on hand, we are expending hundreds of dollars 
each for their individual needs, and should be glad to do so for 
more as good men. The best students very often graduate with 
empty pockets, but wilh their zeal and power at its best, and when 
an extra year or two would make a great difference in their entire 
career. Also, as the field of knowledge grows more complex, the 
economy of energy needed for concentration is impossible without 
the leisure secured by comfortable support. 

Connected wilh all the protection, exemptions, and privileges so 
dearly prized and tenaciously clung lo by the medixval universi- 
ties, there have always been dangers, sometimes grave and not yet 
entirely obviated. The new charity is often popularly called a sci- 
ence as well as a virtue. Its axiom is that no man has a right to 
give doles to beggars without satisfying himself personally or 
through some agency to that end thai his gift will do good and not 
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harm to the recipient. History, and I may add personal observa- 
tion, shows that the same general law holds true to some extent in 
universities. I believe they should not award fellowships to men 
frwh from college {"save in the verj* rarest cases), unless they were 
able to guide and direct as well as to follow their work in every de- 
tail. A fellow should be encouraged and stimulated by a daily 
and familiar intercourse with the professors. His methods, read- 
ing, and researches should be kept at their best, and the entire re- 
sources of the insliluiion should be a soil for his most rapid and 
helpful growth. Students thus ser\*cd, even if their gratitude does 
not prompt them, as in some late instances in Germany, lo study, 
revive and try to conform with piety to the ideal of ancient and al- 
most forgotten donors, whose provisions ihey cnjo)'ed, will not be 
lacking in appreciation. To appoint a man to use such funds in 
electing among undergraduate courses, or to take his chances 
among the confusing multifarious subjects offered in foreign insti- 
tutions is. 1 believe, in most cases of small utility, and in some 
cases that I know, positively harmful. May the methods of exclu- 
sion we are studying be so effective thai neither our precious funds 
nor the precious energy of our instructors be wasted upon the idle. 
stupid, or unworthy students, now too often exposed in vain for 
four years to the contagion of knowledge. 

"Education used to be a question for ladies and for schoolmas- 
ters," said a French statesman last spring, but it la now not only 
a question of state, on which the support of alt great institu- 
tions depends, but the great question mto which all others issue if 
profoundly discussed or studied. So greally do republics need the 
whole power of education, and so serious is iheir struggle for ex- 
istence against ignorance and its attendant evils, that it has well 
been said that the problem whether this form of government be 
permanent is at bottom a question of education. But monarchies 
are no less dependent upon the education of their leaders and ser- 
vants. In his famous .tddress declaring that if Germany was ever 
to be free and strong, it must be by becoming the chief educa- 
tional state of Europe, must realize the platonic republic in which 
the education of its youth was the highest care of the rulers, Fichte 
laid down the policy which has been one o( the chief causes of the 
wonderful development of that counlr)-. Moreover, evolution, 
which shows that even life itself is but the education of proto- 
plasm, cells, and tissues, thai the play-instinct in children and the 
love of culture in adults not only measure the superHaous individ- 
ual energy over and above that required by the processes neces- 
sary to life, but ate perhaps largely the same, also makes it plain 
that the hunger for more and larger education of life is but the 
struggle of talent to the full maturity and leadership which is its 
right. 

For myself, I have no stronger wish or resolve than that, in the 
peculiarly arduous labors I expect, 1 may never forget that this in- 
stitution should be a means to these high purposes, and not degen- 
erate to an end in itself : and may it be as true of our graduates 
lo remotest linie, as it is of us in a unique way and degree to-day. 
that we could not love Clark University so much, loved wc not sci- 
ence and education more. 



HEALTH MATTERS. 
The Infiueaza. 

A siNGtJLAR characteristic of the present epidemic of influenza 
is its delay in visiting the British Isles. It seems to have been 
rampant in Pari5 and in Germany for some time before it crossed 
the channel, and victims are claimed (or Iloston even before the 
existence of the disease in England was acknowledged. This 
naturally raises the question whether it is a disease really brought 
from a distance. Is it anything more than the general pre\'alence 
of catarrhal affections, of colds and coughs, which the time of year, 
and the remarkably unsettled weather we have lately experienced, 
make readily explicable without any foreign importation ? Indeed, 
is influenza, after all, anything more than a severe form of the 
fashionable complaint of the season ? 

To answer the last question hrst. and so to put it by, there can 
be little doubt that intlucnza is a distinct, specific affection, and not 
a mere modification of the common cold. 



The symptoms, the history of the disease, and its distribution. 
all justify us in treating it as a distinct and specific disease, which 
when it is prevalent will rarely be mistaken, though, with regard to 
isolated and sporadic cases, dilTicuIties of diagnosis may arise. 
About its nature, or its .iffinities wiih other diseases, it is unne- 
cessary to speculate, ft will be sufficient (o inquire what its re- 
corded history in the past justifies us in expecting as to its behav- 
ior in the future. There are few cases in which history proves so 
important an element in the scienti5c conception of a disease as it 
docs In that of influenza. For hardly any disease shows a more 
marked tendency to occur in epidemics — that is, in outbreaks 
strictly limited in point of time. After long intervals of inaction or 
apparent death, it springs up again. Its clitonology is very re- 
markable. Though probably occurring in Europe from very early 
times, it first emerged as a definitely known historical epidemic in 
the year 1510. Since then, more than 100 general European epi- 
demics have been recorded, besides nearly as many more limited to 
certain localities. Many of them have in their origin and progress 
exhibited the type to which Ihat of the present year seems to ccm- 
form. We need not go further hack than the great epidemic of 
1782, first traceable in Russia, though there bclie\-ed to have been 
derived from Asia, In St. Petersburg, on January 2. coincidentljr 
with a remarkable rise of temperature from 35* F. below freezing 
to 5* above. 40.000 persons are said to h.ive l)*en simultaneously 
taken ill. Thence the disease spread over the Coniinent, where 
one-half of the inhabitants were supposed to have been affected, 
and reached England in May. It was a remarkable feature in this 
epidemic that two fleets which left Portsmouth about the same 
time were attacked by influenza at sea>.ibout the same day, though 
they had no communication with each other or with the shore. 

There were many epidemics in the first half of this century ; and 
the most important of them showed a similar course and geo- 
graphical distribution. In 1830 started a formidable epidemic, the 
origin of which i<; referred to China, but which at all events by the 
end of the year had invaded Russia, and broke out in Petersburg 
in January, 1831. Germany and France were overrun in the spring, 
and by June it had reached England. Again, two years later, in 
January, 1833, there was an outbreak in Russia, which spread to 
Cicrmany and France successively, and on April 3, the first cases 
of influenza were seen in that metropolis : " all London," in Wat- 
son's words, " being smitten with it on that and the following day." 
On this same fateful day Watson records that a ship approaching 
the Devonshire coast was suddenly smitten with influenza, and 
within half an hour forty men were ill. In 1836 another epidemic 
appeared in Russia; .ind in J.inuarj', 1837, IJcrlin and London 
were almost simultaneously attacked. Ten years later, in 1S47, 
the last great epidemic raged. 

Many interesting points arc suggested by this historical retro- 
spect. Wliat is ihe meaning of the westward spread of InBuenta. 
of cholera, and olhrr diseases ? Is It a universal law.' To this 
it must be said that it is by no means the universal taw, even with 
influenza, which has spread through oiher parts of the world in 
every kind of direction, but it does seem to hold good for Europe, 
at least in the northern parts. The significance of this law, as of 
the intermittent appearance of influenza, probably is that this is in 
Europe not an indigenous disease, but one imported from Asia. 
Possibly wc may some day track it to its original home in the East, 
as the old plague and the modern cholera h.ive been traced. 

As reg.irds, however, the European distribution of influenza, it 
has often been thought 10 depend upon the prevalence of easterly 
and north-easterly winds. There arc many reasons for thmking 
that the contagium of this disease is borne through the air by winds 
rather than by human intercourse. One reason for thinking so is 
th.ii it does not appear to travel along the lines of human com- 
munications, and. as is seen in the infection of ships at sea, is 
capable of making considerable leaps. The mode of transmission, 
too, would explain the remarkable facts noticcti above of the sud- 
den outbreak of the disease in certain places, and its attacking so 
many people simultaneously, which could hardly be the case if 
the infection had to be transmitted from one person to another. 

Another important question, and one certain lo be often asked, 
is suggested by the last ; namely, whether influenza is contagious. 
During' former epidemics great care was taken to collect the ex- 
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pericnce o( Ihc profession on this point, and ils difficulty is shown 
by the fact that opinions were cntich divided. 

The constancy oE type of influenza, the mode of ils transnnission, 
its independence of climatic and seasonal conditions, all suggest 
that its cause is .*■ specific," — thai is. having the properties of 
growth and muliiplication which helong to a living thing. 

Whether the disease affects the lower animals is not absolutely 
certain, but the human epidemic has often been preceded or ac- 
companied by .in epidemic among horses of a very similar disease. 
It is pretty well known that such a disease is now prevalent among 
horses in London. 

It is important that there should be observed and recorded dur- 
ing the present outbreak, as carefully as the great demands at such 
a period upon the time .-»nd strength of practitioners will permit, 
the cases they arc called to. There are some especial points upon 
which more light is needed. Any observations which bear upon 
(he accompanying insomnia, or upon the question of contagious- 
ness should be noted with precision. The questions of relapse, of 
recurrence, of remission, of second attacks after complete recovery 
from a first attack, should all recdvc further elucidation from the 
present outbreak. The duration of the epidemic in different local- 
ities, its behavior with reference to climatic changes, the direction 
and force of the winds, etc., merit close attention. It can scarcely 
be doubted that the poison is a microphyte multiplying in the air. 
and yet there is reason to believe that it sometimes travels, and 
that not slowly, against the course of the winds. It will be inter- 
esting to learn whether the " influence" was encountered by our 
iLuropean "Sfiuadron of cvdiution " in its voyage across the Atlan- 
tic. We have heard that a month ago cases occurred on a steamer 
crossing the Pacific Ocean from Japan to San Francisco. 

There has been a sotiicwhat greater variation in the symptoms 
in different cases than is ordinarily encountered in most acute dis- 
eases dependent upon recognized specific poisons, although very 
possibly it may prove that these may be classified under two heads. 
It is desirable to note how far the present cases o( intiuenra re- 
semble .ind wherein they differ from dengue. 

It must, of course, be borne in mind that the mild, moist, open, 
variable season which has thus far prevailed, predisposes to ca- 
tarrhal troubles ; and again that a prostrating affection like this" in- 
fluenza " brings as .in accompaniment or sequel to the weak, bron- 
chitis and pneumonia. It is, on the other hand, remarkable that in 
not a few of the severest cases of " influenza " lately encountered, 
catarrhal affections of the mucous membranes have been very 
sUght. 

NOTES AND NEWS. 

During the past summer, at the Agricultural Experiment Sta- 
tion of Cornell L/niversily, investigations have been made on the 
general subject of the deterioration of farm yard manure, in three 
main directions: namely, (i) What loss does horse-rnanure suffer 
when thrown out in a pile unsheltered from the weather ? (2) 
What loss does mixed farm-yard manure suffer when piled in a 
close pile so that fermentation is very slow ; but wilhout protection 
from rainfall? (3) Is there an appreciable loss of valuable matter 
when manure simply dries wilhout fermentation? The results of 
one season's trial seemed to show that harsc-manurc thrown in a 
loose pile and subjected to the action of the elements will lose 
nearly one-half of its valuable fertilizing constituents in the course 
of six months ; that mixed horse and cow manure in a compact 
mass, and so placed that alt water falling upon it quickly runs 
through and off, is subjected to a considerable, though not so 
great a loss, and that no appreciable loss takes place when manure 
simply dries. Professor Shellon, from the results of somewhat 
similar experiments carried on at the Kansas Agricultural Experi- 
ment Station, concludes as follows : " The moral which the experi- 
ment plainly emphasizes is, that, farm-yard manures must be 
hauled to the field in the spring: otherwise (he loss of manure is 
sure to be very great, the waste in the course of six months 
amounting to fully one-half the gross manure and nearly forty per 
cent of the nitrogen that it contained." To show that a large 
number of the farmers in the State are uninformed in this matter, 
or at least not sufficiently atlve to ils importance to lake proper 
care of their manure, Mr. 1. P. Roberts and Mr. Henry H. Wing, 




who had chaise of the investigation, have had engravings made of 

photographs of two actual "farm steadings " as tlicy were found 
to exist, early last spring. These show p-irticularly the watery, 
miry condition of the yards and the heaps of manure under the 
eaves. These arc not isolated cases, but are fairly representative 
of a large number of similar views that were taken in one day in 
the course of a not very entended walk in a single locality, and 
that a dairy district. From what they have seen from car windows 
in their journeys through the State, much the same condition of 
things prevails generally. 

— In a recent paper on zoogeography, in Humbotdtt as condensed 
in Nature, Ur. Lampert states that a good many wolves are still 
captured in the east and west provinces of Germany, e.g.. about 
fifty annually in Lorraine. In France. 701 wolves were destroyed 
in 16871 in Norway, only 15. It is estimated that in Russia the 
yearly loss in domestic animals through wolves is over ten million 
dollars, and the loss of game from the same cause, over thirty- five 
million. The German mote swarms apparently, in the neighbor- 
hood of Aschersleben, where 97.519 individuals were taken last 
year, and rewards amounling to nearly bve hundred dollars were 
paid. In great part of dermany. however (Upper and Lower 
Bavaria, East and West Prussia), it is not met with. Mecklcnberg 
and Pomerania arc its northern limits at present. The beaver is 
nearly extinct in Germany, but a new settlement of thirty individu- 
als was recently discovered at Regenwehrsberg, not far from 
Shonebeck. on the Elbe. A recent catalogue of diurnal birds of 
prey in Switzerland (by Drs. Studer and Fatio) gives thiity-two 
species. The disappearance of the golden vulture is here notewor- 
thy. Early in this century ii was met with in all parts of the Al- 
pine chain ; whereas now, only a very few individuals survive on 
the inaccessible heights of the Central Alps. 

— An interesting inquiry into prehistoric textiles has been re- 
cently made by Herr Buschan. As stated in Nature, he examined 
tissues with regard to the raw material used, to their distribution 
in prehistoric Germany, to their mode of production, and to their 
alteration by lying in the ground. With certain chemical re-agents 
he was able to distinguish the various flbres, though much altered. 
The oldest tissues of Germany (as wc now know it) come from the 
peat-finds of the northern bronze period. On the other hand, 
some articles of bone found in caves of Bavarian Franks, and evi- 
dently instruments for weaving or netting (bodkins, knitting ftee- 
dles, etc.). show that already in the Neolithic period textiles were 
made. The art of felting probably preceded that of weaving. 
Herr Buschan sums up his results as follows : (i) in the prehistoric 
times of Germany, wool (mostly sheep's) and flax were made into 
webs, but no hemp: (2) the use of wool preceded that of flax; (3) 
the wool usctl was always dark ; (4) most of the stuffs were of the 
nature of huckaback (not smooth); (5) the textiles have, on the 
whole, changed hut little in course of time. The author has 
some interesting obser^-ations on the oldest kinds of loom. The 
pile-builders on the PfafTiker. Niedcrwyl, and Botlen Lakes were 
busy weavers ; and they knew how to work flax fibres not only 
into coarse lace, fish-nets, or mats, but into such finer article as 
fringes, coverlets, embroidery, and hair'-nets.- 

— A point of great importance for the progress of Western 
science in the Chinese Empire is whether it should be taught in the 
Chinese or in a foreign language. The subject has been frequently 
discussetl, and quite recently the opinions of a large number of 
men most prominently engaged in the education of Chinese were 
collected and published in a Shanghai magazine, the Chineit Re- 
corder. The editor says that nine-icnihs of these authorities arc 
of opinion that the Chinese language is sufticient for all purposes 
in teaching Western science. One gentleman states that Chinese 
students can only be taught science in their own language, and 
that tlie long time necessary for them to acquire English for this 
purpose is wasted : another says that " science must be planted in 
the Chinese language in order 10 its permanent growth and de- 
velopment ; " a third sees no reason why the vernacular should not 
be enough to allow the Chinese student to attain the very highest 
proficiency in Western science, although he admits that there is at 
present a want of teachers and textbooks. Professor Oliver of 
the Imperial University at Pekin says he has never found English 
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necessary, but has always taught in Chinese. Professor Russell of 
the same insiiiution linds Chinese sufficient for popular astronomy. 
On the other hand. Mr. Tcnncy says that it can only he for ihc 
most popular views o{ science that the vernacular is sufficient. " It 
is impossilMe." he says, " for scholars who arc ignorant of any 
European language to attain any such excellence in modern sciences 
u to enahle them to bear comparison with the finished mathemati- 
cal and scientitic scholars of Europe and America." Thus, he con- 
tinues, as a medium of thought, any Western language is incom- 
parably superior to Chinese in precision and clearness; the student 
acquainted with a foreign language has a vast field of collateral 
thought open to him which does not and never will exist in Chinese, 
and he can keep abreast of the limes, which the Chinese student 
who must depend on translations cannot do. The relation of the 
Chinese student " to the world of thought is analogous to that of a 
blind and deaf person in the West, whose only sources of knowl- 
edge are the few and slowly increasing volumes of raEsed-type 
letters which make up the libraries of the blind." As has been 
saki, however. lh« weight of opinion is against Mr. Tenney. 

— The special board of engineers appointed by the Secretar>* of 
War lo examine and report upon the most available point on the 
Gulf coast west of the Mississippi for a deep-water harbor have 
selected Galveston. Their report is now before Congress. The 
expense of improving Galveston harbor so as to ful51 the require- 
ments is estimated at $6,3oo,ooo. 

— It is generally recommended that cows at pasture in the sum- 
mer should have a supplementary gram ration, and a large number 
of the more progressive farmers pursue this practice with an evi- 
dent belief that it is profitable. In the absence of data as to the 
value of this practice it was deemed worth while to conduct, as 
carefully as might be, a somewhat extended experiment intended 
to afford, if possible, some light on the point in question. To this 
end a trial was instituted at the Cornell Agricultural Station, and 
conducted by 1. P. Roberts and H. H. Wing. The experiment was 
made with six cows, selected from the University herd, making 
two lots mated in pairs, as nearly alike as was possible ii age, 
breeding, time since calving, yield of milk, and time lo next calv- 
ing. The conclusion reached as ihe result of the experiment is, 
thai, while all the data so far go to show that it did not pay to give 
cows on good pasture a supplementary grain ration, yet there is 
not as yet .sufficient data to warrant recommending those who 
follow this practice to give it up. So far as results in butter are 
concerned, they arc so close as to be almost identical. It is quite 
possible thai the milk yield may have been more influenced by the 
" milking habit "of the cows than by the grain fed. By milking 
habit is meant ihc tendency that different cows have to milk lor a 
longer or shorter period after calving. All the cows used in the 
experiment had been in milk for a considerable period, four of 
them about five months, and the other two considerably longer. It 
is not only possible but quite probable that these list two were 
more influenced by the individual tendency to " run dry " than by 
the extra grain feed in the ration. Several conditions arose during 
the course of the experiment that may or may not have influenced 
the results ; and while in a Certain sense they might be considered 
as foreign to the real discussion of the result, it seems worth while 
to mention them in this connection, (i) The rain-fall at Ithaca in 
the growing season of 1889 was phenomenal, especially in the 
months of June and July, the amounts in inches being as follows : 
June, 6.74 . July, 6.73 ; August, 3.32 ; September, 2.57. while the 
average for the past 11 years has been June, 3.52; July, 3.95; 
August, 3.02 ; September. 2.44. and during the time of the experi- 
ment. June 8 to September 21. rain fell on forty-nine days. The 
pastures remained green, fresh, and luxuriant throughout the whole 
season. The grass, almost entirely blue-grass, grew continuously ; 
but, owing lo the gravelly character of the soil, the grass did not 
become soft and watery, as often happens in soils that are natu- 
rally more moist. Perhaps had there been ihc usual midsummer 
drought with its accompaniment of parched pastures, ihe results 
from the supplementary grain ration would have been more 
marked. (3) A striking feature of the experiment was the large 
increase in the percentage of fat in the milk of lot 2 during the 
period from Aug. 4 to Sept 7 inclusive, and a similar slight in- 



crease in the milk of lot 1 for the same jieriod. This period coin- ■ 
cided almost exactly with the period of least rainfall and highest 
tempcralure of the whole summer. From Aug. 5 to Sept. 5 in- 
clusive, there was but one rain of any considerable amount, will* 
some half dozen light showers on various intervening dates. Thus 
in the only time during the whole course of the experiment ta 
which the conditions approached those of an ordinary season, there- 
seemed to be the greatest elTect from the grain ration. (3) Aiv-^ 
other peculiarity that seems to be traced to climatic condition*^ 
was seen in the last two weeks of the experiment, beginning on 
Sept. 6. more or less rain fell on every day but one till the close of 
the experiment on the 2i5t. During this period the weather was 
almost continually cloudy and what may be expressively termed 
"raw." From Sept. 7 to 21. the percentage of fat in the milk oi 
lot I fell from 4.47 to 4.10, or nine per cent, while the fat in the 
milk of lot 3 in the same period, decreased from $.77 lo 4.61. or 
twenty per cent. (4) In view of the fact that a citiicn of a neigh- 
boring Slate has been imprisoned for selling milk that was below 
the legal standard of twelve per cent of solids, it seems worth 
while to state that while, when the average analysis for three days 
is taken into account, the milk in this experiment was far above 
the require^I standard, yet there was one day when the milk from 
one lot fell below the legal requirement of 12 per cent total solids. 
and several others on which the percentage of total solids came 
dangerously near the ■' dead line." Had a sample been taken on 
that day by the Stale authorities the experimenters would have been 
liable 10 conviction under the law, and to a fine of not more than 
two hundred dollars and to imprisonment for not more than six 
months. It seems lliat no law can be just that bxes an arbitrary 
standard for the purity of milk which may depend upon the rcsulti.^ 
of a single analysis. fl 

— Cocoa-nut butter is now being made at Mannheim, and. ac-~ 
cording to the American Consul there, the demand for it is steadily 
increasing. The method of manufacture was discovered by Dr. 
Schlunk, a practical chemist at Ludivigshafen. Ltebig and Fre- 
senius knew the value of cocoa-nut oil or fat, but did not succeed 

in producing it as a substitute for butter. The new butler is of a 
clear whitish color, melts at from 26' to 28* C. and contains 
0.0008 per cent water, 0.006 per cent mineral siufTs, and 99.9932 
per cent fat. At present it is chiefly usetl in hospitals and other 
State institutions, but it is also rapidly finding its way into houses 
or homes where people are too poor to buy butter. The working 
classes are taking to it instead of the oleomargarines, against^ 
which so much has been said during the last two or three years. S 

— In a recent number of HumboliH. as quoted in Nature, Herr 
Fischer-Sigwart describes the ways of a snake. Troftidonolus tessei- 
latus, which he kept in his terrarium in Zurich. It was fond of 
basking in the sun on the top of a laurel, from which it climbed 
easily lo a high cherr)->lrre hxcti against a wall, its night quarters. 
Sometimes, after lying still for hours, it would hasten down into a 
small pond (about four square yards surface) containing gold-fish. 
and hide itself for a long time, quite under water, behind some 
stone, or plants, the tongue constantly playing. When a fish came 
near, the snake would make a dart at its belly. Often missing, i^l 
would lose patience, and swim after the fishes, driving them inio-^ 
some comer, where it at length sei;;ed one in the middle of the 
belly, and carried it to land, much as a dog would a piece of wood. 
Curiously, the Gsb. after being seized, became quite still and stiff, 

as if dead. If one then liberated it. the skin of the belly was scca 
to be quite uninjured, and the fish readily swam away in the water. 
The author thinks the snake has a hypnotic influence on its prey 
(and he had observed similar effects with a ringed snake), li 
would otherwise be ver>' difficult for the snake to retain hold of a 
wriggling fish. The snake usually carried off the fish some dis- 
tance to a safe comer, lo devour it in peace. h 

— The International Marine Conference at Washington con- 
cluded its labors with the end of the year. Tne work it has done. 
though not so much as h.id been anticipated, will be of value tO' 
the merchant marine of all maritime nations. The chief work of 
the conference related lo the rules of the road at sea and the pr< 
vention of collisions. One important reform recommended is uni- 
formity in the buoyage system in all parts of the world, and others 
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relate lo uiiiformily in surveying laws: in the reporting, marking, 
and removirvg of dangerous wrecks, derelict?, and other obstruc- 
tions to nartgalion ; and in the transmission of weather signals and 
storm warnings. This, we trust, is only the tirst of a series of 
similar conferences. 



— The NQVcmber meeting of the Chicago Institute of Education 

was quite a lively affair in coTii]>arison with the usual solemnity of 

tihe occasion, as we learn from hueUigttue. The paper was by 
Fernando Sanford of the Engiewood i^igh School on the "* Disci- 
plinary \'aiue of Scienti5c Study." It was a well-knitted plea for 
the genuine study of science, and for the formation of the habits of 
seeing and srating propositions that ihc actual study of nature pro- 
duces. It deprecated the usual text-book study of science as un- 
worthy of a place in any respectable school. The paper laid con- 
Isiderable stress on the idea that every pupil should interrogate 
nature for himself and find his own answers : chat every subject 
should be taught by investigating it as if 'nothing had before been 
known about it. The president. Mr. Howland. wanted to put in .a few 
words which he thought it possible the audience would not wish to 
remember more than three minutes, and he hoped they would not. 
Nevertheless, he wanted to say. thai, while it was a charming paper, 
possibly the best one on the subject he ever heard or read, he did not 

I believe in its doctrine ai all. He did not believe that it is so neces- 
sary- or so advantageous for children to handle the actual objects, 
lo make so many experiments, to verify so many statements. The 
proposition that school children should investigate departments of 
science as if nothing had previously been known about them, and 
that the science learned from texl-books is worthless, struck him 
as absurd. The other day he visiled a school in which the pupils 
K were studying a squirrel. He listened to their discovery of the 
y number of toes it had. the way its joints bent, etc., etc. After all. 
what good did it do ihem ? What did they learn about the squir- 
rel that they did not knuw liefore? If children had got to study 
science just as if the world had already learned nothing, where is 

I the blessing cf living in this nineteenth century ? of inheriting the 
accumulated intelligence of the ages? He didn't believe we should 
throw away all that past generations have discovered : in other 
words, all our books, and start our pupils in the study of nature 
where the human race began. He believed he had as clear and 
complete an idea of a camel before he ever saw one as he had 
afterwards. Talk about pupils proving that a floating body will 
displace its own weight of tlje flLid ! What for? He ne\"er 
proved it or saw it proved. Yet he knew it, knew it as absolutely 
as if he had performed the exjjeriment a hundred limes. He 
didn't believe there ever was a lime when he didn't know it. And 
so of the great mass of tacts and principles which the paper would 
H require to be taught inductively. Life is loo short for us lo in- 
H dulge so freely in the lime-wasiing process of induction. He 
H didn't l>elieve in it. Let the pu|^l have the full benefit of his in- 
H heritance, and start with the present instead of with the beginning 
H of time. And besides, man himself is the important element in 
this world. He and his inslitulions are more worth studying than 
all the rest beside. He would much rather study man than the 
rocks or the trees. It would be a misfortune if the advice of the 
paper were followed in our schools. 

^P — The endeavor lo establish a botanic garden in the City of 
Montreal three years ago. though it met with great opposition at 
the lime, says Garden and Forest.'n likely lo be realized at no dis- 
tant day. though the original plan has been greatly modified. For 
some time past i:fforis have been directed toward the establish- 
ment of a garden in ctmnectiLin with McGiil University, and the 
end has been so far atiaine<l thai a portion of the grounds, em- 

I bracing somewhat more than three acres, has been set apart for 
that purpose, the intention being lo occupy eventually about six 
acres. During the past season a pond for aquatic plants has been 
constructed, and walks and beds have so far been laid out ihat 
planting will begin with the opening of spring. There are already 
in the grounds upward of one hundred native and exotic trees and 
shrubs, besides a fair collection of herbaceous plants. These will 
be added to from the native flora. There are also on hand several 
hundred specimens raised from seed received from the Imperial 
BotaBic Gardens of St. Petersburg, and the Royal Gardens, Kew, 




all of which have been raised and cared for in private grounds and 
conservatories. Active efforts are being made for the construc- 
tion of a conservatory, which it is hoped may be erected soon. It 
is the intention to adapt the garden to the purposes of collegiate 
work and the representation of ihe native flora, together with such 
cxoiic species as may be hardy and prove otherwise desirable. 

— According to the San Francisco Exami'tKr, Mr. Adolph Sutro 
is experimenting with cinchona- trees on his estate on ihe neighbor- 
ing sca-coasi. He hopes to acclimatize at least some of the varie- 
ties from which quinine is produced; and, if so, will doubtless be 
more than repaid for his enterprise. 

— The " flower festivals " of the Japanese are often referred lo 
without clear explanation of their number and ch.iractcr. As ex- 
plained in Garden and Forest, five are annually celebrated. At 
the New Year's feast, on the first day of the first month, the chief 
plants used are bamboos, 6rs, Prunus Mume and Adonis Amu- 
rensis. The first two are set by the house-door, and the others 
are displayed in the living-room. At the second, or "girls' festi- 
val," which is held on the third day of the third month, Prunus 
PtrsUa is the favorite plant. At the third, or " boys' festival," on 
Ihe fifth day of Ihe filth month, one sees chiefly the shobu (/r/f 
lavigaia): while at the fourth, or "ladies' festival." on ifie seventh 
day of the seventh month, no flowers are favored, but songs are 
written on bits of paper fastened to leafy sialics of bamboo and set 
on high in the garden. The last feast occurs on the ninth day of 
the ninth month, and then the chrysanthemum is honored by old 
.md young .ilike. These various ceiebraiions have always been 
held in accordance wlih the dates of ihe old national calendar ; but 
now that the Gregorian calendar has been introduced, it is found 
dilficuU to procure the proper plants on Ihc proper day. The greatj 
imperial feast in honor of the crysanlhemum has no special limttl 
set for it, hut is held whenever the (lowers in (he Emperor's gar- 
den are in most perfect coadiiion. 

— Those who have read of Ihe Rauhe Haus at Horn, near Ham- 
burg, Germany, that remarkable and unique institution of Im- 
manuel Wichern. will recognize in it a prototype of that little 
industrial community which more than two years ago was eslab^i 
lishcd in Columbia County, New York, under the name, " The 
Bumham Industrial Farm." The Iwo are alike in purpose, in 
spirit, and in the methods of training employed. Wichem's exper- 
iment is, however, widely known, and its success has been denion- 
stratcd in its beneficent results, white Burnham Farm is yel in Us 
infancy, unknown even lo many of the good people of our own State. 
The Bumham Industrial Farm, as described in The State Ckar~ 
iiiti Rtcord, was organized lo save boys who arc lending toward 
the criminal classes. The lack of proper classification or facilities 
therefor in the reformatory inslitulions of the State, forcing the 
boys committeed who have doi yel l»ecome depraved or incorrigi- 
ble into ihe companionship of those in whom criminal habits are 
fully developed, was the condition which was strongest in urging 
the establishment of a home like this, far removed from the city, 
on a large farm in healthful surroundings, where these truant and 
vagr.int boys not yel incorrigible might be sent, might live under 
good moral influences and have opportuniiy for the training of 
hand and mind. The farm, formerly an old Shaker settlement, 
comprises 580 acres of land, under a fairly good state of cultivation, 
in a "region of pure air and lovely tields and forests." Lake 
Queechy bounds it on one side and the mountains look down upon 
ii. The farm is organized on the family plan. The cottages left 
by the Shakers have iKCome the home each of a group of boys. 
The system of awards and punishments is that of Mctcray. There 
is a department of manual training for the boys where those show- 
ing special aptness are taught full trades, and others prepared to 
enter trades as advanced apprentices. Some will be taught farm- 
ing, some gardening, and all, that labor is ennobling. The disci- 
pline is f)cm yet kind, and each boy has some one interested in him 
individually. There are no walls about the farm ; everything is 
free and open. Though established less than three years ago there 
arc already good results lo be seen. Fifty-two boys have been at 
the farm, and of those more than twenty have, after a training of a 
year or more, been sent back to their parents or to places found for 
them, cured of bad tendencies. 
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BOOK-REVIEWS. 

'Justice and furisprudenee : an Inquiry <0ncerning the Consti- 
tutional Limilatiiins. of tht Thirtffnth. Fourteenth, and Fif- 
tttnth Amendmenti. Philadelphia. Lippincott. S*- 83. 

Tins book disarms crilicistn by its purpose. It is an appeal by 
" The Brotherhood of Liberly " in behalf of the lost civil rights of 
the colored people in the United Slates. Equal civil rights were 
supposed to have been legally conferred upon our colored citizens 
by the amendments to the Constitution after the war, especially the 
fourteenth, and by Senator Sumner's famous " civil rights bill," 
approved March I. 1875. Shortly after the war there followed a 
general acquiest'cnce, 4nd many doisions by ihc minor courts, and 
many statutes In the several States, practically enforcing, as far 
as laws could do it, the equal civil rights of all citizens, without 
regard " to color or prenous condition uf servitude." 

The way these rights were lost, as far as their legal guaranties 
are concerned, is soon told after they reached that " grave of 
liberty." the Supreme Court of the United States. The main 
points are these : The Constitution of Louisiana after the war pro- 
vided that " all persons shall enjoy equal rrglUs and privileges upon 
any conveyance of a public character." A law was piisscil by that 
Slate accordingly, similar to Senator Sumner's civil rights bill, mak- 
ing it A lineable offence to eitclude a colored person, for that rea- 
son, from public accommodations. Mrs. Dc Cuir {coIore<l) was 
thus excluded from the while ladies' caUa of a steamboat, and re- 



covered a judgment for S'ooo, fine, therefor. The State courts 
affirmed th.it jutlgmcnt. But when the case came before the 
Supreme Court of the United States it was reversed — and revemed 
on aground (hat has never ceased lo be a surprise; to wit, that 
the law was " a regulation of intersialc commerce, and. therefore. 
to that extent, unconslitutional and void" {HaU v. Dt Cuir. 95 U, 
S. Rcpts.. 485, 1877). For the United Sutes only have jurisdiction 
over such commerce, and the Stites cannot regulate it. 

The colored people and their friends were astounded at this de- 
cision. They insisted thai the Stale Constitution and laws thus 
stricken down as void had nothing to do with commerce or prop- 
erty, hut were confined to acts in regard lo persons and their 
rights and proieclion. The two maitcrs arc disparate, like trying 
to measure legal rights by pounds or miles. Like, for instance, 
the demands upon Gov. Seward to return fugitive slaves because 
the)- had carried off the caliro on their backs. 

But there is no appeal -^ but to ihe people — from a decision of 
the Supreme Court, and so it was legally settled that a Stnte could 
practically do nothing to enforce the equal rights and privileges of 
colored ciiiiens. because commerce was king, and had to go on 
just as it used to do when ihe Dred Scott decision was in force. 

Still it was hoped that the United Slates courts would sustain 
the United States civil rights law. and thus enable the general 
government to do what the States could not. — protect all 1 itizcns 
in their equal rights anri privileges in public assemblies and con- 
veyances, rive cases arising under this United States civil rights 
law came before the United Stales Supreme Courl and were de- 
cided together in 1883. The court held that the Fourteenth 
Afnendnieat " is prohibitory upon the Stales only," and does not 
authorize any direct legislation, " but only a correction " of State 
legislation ; " such as may be necessary and proper for counteract- 
ing and redressing the effect of Stale laws or acts." Therefore 
the United States civil rights laws were declared unconstitutional 
and void. ( The civil rights (ttses. U. S. R., 109, 3). The colored 
people and their friends have never been able 10 adequately ex- 
press their indignation over this decision. They held many meet- 
ings for that purpose, and the book before us may be regarded as 
their protest in good, solid, bound form. The points they make 
were to a large extent presented most ably and indignantly in a. 
dissenting opinion by Mr. Associate Justice Harlan, in which he 
lays aside ordinary judicial reserve, to tell the majority of the court 
that, " The opinion in these cases proceeds, it seems lo me. upon 
grounds entirely too narrow antf artificial, I cannot resist the 
conclusion tha,t the substance and spirit of the recent amendments 
to the Constitution have been sacrificed by a subtle .ind ingenious 
verbal criticism. . . . Constitutional provisions, adopted in ihe in- 
terest of liberty, and for the purpose of securing, through national 
legislation if need tjc, rights inhering in a state of freedom, and 
belonging to American citizenship, have been so construed as to 
defeat the ends the people desired to accomplish, which they at- 
tempted to accomplish, and which they supposed they had ac* 
complished, by changes in their fundamental law " {same can. p. 
26}. 

■ The narrow, ingenious, and subtle criticism by which the Four- 
teenth Amendment was defeated by this decision, is in limiting the 
" provisions " of the amendment, all of which Congress is author- 
ized to enforce, to the single negative and corrective provision over 
the Stales, whereas the plain purpose and intention of the whole of 
the provisions were to directly secure all citizens in equal rights ; 
and lo that end, and .is .1 necessary incident only, the States are 
also restricted from violating them by their own laws. The very 
6rst one of the provisions places the whole subject within the juris- 
diction of the United Slates, and then next follows the rcstraini 
upon Stales from conflicting action. But the court does not 
even quote in lis opinion the first and main sentence and provi^on 
of the amendment, and so leaves the power of Congress to be 
limited and applied only to the correction of the Stales. " Never 
was a conclusion more lame, impotent, and absurd ! " was the 
outcry of the friends of liberty everywhere. Had Senator Sum- 
ner been alive, this complete overthrow of the great object of his 
later life would have broken his heart. Under that decision, of 
'course, the States will not do any thing, and the United States can- 
not. The colored people are thus left with the empty 'name of 
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"citizen," !}ut neither Stale nnr nation csn legally do any thin^ to 
give effective support to that proud title. 

\ Such is the state of the law. the details of which arc presented 
and rondemned, with gTe.ii variety of tllu&tratton, in the present 
volume. Bjt the remedy does not se-em to be presented wtth rqii.il 
cleaniC55. The future of the colored race in America is indeed a 
dark cloud. To us the only solution is the scientific one, and that 
is only another n-ame for the highest morality. Justice, and human- 
ity. We have said the only appeal from the Supreme Court is to 
the people. To encourage such an appeal seems to be the main 
object anil efleci of this book. It is sustained by the extraordinary 
fact th.nt every sui-ceKful political party has had for its main pur- 
pose the reversal of the decisions of th.it court. The old Republi- 
can party of Jefferson came into power to reverse the derisions of 
the United States courts sustaining the " Alien and Sedition laws." 
The Democracy of Jackson came to, and did. reverse the Supreme 
Court decisions in favor of the United States liank. The Repub- 
lican parly of Lincoln c.inie Co reverse, and did reverse, the Urcd 
Scott and Fugitive Slavf law derisions ; and the Rejiublic.tns with 
Grant, in imitation of Cromwell, actually took judges off and put 
others on the supreme bench, until the court reversed its own 
"legal tender" decisions. These are surprising instances, and 
they may well encourage the colored people, by such appeals as the 
present, to remind the people that the objects they sought to at- 
tain by the war amendments to the Constitution, as Judge Harlan 
declared, have been defeated by two unfortunate accidents in ihe 
SupremeCouri, which it is their bounden duty to remedy. It may just 
now seem impossible lo get a sufficient number of Slates to amend 
the amendments. But it will soon become clear that there must 
be some law on these subjects. The late stave States will do 
nothing in their present mood. Both races arc thus more and 
more appealing to violence. The result will be thai the law-abid- 
ing elements, which placed those amendments in the Constitution, 
must take up ihe work again and make (hem effective. Anarchy 
and violence cannot be tolerated in any part of our country, and 
the legal rcme<iy can come only from the general government. 

Then, again, we are often reminded that the problem of the 
happy and beneficent adjustment and co-operation of the two races 
cannot he solved by statutes only. Most Irue. but without some 
solid law to fall back upon, the weaker raL*e are practici»lly re- 
manded to slavery, and such is their present condition. The appe.il 
Cor justice shuuld be heard, but to insure a favorable hearing, the 
wise, prudent, virtuous, and industrious conduct of the colored 
people themselves is also practically a necessary concomitant. 
Without that, they will not hnd their old friends at the North 
again, and of those friends they were never in greater need than now, 
They are certainly right in their prayer for legal protection, for 
some law, so plain that ihe Supreme Court cannot set it aside. 

\ Unless this prayer is granted, the next appeals will be more and 
more to violence: and with a result that recalls perhaps ihe 
darkest blot in Grecian history, which is told as follows : When 
the Spartans were hard pushed in war, they called out the besi of 
their Helots to help them. The Helols responded, and were 
promised their liberty for their services, which, it seems, turned 
defeat lo victory. They were ordered to repair to the temples [of 
justice ? ] to receive their emancipation. Thc>' went, with banners 
and garlands, but they never relumed, "and." says the careful 
historian, " no one ever knew by what means they were severally 
dispatched" iThucydidis 4, 80). The thought that some such 
passage may be written about the loyal people of America, and 
that it may be subslanlially true, is nut a pleasant, but a probable 
outlook from our present situation. 

That this publication should appear anonymously is a matter to 
be regretted. Tlie plain avowal of a public purpose by every 
American citizen is his prerogative and duty. If he is a member of 
Ihe bar, it is still more a duty 10 relieve the country from an error 
of the courts affecting grave public interests, by honestly and 
frankly explaining the error, and indicating the remedy, as has been 
attempted in this article. We have entirely loo much unhealthy 
private grumbling, and loo many secret societies seeking to do 
covertly what no American need to be ashamed of. We believe 
that the colored |>coptc back of this movement would do better to 
give their names, and apply to Congress, by proper petition, to 



ha;'e ihe needful amendment to the Constitution submitted to the 
States. That would clear the atmosphere, and bring the issue to 
Ihe front. 

As to style and execution of this rather pretentious work, the 
florid and eloquent language, with pages of interesting but re- 
motely relevant quotations, are indications of the African exuber- 
ance of rhetoric, about which, as a matter of taste, there is no 
dispuling. Tha^ should not conceal from any one the intense 
earnestness, and the real ability, it often .ilmost hides with the 
Howers which were meant to adorn and attract. In [he next 
edition wc suggest that the amendments, and the two decisions 
mainly involved, be printed z'erbaiim, so that the reader can see 
the issues without reference to other books, which few Ijut lawyers 
h.ive at hand. T, B. \Vake.man, 

Thermodynamics, I/eai-Afotors> ami Rffrigerating hfackines. 
By De Volsok Wood. New York, Wiley. 8". $4. 

The fact that a third edition of this work has been called for 
within a year of its Br&l publication proves th.it Professor Wood 
possesses the two essential qualifications of a successful text-book 
maker, namely, a thorough knowledge of his subject, and the 
happy faculty of imparting that knowledge to others without caus- 
ing a waste of energy on their part in acquiring it. As Professor 
Wood aptly remarks in the preface to the first edition of this work, 
the " giant-like processes " of Kankine and the other founders of 
the science " are not adapted to the wants of the average student." 
Of course there is no royal road to learning for the student of any 
branch of science, but many unnecessary obstructions have been 
removed from the path of learners, in recent years, by the applica- 
tion of scicntiRc principles to the art of teaching ; and the applica- 
tion of those principles to that art are well exemplified in the work 
under consideration. It iloes not attempt to bring the subject 
down to the comprehension of the average reader, but we think 
the author has met with a fair share of success in endeavoring to 
lead the student up, " by a more easy and uniformly graded path," 
to a thorough comprehension of the subject, while at the same 
time familiarizing him with the way \rj a. free use of illustrations, 
exercises, historic references, and numerical examples. 

In this revised and enlarged edition the treatment of the theo- 
retical part of therm od)'namics, including its application to the 
steam engine, is mainly Ihe same as in previous ones. Additions 
have been made, since the first edition, on the following subjects : 
the vapor engine. Steriing's engine. Ericsson's hot-air engine ; gas, 
naphtha, and ammonia engines ; the steam injector and pulsom- 
eler, compressed air engines, the compressor, the steam turbine, 
refrigerating machines, and the combustion of fuel. There has 
also been added some miscellaneous matter in an addendum, be- 
sides sleam, ammonia, and other tables. The ammonia tables are 
new. having been computed from formulas of the author. 

Fml and its Applications. E. J. M I l.l.s and F. J. ROW AN (Vol. I 
of Chemical iechnology. ed. by C, E. Groves and W. Thorp). 
Philadelphia. Blakiston. 8^ $?.$(>• 

Thil fact that any great work must usually be the product of a 
growth, rather than a single effort of however great a mind, is well 
dlustra'ed by the process of evolution which has produced this cy- 
clopedia of chemical technology. Those who remember the earlier 
editions of " Knapp's Technology," and who can compare its bulk 
and its extent, to say nothing of the perfection and accuracy of the 
editor's work, with its latest representative, just coming out under 
the editorship of Messrs. Groves and Thorp, will be iimazed at the 
enormous extent lo which the development of the chemical and re- 
lated industries here treated of have expanded during the genera- 
tion just past. The edition of Richardson and Ronalds illus- 
trated the progress of a few years : that of Richardson and Watts 
presented another step in the path of improvement and growth, 
and we now have a substantially new work in whkih the editors 
have endeavored to give a fair synopsis of the facts and principles 
of science, as applied in the chemical industries, that shall satisfy, 
at least to a reasonable extent, Ihe needs of the working chemist 
and of the chemical engineer, — a new hut most imponant func- 
lionaiy in all great works. — and Lo give them a reference cyclo- 
pedia of their respective arts. 
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We have here the first part issued. 2 substantially bound and 
closely printed volume of 800 pages, fuU of well chosen illustrations. 
devoted entirely to the subject of fuel and its applications. A very 
good table of conterls and a remarkably good index, both of es- 
sential importance in a work of this character, make it easy to 6nd 
whAt is wanted, and to appreciate the magnitude and value of the 
work performed by the editor^ and writers. This volume ts fhe- 
pared by Dr. E. J. Mills and Mr. F. J. Rowan. iSe taltcr the well 
known engineer. It treats of the fuels, their cliciirical and physi> 
cal characlerisitcs. their sources, methods of exploiting, of prepa- 
ration for their v.irious applications, and their calorific value. The 
apparatus and methods of use of the screral classes of combusti- 
bles, including the modern fuels, the mineral oils, and the gaseous 
combustibles, are exhibited at length and in detail, and the forms 
of apparatus employed in their utiliration are illustrated. The 
theory of heat and of the heating efficiency of combustibles is well 
presented, and the methods of computation of heat developed and 
of temperatures attained arc illustrated by examples. The princi- 
ples of chimney draught are considered at great length, and the 
prevention of smoke. — a most important subject, especially in lo- 
calities compelled to submit to the use of soft coals. — is well 
treated. 

The portions tn which the heating of houses by hot water and 
steam, and those in which the laws of heat-transmission are 
studied, are perhaps the most satisfactory and valuable in the 
book. These are matters whkh have rarely been as fully, and ver^- 
seldom if at all. as well treated as we here find them. The book ■ 
is worth its price for this part alone. Thirty pages arc devoted to 
the study of furnaces using solid fuels, and as many more to the 
use of gas as fuel, including the theory and operation of the Sie- 
mens furnace and its many relatives. The work concludes with a 
very valuable examination of the practical effect of fuel, and in- 
cludes very extensive and most admirably arranged tables of the 
American as well as foreign coals, their composition, their heating 
power, and their practical value as shown by experiment and use 
tinder ordinary conditions of metallurgical and engineering work. 

Taken as a whole, this is probably the best work on the fuels and 
their use and applications that has ever yet been printed, and it 
possesses the advantage, for American chemists and engineers, 
that its contents are available for u&e in the United States as well 
as in Europe; and the special fuels of America are practically 
as fully treated, and in as available a manner, as are those of the 
transatlantic countries. This volume, if it may be taken as the in- 
dex of usefulness for the whole cyclopedia, indicates that we may 
fairly expect the work, as a whole, to become the standard work of 
reference on its subjects, and to remain so for many years to come. 
Cyclopedic works of this character have usually been found to 
command a very large sale in this country. — witness the wonder- 
ful sale of the Encyclopedia Britannica, — and this new cyclopedia, 
if its .'tale is at all proportioned to its relative value, .will find a 
market sufficiently extensive to handsomely repay its proprietors 
and contributors for their most admirable and conscientious labor. 



AMONG THE PUBLISHERS. 

The Open Court Publishing Company of Chicago announces 
an authorized translation of M. Th. Ribot's " Psychology of Atten- 
tion." 

— Jefferson Davis's article on Andersonvtlle, which the Confed- 
erate leader is saiti to have withdrawn from the North American 
Hevinv because its editor insisted on certain changes, will appear 
in BtlfffTiTi Magasine. The Bellord Company will also publish 
Mr. Davis's " Short History of the Confederate States." 

— D. Applcton & Company have ready the third edition of Da- 
vid A. Wells's ■■ Recent Economic Changes ; " the second edition 
of "The Ice Age of North America,'* by G. Frederick Wright; 
and new editions of " California of the South," by Lindley and 
Widney; "The Florida of To-Day." by J, W. Davidson; and of 
the " Handbook of American Winter Resorts." 

— The various aspects of sore throat are considered in an arti- 
cle by Dr, J. M. Mills in the January number of Babyhood, which 
describes a new apparatus for the treatment of tonsilitis. The di- 



rections for gargling may also be new to many mothers of young 
children. Startling facts are given in Dr, Doming's paper m 
" The Administration of Opiates to Infants," which shows how 
prevalent this pernicious practice is. The comparative advantages 
and disadvantages of early music study for young children are dis- 
cussed in another article, and there are useful hints for busy and 
anxious young mothers in the departments of "Nursery Helps and 
Novelties." "Nursery Problems " and "Mothers' Parliament." 

— " Mr. Bryce's ' American Commonwealth ' is out of print in 
England," writes Mr. Smalley to llie New York Tritmne. " The 
first edition in its three octavo volumes was of [,500 copies, and is 
destined to become moderately scarce, for it is not likely to be re- 
printed in its complete form. Messrs. Macmiltan are just bringing 
out a new and cheaper edition in two volumes, with the dangerous 
chapter by Mr, Goodnow omitted, or, at least, not fully reprinted. 
Mr, Oakey liall has chosen to bring his action for tibei against Mr, 
Bryce and not against the publishers, but no firm would wish to 
reprint an alleged libel while an action was pending: nor would 
Mr. Brycc himself care to," 

— Charles H. Kerr Sc Co. of Chicago have published a discus- 
sion o( the religious question by E. P. Powell, entitled " Liberty and 
Life," The author, having been brought up a Calvinist. has been 
led by the spirit of the age and his own investigations to renounce 
h'ls early faith, and now stands, with many others who have passed 
through the same experience, on the ground of agnosticism. A 
large part of his bock isoccupied with criticisms of iheold theology. 
which are not always in the best spirit, and are HI calculated to 
win converts. The part of the work to which we turned with 
most interest, however, is that in which he undertakes to tctl us 
what the religion of the future will be ; but we failed to find any 
thing new or satisfactory. All supernatural beliefs, he thinks, witl 
be abandoned, and religion will consist mainly in cultivating our 
own characters and promoting the material interests of society. 
The book closes with one of those Utopian visions of what human 
life will be a hundred years hence, which have lately become so 
fashionable, but which, we take leave to say, are neither interest- 
ing nor edifying. 

— We look up the Rev, William M, Campbell's "Footprints of 
Christ." published by Funk & Wagnalls. in the hope of finding 
something fresh in the author's conception of Christ's character 
and work ; but in this we were disappointed. Mr. Campbell's 
views are those now held by the mass of Protestant theoloi^ans, 
according to which Christ is to be looked upon chiefly as a model 
of moral perfection, absolutely free from sin, and exhibiting all the 
virtues in their fulness; while the old theory of the supernatural 
being, or divine Logos, is hardly alluded to. From its own point 
of view the book is fairly good. Mr. Campbell endeavois to trace 
the various shades and lineaments of Christ's cliaracter. the spe- 
cial excellences which at different times he exhibited ; and ihougli 
his views are largely traditional and his method uncrilfcal, his 
work is not without merit for moral instruction. We like in par- 
ticular the stress he lays on the stronger and more rugged elements 
in the character of Jesus, which preachers areapt to underestimate, 
but which are really among his most prominent traits. But a per- 
fect treatment of the subject re<]uires a different method from thj 
of this book. 

— The annourtpemcnt is made of the change of title from ffu/M- 
ing to Architecture and Building by. that well known weekly. In 
making a change the desire has been to indicate more fully the 
character of the paper than is signified by the name of Buileiing. 
Building has. especially of late years, devoted itself to tlic interest 
of architecture as a profession, and while it has made itself valu- 
able and interesting to builders, this interest has been rather frona 
the architectural side than otherwise. Yet the name has led many 
to suppose that it was being published rather as a representative 
of the builders than of the architects, and to overcome every pos- 
sible misapprehension of this character in the future they have 
adopted the present title as belter representing the character of 
the journal. Quite a change is made in the make-up. TIte two 
supplements that have heretofore been regular weekly features will 
be omitted, and departments substituted for them. In place oi 
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the trade supplement will bt ^ven the Hepartment of " Industrial 
Progress." which they purpose making a useful feature of future 
issues. Recognizing that architeclurc, however artistic, is not pure 
art. and that its practitioners cannot draw solely upon their inner 
consciouFiness for the de\'elopment of their designs, but must re- 
gard the demands of their clients for the latest improvements bot|} 
in structure and litlings, they propose in this department to place 
before their readers new and valuable inventions, materials, and 
appliances as ihey are placed on the market, together with ap- 
propriate notices of those valuable reference books, the trade 
catalogues, as they appear. The '* building news " will also ap- 
pear in a regular department, and two new departments, "Archi- 
tectural Engineering " and " Sanitary Engineering." will be given 
careful attention. 

— The first number of the third volume of TAe Amrrican Jour- 
nal of Psychoiogy (published now by Clark University at Worces- 
ter, Mass.) is now in press, and will appear in January, 1890, and 
succeeding numbers thereafter quarterly. The typography of the 
journal has been changed and improved. A new department of 
minor contributions has been added for briefer records of origin.il 
observation and research in laboratories and elsewhere, and for 
historical chapters upon various phases of psychological science. 
The digests and critical reviews of European literature, which have 
before formed so important a feature of the journal, will be con- 
tinued, and made as complete as possible. Their scope will also 
be enlarged so as to include, besides the fields already represented, 
the psychological parts of criminology and anthropology. The 
editorial staff will be increased, and articles of unusual value and 
interest are promise<i. The price remains five dollars per year. 
The first and second volumes will also be furnished unbound at 
4ivc dollars per volume till funher notice. 

— O. Applcton & Co. will publish immediately. "Around and 
About South America," by Frank Vincent, who relates his expcri- 
•ences of twenty months, made useful with maps and plans and 
fifty-four full-page illustrations ; " An Epiiome of Herbert Spencer's 
Synthetic Philosophy." by K. Howard Collins, with preface by 
Herbert Spencer; " James G. Birnej' and His Times." the genesis 
of (he Republican party, with some account of Abolition move- 
ments in the South before 1828; and "The Religion of the Sem- 
ites," in which the fundamental institutions are treated by Frof. 
Robertson Smith, and \}\z lH(frniUi0nai S*i>n(i/u: Strus will re- 
ceive a new volume on '■ The Physiology of Dodily Exercise, ' by 
FCTnand Lagrange. 

— Ginn & Company have just issued " An Elementary Treatise 
-on the Method of Least Squares," by George C. Comstock, pro- 
fessor o( astronomy in the University of Wisconsin and director of 
the Washburn Observatory. This treatise has grown out of at- 

[Its by the author to so present the subject to students that a 
rorking knowledge based upon an appreciation of its principles 
might be acquired with a moderate expenditure of time and labor. 
Believing that the ultimate warrant for the legitimacy of the method 
is to be found in the agreement between the observed distributioo 
o( residuals and the dislribulion represented by the error curve. 
Professor Comstqck has abandoned altogether the an.ilytical 
demonstrations of the equation of that curve, and presenis it as 
an empirical formula, representing the generalized experience of 
observers. The evidence in support of a formula of this kind is 
cumulative, the few curves presented in illustration being con- 
sidered as samples of the kind of evidence existing. Prominence 
is given 10 the distinction between accidental and systematic 
errors, and the limitations which resuli from (he difference between 
these two classes of errors is insisted upon. 

— TAt OpAtAalmic Review begins its new volume with an 
American editor. Dr. Edward Jackson of Philadelphia, who suc- 
ceeds Dr. James Anderson of London. It will herealler contain 

^original articles from American as well as English ophthalmic 
liurgeons; with notices of all ophihalmological papers published 
here or abroad, and full reviews of the more important of them. 
The Review is now edited by J. B. Lawford, M.D.. London ; Karl 
Grossman. Liverpool : Priestley Smith. Birmingham ; John B. 
Story, M,D,. Dublin, and Edward Jackson. M.D., 215 South Seven- 
teenth Street, Philadelphia, to whom all American communications 



concerning editorial matters, copies of papers, books for review, 
etc.. should be addressed. The Revtne has hitherto devoted its 
space almost entirely to English and foreign contributions. Its 
success in this field has led the editors and publishers to increase 
its scope by including an index of American articles on ophihal- 
mological subjects, reviews of the most important papers, origirval 
articles by well-known men, and reports of the meetings of the 
American Ophihalmological Society, and the section on ophthal- 
mology of the American Meilical Association. 

— Gebbic & Co., Philadelphia, have just published a book on 
the drama, entitled " Players and Playwrights 1 Have Known : %. 
record of the English stage from 1840 to tSSo," by John Coleman. 

— Funk & Wagnalls. have published " The Patience of Hope 
and Other Sermons, by the late Rev. Joseph H. Wright, with a 
brief Sketch of his Life." edited by Oliver J. Thatcher, Professor 
in the United Presbyterian Theological Seminar)-. Allegheny. Pa. 

— The first number of Katt Field's WasAihgtan has made its 
.ippearance. Il is a " national independent review." will be pub- 
lished every Wednesday, at Washington, and partakes largely of 
the individuality of its talented editor. Four dollars per year, ten 
cents per copy. 

— The Belford Co. have in preparation " A New Encyclop££dia 
of American Bio£;raphy," intended to not merely cover the ground 
usually occupied by such publications, but to make special men- 
tion of the men and women who are doing the work and forming 
the thought of our own time. Mr. James R. Gilmorc (" Edmund 
Kirke ") is the editor. 

— Mr. Justin Winsor is engaged upon a biographical and his- 
torical work to be entitled "Christopher Columbus: an examina- 
lion of the historical and geographical conditions under which the 
Western Continent was disclosed to Europe, with an inquiry into 
the personal history of Crtstoval Colon." Houghton, Mifflin & Co. 
will be the publishers. 

— Dr. J. E. Oliver, of Boston, well known as a careful and in- 
telligent student of American history, has edited, says the Boston 
Transcript. " the diary of William Pynchon, of Salem, and his 
book will be published at an early day. This diary was written 
during the middle and later years of the eighteenth century, and 
gives an accurate picture of .Salem's social and political life in that 
interesting period. It will be issued by the Riverside Press." 
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LETTERS TO THE EDITOR. 

*^C»rrt*pa»dtnlt »rt rtqtietttdt» ht At trit/ mt ^uihU. Tkt ■writer't mmmi» it 
in All cattt rtqmirtd ** pr»m/ »/ g»td fmitk. 

Thr fJiUr Willi* gtmdU /mHitk *nji f»rrit% c^mtmmimt milt lit tk^nt^ltr' ^f 
tk* j»mrm*it 

Om rrv'fti, tmemljr nfitt a/ Ikr mmmttr cmmtmimiHg kit e«mmmmlcmlt«m wiU im 
furniiktd frtt la mnj cfrrtt^ndtnl. 

What Dr. Flint has to Say about the Nicarag^ Footpriata.' 

In replying to Dr. D. G. BHnton's article of Nov. 18, 1887, 
issued by the American Philosophical Society, and republished in 
1888 (No. 86) by the Philosophical Society of London. I entirely 
overlooked Dr. Brinton's quotations of Pablo Levy as authoritative 
for geological reference. I desire to correct the erroneous impres- 
sions caused by Levy's geological idiosyncrasies. 

The volcanic convulsions that modelled the existing features of 
Nicaragua were acting in remote times only, in its south-western 
part. The lakes occupying the old craters give no indi'catioris of 
disturbance, while those of historical times have not changed the 
contour of their surface, except in small effusions of lava. The 
largest volcanoes are between Nindiri and Managua. The ash- 
eruptions of Cosequina. on the north-western confines of Nicaragua, 
have diminished in vulume. and may be considered as extinct. 
Monolombo, on the north-western shore of Lake Managua, has 
had various ash-emptions, but its contour remains about the same 
as when visited by the early Spaniards. Omotepe still keeps its 
cone-like contour. The last eruption in 18S3 was not accompanied 
by trembling. Lava was thrown out near the old crater on the 

< Exinctt [ram ■ Icticr til Dr. Earl KUni o( Kev», Nkaraciu, to HiUxmM T. 
Crc»Kip of PhllMUlphla. 
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eastern slope, doing but lililc damage, however, as it was some 
disunce from the town on that side. The ashcv injured Ihe crops 
on ihc eastern slope, and also those about Rivas. Smoke con- 
tinued about three years in interrupted ermssions. with violeni 
rumbling, but no trembling of the earth. Like Monotombo, it is 
out of the axial line of the older and extinct volcanoes which lie 
between them and the primitive Cordilleras. If a line be drawn 
from Omoiepe to Tipiiapa. and thence to Cosequina, including 
Monotombo, ihc volcanic region of this district, in remote .ind 
recent times, is included wtlhin it. 

This volcanic district referred to was the first occupied by early 
man, and even at the present time it is the most thickly populated. 
Strange to say. those who have written about [his portion of Ni- 
caragua, either in a historical or scientific sense, have entirely 
ignored it. Especially is this true in regard to its geology. Know- 
ing this to be true, I retiucsled Mr. 1. Crawford, who is in the em- 
ploy of the government, to give mc his views in regard to the 
geological formation of this state. His remarks upon the subject 
are as fotlow.s. 

" Geology, in the larger part of Nicaragua, promises many in- 
Icrcstirg and valuable revelations to scientists searching for evi- 
dences of time and life. It is generally supposed by the world at 
large, that Nicaiaguans are rocked to sleep by earthquakes, but 
you know that this is a mistake. So far, I have rot been obliged 
to tread in the footprints of scientific predecessors. "Ihe geology 
and mineralogy of this region has never been smdieil before. 
Organic matter in this country is not a kind of infusoiia from active 
and extinct volcanoes: neither has all Ihc organic matter in Ni- 
caragua been incubated in the yet warm craters of extinct, nor 
singed by hoi eruptions from active, volcanoes. Having been 
ordered by (he commissioners of Uranada to make a typical collec- 
tion for exhibition at Parts. 1 was obliged tn hurry over the moun-» 
tains and ravines of this country in order to accomplish the work 
in time for shipment to France. The colleciton of geological and 
mineralogical specimens that I formed demonstrates that Nicara- 
gua is not the volcanic region (hat Spanish gold-hunting and 
Indian-murdecing priests declared it to be. This mistake has 
been copied so frequently by careless Investigators that at present 
it passes unquestioned by our great European and America scien- 
ti^c .iKOciations. It is well known, thai, so far, there never has 
been even a siipertici.\l examination of the geology and mineralogy 
of the region we speak of. Levy's history of Nicaragua contains 
so many evidences of its unreliability, that any person upon read- 
ing it is impressed at once with the fact that Levy is not relating 
what he saw, or obtained from reliable sources, in regard to the 
geology of this country' : he is simply drawing upon his imagina- 
tion. What a sad example for members of scientific associations 
who hurry into print, copying and publishing as fads things that 
they have not investigated, thus perplexing hardworking searchers 
for truth, I quote here the following paragraphs from one of my 
recent reports to the government of Nicaragua. * On account of 
diversity in the geological formations, and for the sake of easy 
reference. I divide this country (Nicaragua) into three parts, called 
eastern, central, and western. The eastern is bounded on its 
south-western part as follows ; commencing at 87" west longitude, 
from Greenwich, and 30" 30' north latitude, and extending by an 
irregular line to 85" 50' west longitude, and 12* 45' north laliiurle. 
thence to 85' 9" west longitude, and 11* north latitude. The 
geological formation of Ihe eastern division in the northern part is 
composed of eojioic and lower Silurian rocks, minerals, and metals; 
some merely horizontal, others at various angles of inclination. 
The Silurian, which rests unconformahly on the cozoic, is in places 
covered by alluvium formations. The middle and south-western 
parts of this eastern division are eozoic-Silurian and in some cases 
Devonian, each of itie eras, in various places, well defined, but in that 
undisturbed condition in which the primitive upheaval and subse- 
quent contractions left them, resting at various angles of inclination. 
No evidence of earthquakes, no volcanoes, no volcanic craters, are 
to be found in any part of this eastern division.* We call particu- 
lar attention to this fact, and have been so much occupied by Acid 
work, in the mountains and ravines, that it has been impossible to 
pubhsh a detailed account of it. The specimens collected will, 
however, keep fresh and tell the true story. In reference to glacia* 



tion, and moraines deposited by the glaciers. I found on the mcsa» 
near Mctapa, at Totumbli, rocks and moraines deposited by the 
glaciers, and traced them toward the Pacific Ocean. 

" North-eastward for about 7 leagues there is an elevated plain 
adjoining that part of the valley of Scbaco. in which, at the Rio 
Viejo, 1 found a large deposit of petrified bones of quaternary and 
tertiary animals. In my necessarily hurried examination of the 
deposit where the bones were found. I recognized no bones of the 
human body, but several bones of parts of the head.' There werftJ 
also a few teeth of large marsupials. These unexpected discover- 
ies in this hitherto supposed hotbed for volcanoes I have not yel 
carefully examined, but hope that lime will soon be given for its 
future study. Particular attention is called to these peculiarities in 
the geological formation of this pan of Nicaragua, which are not 
in harmony with, but opposed to. statements and maps of all his- 
torians about the geology and mineralogy of Nicaragua. I was 
loo much hurried in my examinations to satisfy myself as lo 
whether the bones were older, or were deposited, or which were 
the older formation, they or the glacier. The nearest moraines 
and glacier- marked rocks that I noticed were about two leagucfti 
distant, 2CX) feel higher than where the bones arc. The glacier 
rocks may have been strewn over the valley on a surface deposit 
of 200 feet directly over the bones, or, as the valley was — 1 have 
some reason to believe — once much deeper than at present, most 
probably the moraines and glacier- marked rocks falling in the 
valley were washed down the Rio Viejo by large Hoods into Ihe 
present Lake Managua, and therefore the deposit of bones would 
have been made subsequent to the glacier period." 

A word aboui Ihc glaci.1l period and its relation to the fossil 
remains mentioned in the extracts of parts of Mr. Crawford's let- 
ter as occurring in the cuttings of the Rio Viejo and the great plain 
of Sebnco. emptying into Lake Mantua, and his uncertainty about 
them. As they occur some 200 feet lower than the moraines to Ihe 
north-east, requiring another visit to arrive at the truth, we must 
say that those on the large stretches of lowland, north of Lake 
Nicaragua, occur under like circumstances. These plains extend 
back to rhc b.isc of the old Cordilleras. Their upper surface is 
composed of black alluvium lying along the northern bowlders, 
which were the make-up of an inland sea. or ocean inlet, shut in 
by the upheaval, after which the waters flowed back to the foot- 
hills, from, or due lo, an accumulation of rainfalls washing down 
Ihc .illuvium. On the plain mentioned, north of the lake, were 
found the bones <A what Professor Baird said belonged lo EUphat 
primogenitai: while in the river banks to the eiist, formed of con-| 
glomerate detnius, stratified, and volcanic material (shown by 
pebbles of scoria, worn smooth), laborers, while excavating there 
in 1S74, encountered a fossil human skeleton, some twenty feci be- 
low the surf.ice. 

Clear demarcations of geological epochs arc found in this locali- 
ty; and the question of ice age here will be decided in the near 
future so clearly that scientists will feel s;iti<ified. It maybe inter- 
esting also to mention, that, in 1S63, while passing from Tipitapa 
lo Taloljnga. I noticed glacial deposils ; also, on a hill back of San 
Carlos, sharp fragments of quartz rock of large dimensions are oi 
glacial deposition. 1 called the atteniion of Professors Henry and] 
Baird to these facts years ago, and requested the geologist of the 
Itrst canal survey lo visit Ihc localities named, but he could not do 
so on account of press of work. In a letter to the American Anti- 
quariiiH I asserted that the fossils mentioned were above the clay 
formation.* under the ash-eruplion that covered the vegetation, 
whose fossil leaves may determine the geological period of Nicara- 
gua, or the time of its disappearance. *Che coincidence of the foa 
sil leaves with those in the sedimentary rocks formed here after the' 
uplifted coast range, produced by the cataclysm, goes to show that 
the glacial age here was disappearing. Near by. lo the north-east, 
the gLiciers crowded on towards the fierce fires from the summits 
of the old Cordilleras, trying to assert a supremacy in that conflict 
of elements, both vicing in their work of desolation. The eternal 

■ A dii line tion twtwcca (lie hone* oi ihc hunan titdy Bod lte*<l K oviijtiitljr here 
intended b]> Mr. Cnirfard vaA Ur. Fliot. — H T, CmMni. 

■ The Ath-cnipiion did not «xtead nonh ol the Uke« to wh<r« ttic boDW occue] 
It «ru an epoch of repose, ot toQg duraUoH, dufing whidi Iht accumtilalKMi ol kllu 
vlun wu depMit«d arouAd the lakci and over Um Kl^ctot drpoaic* in ttie location 
mciiiiaacd. 
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Iiills, suppotting Ihem. were unmoved ; ashes and ejected scoriae 
were spread upon (heir declivities, and thus, aided by subsequent 
rains and a tropical sun, has unburied the hidden bones of various 
animals in the water-ways. While those of the masiodon are also 
-exhumed, their compeers of Siberia await for a distant future to 
tegain a tropical sun. Which of the two is ihe older? Thai any 
lived after the disappearance here of the glaciers, proves nothing. 
With proper surroundings, they might exist to-day. 

I desire to state clearly that the Kev. Stephen D. Pect's assertion 
(hat Dr. Brinlon makes out on my own testimony that the fool- 
iprinls did not belong to eocene times, is in error, and needlessly 
so, as he had received from me an es'^licit denial of any con- 
nection of sand with the shells. The leaves, or dust of leaves, if 
.any were with the shells, came from trees growing around the lake. 
No volcanic force has disturbed the location, at least in historic 
•times. The sandal, or some covering to protect the feet, the Rev. 
Mr. Peel knew was ascribed to an impression sent lo Harvard, 
-from a location forty miles distant from those at the quarry*, to the 
80Uth*west, and on the other side, of the range of extinct volca- 
'nocs. 

I never said that the " molten sire.ims of lava found their way 
into Lake Managua." There Is nothing of the kind found ihere on 
the lake border. Layers of tufa, made up of volcanic tlclrilus, is 
ihe formation of all tlie district we speak of ; and at Masaya. 
Juotepi, etc., the Tiscapa lava (low spoken of by Levy must have 
occurred to that gentleman in his dreams. II Dr. Ilrinton had not 
quoted Levy in connection with my attempt to explain the history 
of the impressions 1 sent him, no such erroneous data would have 
gone forth in regard to the outbursts of lava that occurred. The 
mountain of Masaya, l>etween Nindri and M.'xnagua. is the only nota- 
ble locality. It passed over the old tufa. Monnbracho also 
ejected lava, and it spread over Jhe plain to the souih-west of Gra- 
-nada. These mountains were in action long subsequent to those 
mentioned. 

The Rev. Mr. Peel's assertion that Harvard and the National 
Museum have only slabs with impressfons of feet to judge from, is 
also incorrect. If he will rc-perusc his own Anliquarutn, he will 
■find there hitter complaint.";, on my part, in rcgar<l to the lack of 
care in the examination of fossils found with and separate from 
them, which alone would identify their geological age. His aim is 
undoubtetlly to keep up the controversy. Truth is certainly not 
obtained by making direct denials of phenomenal occurrences thai 
Dr. Brinton and Mr. Peet never saw or investigated. The " big- 
toe " argument will not apply to an arched instep. A long os 
calci's and a flat-fooled race have the big toe perfect. Let us wait 
until one of the fossil feet are found. Before belittling finds of the 
class mentioned theyshnuUI he compared with simil.ir ones occurring 
under volcanic formations in other countries whose geological exami- 
nation has been iletennined by competent men. "The great volcanic 
outburst that overran northern and centr.il California," says Dr. L. 
•G. Yates of Santa Barbara, "covered the relics of a r.icewho were 
there, and lived there, previously, whose implements were found 
binder Table Mountain, a bosaltic formation, two hundred feet in 
thickness. These relics arc unique, and were made, and covered by 
lava, so long ago, that the river bed down which the lava ran (and 
where it still lies, forming the summit) is now high above the sur- 
Tounding country, forming the Table Mountain, and where the 
mountains which were on cither side of the old river-bed have 
been washed away, and their places now occupied by valleys and 
■river-beds, and since which time the whole surface of the country 
has been changed, with a new surface soil, a new vegetation, and 
.a new fauna. "' 

Facts of this nature, by men of Dr. Yates's character, should not 
be ignored. No sceptic can doubt that man existed there in as re- 
mote times as here in Central America. I have often reported thai 
there was a resemblance in the geological finds of the two. Call- 
-fornia has no greater variety of minerals: gold, silver, tin, lead. 
'bismuth, platinum, nickel, zinc, iron, etc.. are among the metals. 

I want to call the attention of scientists to this neglected spot in 
Nicaragua, and convince them that man e^cisted here long prior to 
'the glacial era. Will some of the scientists in the United Statesdo 
me the favor to look over the few shells sent by me to ilie National 
Museum. These specimens will tell the exact lime (geologically) 



when man lived here in the caves, and subsisted on the very oy: 
ters (i.e., from the shells). The specimens may be seen ami 
tho.sc I forwarded a few years ago. and which are now in some 
part of the National Museum. 



Science Text-Books. 



Is there lo be found a really good " Physics " lor lads of twe! 
to fifteen, as good as Shaler's " Geology " and Packard's " Zoology '? 
Several firms publish and manage to ■" introduce" a lot of old rub- 
bish as science text-books. It is a scandal that ought to be ven- 
tilated. I have just opened a " History " sent out by a firm that 
professes to patronii:e and popularize science, and my boys are 
promptly told, " For !he histor>' of Ihe Creation, Deluge, and Dis- 
persion, the reader is referred to the Scriptural narrative." It 
needs some patience to get through this Aufklavattg (ram stufl lo 
real science. P. 



INDUSTRIAL NOTES. 
New Electro-Medicat Apparatus. 

An improved form of Laclanche Faradic battery for the use 
physicians and surgeons, is shown in the accompanying illusira- 
tion. In this battery the exciting Huid is a simple and inexpensive 
solution of sal ammoniac and water, which will last' without re- 
newal from six to twelve months, The zinc element is a pencil o( 
pure metal, the position ol which is never disturbed, whether the 
battery is in action or not. It usually lasts over a year, and is re- 
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not 



require 



placed at slight expense. The carbon element does 
renewal, as a rule, oftener than once in two years. 

The baiter>* has a handsomely polished hard-wood case, open- 
ing at the top and at the front. It is provided with a metallic han- 
dle, which, together with all the metallic parts of the machine it- 
self, ts nicket-ptaled. The case measures nine and a quarter inches 
high, five inches and a half wide, and seven inches and a half long. 
In Ihe case is a^commodious electrode pocket containing a pair o( 
interchangeable electrode handles, a pair of nickel-plated hand elec- 
trodes, and a sponge electrode. The battery cell ts inclosed in an 
Inner compartment, which, while it is closed up .ind completely 
separates the cell from the rest of the apparatus, is arranged with 
a sliding cover to give convenieni access to it whenever required. 

A feature of special impurtance is the fact that the cell and all 
its working parts are mounted on a polished ebonized slide, with 
automatic electrical contacts l>eneath its surface. The act of pull- 
ing out this slide a shon distance sen-es to start the machine, and 
closing it up cuts out the cell and stops the action. This makes it 
impossible to close the case without cutting out the cell. This 
battery is manufactured by E, S. Greeley & Company of this city. 




January io, 1890.] 



SCIENCE. 



The New Disk Clutch. 
Among the many LntercBlini; devices shown at the recent 
marine cnhibition in Boston was a rovcl and ingenious disk clutch, 
Ihe invenlion of Mr. Walter Hnri of I his city. This device Is in- 
Cended primarily as a safety boat lowering apparatus, though it is 
equally efficient (orhotaiing boats or merchandise, by cither tnanuaE. 
steam, or electric power. The apparatus consists o( a pedestal, to 
be fastened Id the deck or elsewhere, which supports two disk- 



cicilches, one at each end of a horicontal shafL The ropes or falls 
by which the boat or other article is suspended are placed in these 
disks, by which they are clutched in such a way as to prevent slip- 
ping, The motion of these disks is controlled by a hand- wheel, 
by which the speed of revolution of the shaft and consequent 
lowering or hoisting of the boat is governed. The machine is 
compact and powerful, and attracted much favorable .mention 
among men interested in nauiical affairs. 



^ Exchaogei. 

SPtKC al chtLtge to kll, II of sstl^actorycharmctcr. 
dre»» N. D. C. Ho<Jne», tt l-af'iyeiic PUcc. New 

A fev duplicalei of lUttrex rtulir, M. ramn>am*, M. 
^i-imditni, Ca^iit rtiftt, Httrfit ttttirhtta, OUva trt- 
aiuin, O. rtticuUrii, Citaratlfima /nrnfirjilf, CjfrttA 
i^fnt irrf^mtit, C. lyn-t. Lvtlm £igaHt/it. Aimala 
patina. Chitm-i t^tm.iia. anil mma Ihirty iiltior .poctM, 
for exchange for <lie1U not in our ai!lccli4>«i. 1j*[ on ap> 
pliCAilon, — Cur'iD'' MuiRum, Polytwhriic Society, l»u- 
uvilk. Ky. 

PbctOKTsphi and Stemnoupic vt«m of Aborision of 
any cniiniry, iikI fine lnml»caTVca.ctc.,WMited in exchaiice 
i«T m[ii«i»b ud (ottiU, — L L. L«wi», Cot>c&ha«<"> 
New Vork. 

Unmen'^ AtjceiH^iiitr Hitlerichrr t/amd'tii/at iVs^p' 
ti£, ifafi,) for tcicnlilic bnolti — ihcne iiubliihMl In the 
inUrmittiaimt S.-i/»tiJif Stritt prefened — J»iiiei H. 
ScoUer. Schcoectady, N.V. 

AMroBomml work* and reports wanted tn eattuuige or 
(obuy, KcportiCif nbwrralLont on the planet Kcntune 
and lit Mtellite sptciAlIf dnlc«d. — Edmund J. Sh<ri> 
djQ, 11.A., *9s AiJelt'hi St., BruoUyn. N.V. 

I would liLe to coneipond wtth any penon having 
Tryon't "Structural ^ui Sytiematic Coccholoinf '' to 
diipoK of. I wiih .ilso to uDlain Stale or U.S. Reports 
OB GcolnEy. CdochaloKy- and ArrhKoloity, I will e«- 
<huif « cljMifi«d tpectment or p.y c>t>t- Alto wanted a 
<owr »t MatFarlao^S " ' ie^jlogiil*' I'lavelinq fiimd-Book 
andGvi'loKicjl Ruilway Oiiidc." — I*, f,, WilUrJ, Cui»- 
40r of .MuMutn, Albiim ALademy. Albion. Wi<i. 

McrrinS '* llriti>li fitilwrflio.'' Mo«rt»'« "Neil* and 
EfCga ol Kniiih Bitils." Bn?c'« " Bird» •>{ Euraire" (jll 
fnlnrcd pUiei\ and '>l)icr natural hiitory, in cvchsnge 
for Sh*l(<;*i>eri!>nii ; cither book* paniphlnt, cngravinc'. 
orcntiintfi.— J. D. Bamcit. Box ijs. Straiford. C»n*d». 

[ htif^ A miftte'Hi.i i\f^!iini iWcalhcitiv), and many 
«4ber "prciei of slielU fr m the noted K'^ntconiJCiJ L^Vc 
nnd vi'.'inily. aUn from We^tnn New Y'wk, ard lovviK 
tiom (K« MnrcclliiiihaJc of Nrw Vnrlc. whidt I wcmtd be 

tUd to exchatiKC (or •pc:!ra<;n> of iciTiiific value of any 
ind. 1 A'ould .klan like lu correitpund with pcr»ona inlvr- 
esied in lUe oUevlitj'i, ule, or cactiaiige uf tndiaa rdtck— 
D. E. WilJarJ, Albion Academy, Albion, Wii. 

Will «xchaR[e "Princeiu* BeWew " for itSj, KudIi 
Mil]«r'» w.>rlc> -m Kcolotfy nf-i other •ciencific worlct. fit 
iMck NumbeTiof " TIk Auk." "Aaterican Naluralnt." 
brother icieniific periodicaU nr tmoii. Wriie.— J. M. 
Keek. Chjr.t.>ii.<Vhio. 

" I wi*h |n rxrlianKe l-tfiJafirra with lailic* in the 
«aiien> and toiithrm ua(R». I will ■rf'nO wcnlcm •pct-ie* 
Jar Ihotc found in other l-jcilitiei. " — I'. C. Truntan. 
Voica, UKx'kioft 0>., Dakota. 

ShelU unij. curii»iiic« fof marine OicIIk, curitHltiea ftr 
vnineraU addteo W. F. Lerch, No. 306 Eait FoiiTih Si., 
Da veil port, Inw^, 

I wajit 10 eortetpond and evchanee with ■ collector of 
beetles m Ti^a.is or El'irida. — Woi. D. RiihardtOii, 
V.O. Itaa »}. Kr«derickit)utKt Virf inui. • 

A cntleclion of fifty uncltMtlled •helli for thebrit offer 
in bird ikiui ; alto tKin« of California birda fir those of 
birds ol mbci localilin. Add/eaa Th. £. Slevin, •413 
Sacramento St.. San t ranciiicu, Cal. 

I have flirty varieliet of bird** eeev «id« blown, Gr*t 
«lEia», in tell, with full data, whii^h rwill exchange for 



booli*, adenUfic journal*. *h«Ua, and ctirtos. Write me, 
«lalinK what ywu have to ufier, — Dr. W. S. STaOIfii, 
Bemadotle, Kiillon County, III, 
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CAIN i 
ONE POUND I 
A Day. ; 

A (;ais of a porNn a day fn the J 

CASE OF A 4I.\N WHO HAS BECuMK "ALI, j 
RUN rw>WN," AMUtAS UEULtN TO TAKB ) 
J TllAr Ki:m VRKAPLE FLESH I'Rnin.TCB. 
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Wnil2 !IG 



OF PURE GOD LIVER OIL WITH 
Hypophosphites of Lime & Soda 

IS NOTHING USLSUAL, TlltS rEAT 
HAS BEEN CERrORMKU OVER AND OVi^X 

AGAIN. Palatable as milk. En- 

IKJRSED BY FlIVSlCIANS. Soi.D BV ALL 
DruCOISTS, AVOIDSUBSTrrUllONSANO 

IMITATlriNS. 



Mineral Lands, 



MAXGANF.se DEPOSIT.S. — a rich dc- 
po*l of Manganese is for sale. Apjily to 11. 
N., tare ol Scifttte, 47 Lalayelie Place, New 
Vorl(. 



GOLI>-BEARTNC QUARTZ VEINS.— 

Any one winhing to ciigAgc in g'tM mining will 
learn of k newly discovered vein by applying lo 
II N., care of Seitnet, 47 Lafayette Place, New 
Vork, 



RED SLATE. —A valuable deposit of red 
sUlc for siile. Ap^jly to H, N., care of Snenct, 
47 Lalayetlc Place, New Vork. 
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A Mew Hetbod of Treating Disease. 

HOSPITAL REMEDIES. 

What are they ? There is a new departure in 
the treatmenl of dise-Ase. It coniist* in th« 
collection of ih« specifics used by noted i^pecial- 
isi-i of Kuiupe and America, and bringing them 
within the reach oE all. For in*lance, the treat- 
ment pur.iieti by special ptiysiciani who treat 
indifiestion, stomach and liver troubles only. 
wa« oliiaintrd and prepared. The ircatmeni of 
other phyaicia,n!> celebrated Cor curing catarrh 
was pntctircil, nnd so on till these iocompaiable 
cures now include disco&c of (he lungs, kidneys. 
female weakness, rhcaniaiism and nervous de- 
bility. 

This new mclhod of " one remedy [or one 
disease" mu»l appeal to the common sense of 
all sufferers, many of vrhoii) have cxpcricticcd 
the ill eflccls, and thoroughly realize ihe ab- 
surdity of the claims of Paitfui Mctlkincs which 
are gtiarantccd to cure every ill out of it single 
bottle, and the use of which, »s siatitlics pruve, 
kai itiinfj mori jtitmacks tMan ahdkol. A cir- 
cular desciibmi; ihci^:; iikw rcinedic<i ii sent free 
011 rt-tcipl of Klam|> 10 pay postage l>y Hospital 
Remedy Company, Toronto, Canada, sole pro* 
prietorv. 



A Dsefal and Handsome Present. 

Prices Redjced far the Holidays. 

'uMl 

M'aniuiied 14 karat void ami Ui glv«i»nrrnot luilla- 
r>cikoii~li> pronotiiicM tiy bamlrfxlA of plPsaB<l cut^ 
bomere to Im (h« ti 'M fouutaln pen In tBe markai 
tiecaiue It la alwiTo road^, Wrtl«s froaiy moA 
aever f aU out ot orOer. 

Sent by mail prepaid for %\.y>, ti.oo, and ^.jo 
each, accordiDf tc ilfeaelectad. 

Tb«w are apflclal prlcM for lb* bolldaya, aad Uils 
offar BboiUd t>a aTallad of by all wbo write. *^ 

JOHN S, HULIN, 

M'i*t? Stutiuiier, Stoiiui Priuter, 

and Dealer la Uiefjl Office SpecialUca,aad 
Labor SavitiK Devicea for Accountants. 
8rnd ntnmjtfifT iiSuairaled ratalogw, 

No.;)»1> BKOADWAY, New York. 

Wwldl&s Itivltatlone iwd rlelllng cards sn- 
Kravad lo ordar.— TOe v*ry beai <)iiallir of worfe 
SUftranteed. 

Th« L«rcM', HauditOfnivT. lUir) Mrml Complat* 
Accouut-ltoolc Mauufarwrr and Pr1nllu)f Ea'ADllab- 
Iiinnt fur Flue l'«mmere!«l Work tn Xow Yi»rk IHly, 



\ f I V p Tl \ I O Our nock i* v«ry complete in 
.VI i I ' r>f\i\LyO. 'i'M Cabinet spei-iment lur 
the connoiiKur, at wril »» clicapcr ipccimeiK (or the l>e- 
sinncr inrl (he (riidrnl. We ulim make n -pecijjly of 
mincraU liy »tii[lii for ]llT>wpipe Aanlytu We have le- 
ccfiUy iMcivcd fine tpecitneiik gf Dcutjr Quwtt un Chry«- 
ocuIIji, (rtitn Irl'itw. AriiuDa ; Malikchtie and Ainrle, 
Bisbee, Arii. ' Lriiktmile. very rare. Aiit ; Milkrite, 
Antwerp, tt.\.; modified Qunrt* crystab. Aletaader 
Co., N'.C, ; etc,, etc. Conpfece Ca(al«ue tree. 

CEO. L. ENGLISH « CO.. Dolm in Mineral.. 
!}■• CktHtnai St., I'htladdphfa, Pa. 

Readers of Science 

Correspomiins or iiisiling with AtiffT' 
tiseri, •will confer a great Javor by tmntWH- 
ing tkii paper. 
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CALENDAR OF SOCIETIES. 
Royal MeteoroloffJcal Society, London. 

DfC. iS. — Thr following is a list of ihe 
papen read ai the nieeiing: " Rcf>orl of 
the Wind Force Committee on the Factor of 
the Kew patlfrn Robinson Anemometer." 
by Mr. W. H. Dines, who has made a Urge 
□umber of experiments with various ane- 
mometers on the whirling machine al Herr- 
hant ; "On testing Ancmoinetcrs." by Mr. 
W. H. Dines. B.A ; "On the Rainfall of the 
Riviera," by Mr, G. J. Symons, F.R.S ; and 
" Report on the Phenotogicil Observations 
for 1889,"' by Mr. E. Mawley. This latter 
papet' was a ifisctission ol observanons on 
the flowering of planls. the appearance of in- 
sects, and the song and nesting of birds, etc. 

Philosophical Society, Washington. 

Jan. 4. — The following Communicalions 
are expected : H. A. flaxen, Drocken Spectra : 
W. J. McGee, On the Southern Extension of 
the Columbia Formation. 

Academy of Sciences, New York, 
Jan. 6. — The Regular Business Meeting 
will l>e held, after which ihe following pajMir 
is announced : — W. (ioold Levison. Notes 
on I'yrotechnical Photography (illustrated 
with the lantern). 

Boston Society of Natural History. 

Jan, I. — F. W. Putnam, G. Frederick 
Wright, W, O. Crosby, Warren Upham and 
G. iT. Barton. Discussion of the question of 
"The Climatic Conditions of the Glacial 
Period." 



CATAKUH. 

Calarrbal Dc«rnriu*— flMy Fcvrr. 

A itiw HQUK -cnXATHIMT. 

Sufferers are not generally aware that tbcGC 
diseases ate cunlngiuwi, or that they arc dur to 
the preGCiicc of Mring paia-siies in the lining 
mcnihraiic of the no*c am! custachinn laUcs. 
Microscopic research, however, ha* proved this 
Iiibr A fnot, and [he re!>uli of this discovery ii 
that a simple reoicd)' ha&bcen formulated where- 
by caliirrh. catarrhal deafne^N and hay (cvci arc 
pirrmancntly cured in from one to thice simple 
api'liL-ntioris made at hnme liy the patient once 
in two weeks. 

N.B. — This Irralment is not a ftnnff or an 
ointment : both have been diiicanlcd by repn- 
table phy>iciaiis at injurious. A pamphlcl ex- 
plaining this new treatment is sent free on 
lecerjit of stamp lo pay postage, by A. H. Dix- 
on A: .-son. 337 and yiq V/ctA King Si reel, 
Toronlo. Canarla. — CMrhlian Atfz-^catt. 



SufTerers from Calanhal troubles should care- 
fully read tiie above. 



RUPTURE 

curcil III iiipuUied lioic. 

NO DELAY FROM WORK. NO OPERATION. 

Call or tend stamp for cirevlar and rcfercooc ai thMs 
cunt). Wb hav« cin band iiv«r juo iljrlns o( Iruiaei, Iron 
fli Dp. und iu>}i«iuorm ul all kimlt. Orden filled by 
mail i>r exprvii la any nan n( ihc Uniicd Staiet. 

C. A M. BUKNHAM. M.D.. 

ij"! ClifiiL/fi riact. New Vfil. 



A TEMPORARY BINDER 

for &ieHit is now ready, and will be mail 
po»tpaid on receipt of pnce. 

Half Morocco • 75 *:cnt». 



m 



ThU binder j* «lrons, dttrabic 
elrKant. bai jcill bide-lllle. »ad *Ih>wt 
ib< o;i«nii]f of the pages perfectly 
Am. Any number can h« taken wtt 
<ir raplaced wiiliout dvturbing th« 
oihcn. and the paperi mrc not mnti- 
lalml for lubtcquenl pemutnent bind 
\.nii. Filed in thii binder. Sirtfmti 
always convmiiMii lor reftfnmce. 
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N. D. C. HODGES, 

47 Lafaycltc Place, New York. 



EsTABLISHEtl 1859. 
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H. A. drew: 

Commercia! Printer, ^ 

37 Clinton Place, near BroadwaV|^| 



New York. 

Wedding Orders. Souvcniri. Invitations, Or- 
ders of Dance, etc., etc., done in the latest zni 

mi>i.l elaborate style*, at reasonable prices. 

All FavorH promptty attended t 



Readers of Science 

CtrrtspctiiiinR with or vinting AJv^rtii, 

jfill rtm/fr a ^eat fai^L't hy mfntitfmng this paprt,. 
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ONE LANGUAGE FOR THE WHOLE WORLD. 



WORLD-ENGLISH ! 

THE UNIVERSAL LANGUAGE- as CENTS. 

EVBKY one ha* htard »f the buidicr who. after a loan 
Match for hw knilc, ai l»l found it in hb nvutb ; v> 
iM^kcn of [ln(ti>h Kavc been Kckinii for ■ univcrMl 
languJLKt, wlxn, !•> t it i> i>i their mouth*. Th« Intellif i- 
biliiy of EnuIUb word* )>at t>c«ri o4>KuiTd by a deoac 
nuiof Iclten. Tliit ia now di«|-«rMil by A, .Mclvtlle 
Ball, wbu haa already won a w4>Tld>w>de rcpulalicti 
thrwiKli hia [nvcitiioa of " %'itible Speech." (he graai 
boon to dial-fliam. Prolw^or B«l) callt ihit new dlicov- 
«(y u( his " Wurld-EDKtiili," and the mult iiaUngnaga 
whicti uiin'ii fait 14 tivect with acceptance, and at ancc 
sut>*ii«ie the luuiKBcd uecoiity for ** Vulapuk," vt any 
Other oftilicial Unguaue. Nii laDjfuage ctruld tic invented 
for iniernatiruul uu that would nurpau Knslith in giant- 
nalical tiniplidty, and in Kcneral Gtiicw (o tMCome tbe 
loocue of the world, it ii already the mDthcr-Iaague of 
increauag inillioD* in bolb hemi^phciei, and wine knowl- 
edge of tho Inngiiage m dcmaixlcd by all etliiciUcd populn- 
Uont oti lite globe. Social and ccimiocniAl neccfciilie* 
require thai the acfiuiuiian of ibit hnowleriKc ^bal) he 
{adtilBtod, and it h believed thai Profcaaor UclVc inven- 
tion ba* mnovnl the lait impedimcni in F.ngli«.h becnm- 
lag llie uaiveiMl Unfiua^c. fur vrbich vague detim have 
long been catertaioej. ailbough hltbttio oottf (utUa cf< 
forta have been laade. 

Ea-Prwtdeot Andrew D. Wbice, ^f Cornell Univentiy. 
tayii " I bdieve that the hiubeft iaietat* of Chni>ti4ii 
ciTilitalion and uf humanity would bo tvrved by \v% 
adoption. China and Japan would b« made EnglUi- 
ipenking p«0|it«s wiihin tifiy yean, and *a biovKht triih- 
fai (he range of Chiuti^niiliiic and civilintig ideas, in lite 
latgeitienic. AH eaiitingmiuioaary work ii Irinal a* 
CDOpared with ihii. t'oryuur lyatem would throw wide 
open tha«e vast conntria, aa, indeed, oil ibc couatriei cil 
the wortd, u Ihe whole curreal of Engibb and American 
ikowght." 




For OlSiLsion ol Eagllsli ^wCm\ Um World 
THE UNIVERSAL LANGUAGE 

TUi " Hud-Book of World-Engliih " Is Iho Complete. Slmfdi, 
and EUtctenl Medium. 

FOREIGNERS 

Will Acc|uir», by Mum of thii HanJ-3ook, 1 
PEKPBCT PRONUNCIATION OP ENOLIBH, 

For Priinarr School Pupils anil Illiterate Adiilts 

U/otld-EDEti»h Is a Royal Road to Reading. 

TO Teaclen ol EtElliili and "mm. Usgnages 

This Hand-Boalx will be of Primary Importance 
at a Phonetic Directory, 

DEFECTS OF SPEECH 

WUl tw Readily Cuircotad by Xeana nf iba Aftleulft- 
tlrn nirvoUwalii tbie Ilaud-Book. 



nan 



HAND-BOOK OF WORLD-ENGLISH, 

■S CENTS. 

The plan of ibii little book is altegcllHr Dew. Letim 
aodaouiKlaaraaoanociated, lu all the caercUes. that ftooi 
■ he BKfe kaowtedgo of lellcr> a Icamcr canitot f^ to 
proiHtUKe worda wtib ccitaiuty. Cagliih raadlng will 
ihut bo caiJly acquiied, wbetbct tty native* or (orcigneta, 
children at adulliL. 

The general rcacnblanc* of World-Enaliah 1 1 IJicriiy 
Engtiih i> «uch that any Mader of the laticr dcciphan 
the former at tiahi, w, al most, after a lew [ninu 
Btndyufthe new kiters. A tike re»iilt aiay be an 
pated for thoM who tltall teara to read fiom Woild-t 
lith. They will irantfer ihalr power <A taading lo 
literary form of the language, almottwithoui nSorU 1 be 
orthugraphk aipect of wotdawill, bcsidei, b< ao fixed 
thoeye, by C<>ntraBt, that spelling will be retternbercd 
— what it fcally ia — a pictvtial aBoaalJon with Wfjnta. 

No iperial irainlnati required to qualify tcachcia 
using ihit book. Thciubj<^l can even be (UCCaaaf alljr 
Imdiind in the kird^ncanen and the t»ur»ery, T 
phniielic mode r,f inii^iioa in rca<iiiig canaol be 
urongly ureed on the atfrntion of School Boafd* on 
udet of ibe Atlantic. 

Tbenedloary onbagnphy of each word U Inlvl 
wtlh the Woild-Enitliih venioii thnjilfboul lb« 
cbeaaad Readin^a. ___^_^_^ 

So Mt down. ')ur tongue is ihc belt for ibe «arid 
tinite Mpoo— ^ra.'i'/fK F,a^<. 

•fheidon of Mr. KeU h.ii much lo reoommeitd il. 
ihf prcicntalion ri churniiiieU •:te.u.- .-tiN/rtVitN, 

Theraolt ii a liincuo.g<7 »h"«h nuiOAl LiiJ lo m<«t • 
acceplinire —Botlcn TrtitUrr. 

Hiialhc merit c>f gml iogeiiujty,— JfaiVn-n/'^jpr. 

HittreallK. ai a itudy oTEnKlttb orlhoepy, candeiuaa 
the toull of much thought ai>d cxperimo* in amail conu 
V^s».— Tkr Critic. 

WfrM Rtti;Jiih de«erv«< the carrfnl eonudcTation of all 
sri' ' ^ —Sf.^Jrtu I.am{m*ff fi'MtJ, 

'■• i> <hr Ergliih laaguaga mibuideacd nl 
W-. . -- ■] : iiig.— /V^r Sfittut McmtAfy. 
Wc cn mmn id || to tbt atieation of teacbcea.— CW«nw 



" IVfrid-Ffgiiih" and "Hatui. Bock of W^rld-Enslith" can h k,\d of all ^akiflltn, or -anU he sent for yy ftnU. p«tt frt*. iy tkt fmhliikgr, 

3Sr. nD_ O. SIOU&ES, 4:T Laf a^5^e-bi3e I^Xaoe, ISXGrrrr "Tox^Ifc; 



M 





Wc will allow ike Above d'tcount to any 
«ubicrib«r lo .S(*/ri*>'r who will Mnd us an 
ordcT far pcriodicab »ice«Jinit $xr>, count 
log tAch jl it^ foil prk<. 



Agriculiunl SckBM-, • 

American AicricHlluri>t • 

Amerintn Arrhiteci and BuiUtog Nvwi 

ImMrial ediiion 

Gelatine " 

Rtfular " 

American Ginka 

American Inumal of PbiktlDgy. ■—•• •• 
Ameririui Xlachininl. ...... ...••■••• ... 

American NalnralMI •••••.... 

AndAver Review • •• .. 

Atlaclk 

RstiylKicnl ..■•..■..•••■•••.••»- ••.... 

Rradttrcet'n •...i.. ........ 

Brtiin .1...... 

BuiMioK lw««VM ,. 

Carycnirv and Building.. ■•.•>••*••• iii> 

Ccnttiry M.i|paine 

Chautauquan. I'hc .................... 

Chriiiiao L'nion. The. .■.....•.■•••••■• 

Cflunopolilsn, The ...>>•>.... 

Critic 

Eckciic Maauine 

Edinbunch Kcvicw 

Electrical Worid. 

Rtcctririaii and Electrical EnKlneer 

Elect ncul Review 

Engineering and Minli\g JottrluU 

£u«lltli llliuUated MagBJinc { ■ 

Btami and Slimaa ...•>* 4 

nnim, Ihe ' S 

Gnnlen and Fomi ., .•>......< 4 

H*ri'"''> Barwr • | 4 

llarpet't MaKwae... ••■••i 4 

Haip«('i> Weekly 4 

Harpei'i Y'^un^ Peri|.l« > 

llhuitaied Lonilan NcwKAoict. reprint).. 4 

Independent, Lhe J 

Iran Ace (w«ckly> 4 

'oumalof Pliilolocy lEnf.) - • 

udge ■ 4 

.'An , •> 

Ufe ' 5 

LapfMRCOii** Mantine j 

LicieU'a Living Age ••• I 

4 
} 
9 
3 






< Living Age 

Loadoit Quarterly 

MacmilUn'* M^caiine 

Muarinc of American History 

Mecicat mtdSufftical Journal. ..•••....„.i 

.^l«vbaal<:al Ei>K>acci 

Metal WDikei 

Mictuuape, '1 be. ...•.•••>.••.. . ........ 

Nature • • 

Xorth American Review....... 

Outing '•• 

OverluDd Moiiihlr ■•...•...•. | 

Puliiin-iil Science UuaTtcrly 

Pnptilar Suence ^tc)nthl]r..... •.••••..■•. 

Pripnlar Science Ncwi...... 

Ponrolt», The 

Pr^Ktitioner ..■■>.■■..•. 

Public OpiuioD .••• 

Puck 

Puck (Germanl. 

Quarter])' Review (1.0Bdoa). .*. 

Querief > ..•■•...• >>• 

Sl.NichotM...; 

Scientific American ....•••■•.••• 

Sumlemeni 

Architect awl Hiiilders* editiou.. 

Scri^ner'* Maja'inc • 

Teaiu SifiinK* 

rnincil Nuf^ ■■ 
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J. GRUNOW 

fit ^ivlh Aveniir, NrM V'lrh 
Eitafalukedilst. 
MAKU or 

Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Biicterta 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 




Readers of Science 

Corretpaitiiinic with or viiitin*; Aitver- 
titers will confer a great fnvor by mention 
ing the paper. 



DO you INTEND TO BUILD ? 

%Vo offer ftti AiU» <i S«uwlblc Low Com 
HAUapO. a poitU'lLo 11X14 lOCbAT, conuiulDR 
haud«uti>e lltaairalfanB, ll<xir [latic, U.1I (Ull 
■.Irit'i'ii'lloiiH o! itils |io[iiitiir drnUii', «t.d llllj-four 
otbf^rf. rniigliiK lu ojiat tntm tHtU to l7,U0iX lliln 
■ p^Clueu tl^lxn tH (r<r w i-oitime wlih twTon rooun. 
anil contlog >l, 1 W It I'l-mtiluea tt-nutr ukI c jinfon, 
IiKB vna Urge |j<>gi'lier, and Ik a pojiulav and practi- 
cal wnrkli {,' derlKti. hit^lui; Iweii bulil «sver^limcA 
tor It* r«tlinnir<i i-o»t. 

No mailer wbai w\i* of s Bonsv jrou msr Intend to 
bulM. It will pny you W havo ibU 1 00k- 

We will ■ciiil ttila Atlw, |ru«i[i>«l<l. oa raoetpt <A 
prlop, 91 — N. U f. Uodsee, IT LarAyaite I'lac*, Ntw 
¥01 k. 



Wants. 



Amy ^W Mtfklae It ^itifiiaim /or wAUA Jkt it fimii- 
&t4hf kit tcUmlifit atlniiimfit't, tr unj ff^iam %ttlting 
Uiiu «me /■• J(ti 4i ^liiiam e/ thti ik,tr«el*r, 6t U tJtal 
»/a tfatker j/jrtVw.v, chtmitt, liraugtitsmati, ar what 
met, mtiy Aat^ tkt ' H-'it»t' iitmtttt undrr ikit htad 
rR«K or i:f>%T, i/ k* t^UUfin Ike ^ahlitkrr »/ Ikt tail- 
atU ik^ttacler «/ kit .ipfiUatiam. Anyftrifm trtking 
imyttrmatiMt am amy Meieutific ^mtitlini, Ike addrttt />/ 
amy tcirmt/JU mam. artvkac*H im Amy nvtyutrlkiicfi- 
mmm /or a furfote camiemmmt tuitk ike matmre e/ tkt 
y«/tfr-, I'l iardiitUy imtnUii to Ma m. 



STATISTICS OF LEPROSY IN THE 
UNITED STATES. — Ii. view ol the 
general itn^resvion ilint Icpru^jr is uprvading in 
lhi% countiy, it i« (I«tirabte. in the inierc]>t of 
the public health, lo obtain nccunte ink'Tini- 
Iton oti lliis [Mjitit. The uiitler»ignm) i^ engaged 
in collecling si2ii>tics vii all eai<s of lep^o-y In 
lhe United Slalo, and he wi uid ;l^k tuemUers 
of the profession to aid in this vork by sending 
a rcpoii (if atiy case nr cHsei; umler iheir obsrrra- 
lion, I r coming within ihvir know!e<lt;e, I'leAjte 
give locnlioti. age. sex. and nBlionalily of the 
patient, and th« foim of lhe diseaK. — tuber- 
cular ur Amvslhelic : abnatiy factH lHMii!n|> \s\'i>\\ 
lhe question <'f cuniaRlon and heredity. .'KddreM 
Dr. Prune A. Motrow. WJ We-l 401I1 .Sticet, 
New York. 



WANTED. — The nililTeMen of maker« of 
small Dynmos suitable for a college 
laboratory. AddrcM, T. S., Rox 71, Ijainbier, 
Ohio. 



AVOUXG MAN, unacquainfei] in this city, 
detiiei to get tKc addrcs* of a IcAcher in 
DitTchAnicaL anil aiitiileclural drawing- K. 
?.ial»<n, 185 8th St., South Brooklyn. 



MATHEMATICS AND MODERN LAN- 
tiU.VGES. — Watited. n teacher to 
tr^ch .M^iheinalics and Modem Languages, 
riacc ranst be (illcd before Jan. 8.— Carl A. Mar- 
iliom. Vineland Preparatory Sckoal, Peekskill, 
N.Y. 



I WILL ASSIST In photographic or optical 
lalioraiory in r< lurn forcspericnceaiid con- 
venience ol prrfeding oiiginal appliance*. Ad- 
ilrev^ E. C. Owen, c- 1«; ol Gilm>ii 1*6 SimpMW, 
9^ .Adelaide Street Eut, Toronto, Canada. 

AN ANALYTICAL CHEMIST is open to 
an engagement in mining, metallurgy, 
talico printing, and iileaching, or as re&caich 
chimikt in alkali maoufacture. Addreu 
"Alkali," care of SriKXCE. 



TEACHING,— A y4mng man den m a 
tion to leach the Natural Science*. Bot 
in parlicular. in a Higli or Normal Schixtl or 
Institute. Can fUo teach firit Latin aod Ger- 
man. Rest of references given, AddrM!> " E," 
care of i'citnet, 

\ GKADUATE OF THE JOHNS HOP- 
l\ KIXS UNIVERSITY dcsiie* a |K)^ition aa 
Icacher of physical tci<nc«. Specialty, chem- 
islry, fur whicli he rcfeis to Prof. Kemi«n by 
pennistiion. Addrcb B. H. H., care ol Alienee. 

WANTED.— To corre-pond with concholo- 
giMs in .America, e->)Meiall]i in California, 
with a view to ixchange. Many British land, 
frc»h water, and marine duplicates ; ^ome for. 
eign. Addresi Mr*. FALLOON, Long Atbtou 
Vivniage, Kris,iol. EnglantL 

TEACHER OF NATURAL SCIENCE.— 
\ young lady desires a position as a 
leacher o( Natural St!>nce«, cpccially Chcm- 
iktiy and Physics. One year's experience. Te»ti- 
monialt. given. Addicsi MUs J. S.. Xo. 31, N. 
Hanover St , Carlisle, Pa. 



COLLEGE ALUMNI AND PHYSI- 
CIANS. — 't he AmeriL-an Academy of 
Medicine is endeavoring lo make as complete a 
list as po^&ible of the Alumni of Literary Col- 
leges, in the United Stales and Canada, who 
have teceived'lhc dcgiee of M.D. All recipi- 
ents of both degree, hlcraiyand me>l caJ, are 
riqucMcd lo fcrwaid their name& at once to Dr. 
R. 1. Dunglfaon. Secrclaiy. 814 N, |6lh Slnret, 
Philaddphia, Pa 



A YOUNG MAN can have lacimtive engage* 
menr, not only a fixed nalary, but accord. 
Ing to his work aixompli^hed in travelling for 
SaiKCE. A iietutnal inletview invited. 
N, D. C. HODGES, 

47 Lafayette Place, New York, 



A YOUNG SCOTCHMAN deiires an ap- 
pointment in America. Thtrc ycirs in 
English Government Office. Good rcftrenccs. 
.\ddrfs« " Jack " care J. I.awson & Coy, IJ 
Princes St., Aberdeen, Scotland. 



PHYSIOLOGY AND HYGIENE. — A 
Fellow o( the Mass. Me<l. Society, Mem- 
ber of the Suffolk Uislrict Mcdlca! Society, and 
former A»islaot Eilitor o( The Annals of 
Gyn.'ccology, dtsire* a position as instnlctor in 
Physiology and Hvgiene. Addicts " N, ' 47 
Lafayette Place, NA'. City. 

MECHANICIAN.— -An optician and maker 
iii instiumenti. of precision of experience 
would lic glad oT a position whcie his skill 
mould he v^ueil in connection with some higher 
educational instJiuiion. Address G. j , caie of 
SciE.\'CK,47 Lafayeiie Place, New York. 

SCIENCE-TEACHING. — A specialist in 
science- leaching, [iliysics, thcmisiiv, .-ind 
physiography desires an engagement, pteictably 
ill .1 high or a normal scl.ooT Is well known aa 
an anttior ol several popular tcxt.books. Ad- 
drcta X., tare of SciKNCK. 

LIGHTNING. —Concise descriptlQiis of 
the cflccts of lighininp discharges lue de- 
sired. Stale whether llieobjt.ct struck was pro- 
vided with A lightning rod, lhe charaeier ol lhe 
rod, ami Ihe way in which it was Mt up. Be- 
ginning at the lop, describe briefly the effects. 
Suie whether there was any ^moke or diilC 
raised, and wheihcr there wn? any tulor. Any 
reports of recent and of especially inieTe>tin^ 
discharges will be publiihcd in 5n'<w<Tf,— Sci- 
encr. 47 Lafayetle Place. New York. 
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SCIENCE 



Vou XV. No. 3< 



Spragne £lectric Rail^^ay and Motor Company. 

Bearings Self Oiling, 
NON-SPARKING IN OPERATION.' 



Lightest Weight Consistent with 
Highest Efficiency. 



^*^.^J 



SIMPLE IN CONSTRUCTION. 



r. 



Not Liable to get out of Order. 



^ 



Commutator Wear Reduced 
to a Minimum, 



i6and 18 BROAD STREET, NEW YORK. 



THE 

Bell Tflifl 

COMPANY. 



Physical Apparatus. 

Electrical Apparatus. 

Chemical Apparatus. 



Tills C'oinp>^»> <tHii« tlie Lettcrii 
Pateut i;raiitt*d lo Ale\aiid<T Gra- 
buiii Ki-ll. March 7tli, 1K7($, Xo. 
174,4<t«>, and Jaiiiiary ltO» 1877* 
No. lStt.7S7. 

TI16 Ti'HiiHmtH^ittu of Sppeeh by 
nil known n>rins of l-^LECTKIC 
Sl»KAKIN(; TKLKPIIO.NKS In- 
fringes th<* rtjfht Mei'tirpfl to tlii*i 
CoiiipHiiy liy the nWove pnteut^, nnd 
reiidfTH euL'h iiidiviiliial nunmrtel- 
ephoneN, not nirnished hy It or Ittt 
llcen!*ces, rc!«pon>«iiilo for ^u(>h un- 
hnvritl use, iiiid all the conHe- 
qnent'os (hvn^of and liald« to 8iitt 
til ore for. 

ESTERBROOK'S 
STEEL PENS. 

OPSUPmiORAW STA WARD QUALITY. 

Leading Nos.: 048, 14, 130, 135. 239. 333 

Fur Hut- hft /III Sliilltiarrn. 

THI UTEIIII00I^4TIIL H» 60., 



For Schools and CoUeges. 

W'ti't for Esiimaies. 



934 ChMtnui St., Philadelphia. 



H. Wiinderlicli & CoJ 

868 BROADWAY, 

NEW VORK. 



Invile special attention to their latest 
importalions of Modern Etchings, E 
gravings, lirown's Carbon Photograpl 
nm nAnniAu Minn > and Watcrcolor Paintings, also to ihi 

ST., BOSTON, MASS. JAMliS W. OrEHN & CO., large collection of Rare EngUshMez^^ 

" tints, Fancy Subjects by Bartolozi 

did Line Engravings, and Origii 
Works by Rtrmbrandt. Diirur. and och^ 
old masters. 



teNfw 



mces 



[<P 



YCTtKtMtAUIbUk^ 

iifin ■• ^toiui fiUm C*r Cm,, 
Ha.<B A lluulta (Una (ad ttutt 
Co.. &r., Ac. 

ftMiair* ivMychiDB. 
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RUSSIA CEMENT CO. 



IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

M/:i} Lime and EUcinc Light Appat-atut. and 

mechanical, pUin, aiiH line colored rrt'K'i'. 

J. B. COLT ft CO., Maoufacturer*. 

Ko 16 Bkckman Street, Nkw York. 



GREATAHreiUN 



CHANCE FOR ALL 

To Enjojr a Cup o' P«f*«et 
Te.i A TRIAL OROtft fW 'V 

V'unilj jI iliw Tni. piilirr i 'oliiMj;, J«- 
[<in, IrripcnnI, liunpoiiLilpr, ^l>M^K ".'- 
-<,'ri. MiLnt hrivlbD Bmkful or &'>i' 
SjM rl..|. .r'l.iTijr null en iwx'H-l "f 

yiiii ti-- [->iti>*iilitrand -hii-' -)i>i )iin>: 
i.f T\a Tim "•HI. <li'-i,- 1 I T 

..i.T. tf.r.il (.. ,frl nr.! 
■■rati'il !>••, ''-ir"** anil Uadim IVmlcr, . i 

Unwiarwi TUji OOXXT jUIEBICAN 1 :,ri .-m 
r O, OostM. ItaadS VcMijiM.. .Vr» Vvtk. 

WALKER PRI2BS IN NATURAL HISTORY. 

The B-j*to« S-XJCly «( NjtilrJIl Hisi.'TJ- uftcr* a (irai 
pnis t>( fiuBi tSu to Siwj. an J a lecoiid iirii r ■ '. %<.■!, {■>' 
ibe lic^t meinoir. in KnjilnS. nn iine of iK- h- 

leuii: 1. Oil ih« Adaptive RM«tnbl>r 
piAcftni Njtu'iil OtiJeni. 3. On the I'l !,-i: 

ii Ihc Pruducliiiii «( Soiii. Mcm>'>in mu^l '_i; l;ar Jn I to 
(l)« S«i;fcijiry bel'ira April ijlh, iSgo Pntrv will tinr h« 
■wnrtled unlcu ibe papen arc iteemod n( adM)iia(« mrrir. 
For further partkulan apply m 

r. WALTER FEWKES. Sccwtary. 

BottoB. .MaM.Dec. iJib, lU-j. 



One Thousand Dollar Prize ! 

THK AMKRrr^N SKPl'LAR tlSTON i.lTwapriM 
iif UNK TIIOLSAUn POI-I-ARS lor tba iHWt «W«r. 
irrnilMT. or maaual, to al<l lOKber^ In our I*at)llc 
Sclioola In lQ«rructlDK cbU<lr«o In tb« pureat prla* 
ciplM qA mOTslUr witbout iDODlcattiiK rf^llelnue doc- 
tniua. For pwtkulkfa Appljr to U. B. WtCSTHKUUK, 

PHH-ADBLrBli, Nov. IffiO. 1707 UifOfil S4. 



Readers of Science 

C9msfcHdins with or vititin^ Aiiiwrrinrj 
vritltan/tra grtat fav«r hy mentiouing tkt paper. 



WhitaU's Planispheres name at 
locate all Planets, Stars, Constellations, 
visible any minute. Heliotellus, Lunj 
tellus. Books, Telescopes, Stereopttconi 
Slides, etc. Send for full list to Wol 
T. Cooper, M"gr..P.O. Box 69, Woot 
bury, N.J. 




ns, 



E.ftH.T ANTHONY a CO. 
S4I Broadway. N.V. 

M jii^jfactiirFti Anil Impnrlem ps 

PHOTOGRAPHIC INSTRUMENTS, 
VpparJKit .111 



^b^Hthe I'atcnl l><. 

aSBHICclebi-aicil -■ 
II Oiiiliiji in crcJE variety. 1. . . 

lit Calalr-ciir at tall anil nj.:iiin'i 
c*l» eitabli'h'^'l ir lhi> lilK of h.is.iir 



■ I J •. h. 
uci. 
..ini. 



Oid and Rare Books. 



Back nnmUcrt AlUnlic. Cenlary. Harper. 
and Scribncr, i« cents per copy, other nuiga- 
tines equftll)' low. ^■zwA fur a catalngue. 

A. S. CLARK, 

Kookseller. 
34 Park Row, New York City. 






OLD BOOKS. Cauloauc So. 6 No* fU^ly. 
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THE EDISON ELECTRIC LIGHT STATION IN 
BROOKLYN. 

We iltusuatc: in this issue the central station o( the Edison U- 
luminaling Comiratiy recenlly completed in Brooklyn, N.Y. Fig. 
I is a view of (he Pearl Slrcci front of the building. Fig. 2 is a 
plan of the engine and boiler room, and Fig. 3 is a vertical section 
of the slation. The station is ricitigned for an ultimate capacity of 
36,000 lights of 16 candle-power each. At present only about one- 
third of the plant is installed, (hat beini; sutficient to supply the 
immediate demands. The rest will be added as required. 

The building, which is fire-proof throughout, is seventy-four by 
a hundred feet, three stories high, and is located practically in the 
centre ot the district to be supplied. Besides the xcncrating plant, 
supply rooms, store ro<jms. etc.. the budding has ample room for 
offices, thus enabling the company to centre all departments of its 
business under one roof. 

Under the sidewalk are locateU lai^ reserve coal vaults, the 
coal for immediate use being in a storage room on the second 
floor, over the boiler room. On the tirst floor are the engine and 
boiler roums; the dynamos and electrical apparatus generally are 
on the second floor, and the third is taken up by store and supply 
rooms and by a suit o( handsomely tilted oflices. Under ihe 
engine room is a solid bed of concrete four feet thick, laid entirely 
apart from and indejiendent of Ihe wall foundations. Upon this 
rest the foundations tor the twelve engines, tn this manner all jar 
from the engines is ahsorlwd or neuiraliied, none of it being trans- 
milted to walls or floors. 

The engines arc high-speed compound Ball engines, of three 
hundred horic-power each, the high- pressure and low-pressure 
cj'lindets being respectively ihirleen and twenty-five inches in 
diameter and siileen-inch stroke of piston. These are said to be 
the heaviest and largest engines of their class ever built. The 
general arrangement of engines and bwlcrs is shown in the plan, 
Fig. 2. 

Steam is supplied hy eight Ba1>cock & Wilcox sectional boilers 
of Ihe largest type. arrange<I in two groups or batteries of four 
each. Each boiler has about s.Soo square feet of heating surface 
— between six and seven square feet for each horse-power de- 
veloped. The boiler room has all necessary arrangements for the 
convenient working of the plant. Tlic ash-pits under the boilers. 
into which the ashes are raked from the furnaces, discharge into a 
car running on a track in the basement, which is then hoisted on 
an elevator, thus avoiding all shoveling and handling. The coal 
is elevated to the store-room, whence it is fe<l down to the boilers 
through chutes, on each of which is a special coal-scale, so that 
every day's supply is known, and the economy of ihe plant is con- 
stantly recorded. Water meters, in a similar way, record the 
ttuantily of water used. Two main steam pipes extend from the 
boilers to the engines, each engine and boilei being connected to 
both pipes, so that any boiler or engine may be disconnected with- 
out interfering with the operation of the others. 

The front half of the sccund story is devoted lo the electrical 
plant. The space is arranged for twenty- four Edison dynamos, 
each engine being belted directly to two dynamos. The dynamos 
nm at a speed of 650 revolutions per minute, and each has a 
normal capacity of fificen hundred sixtcen-candic power lights. In 
both engine room and dynamo room overhead travelling cranes 
arc arranged, for the convenient handling of heavy pieces of ma- 
chinery. 

Through the centre of the dynamo room runs what is called the 
"electrical gallery." lo which are brought all the cables from the 
dynamos. In the centre of this gallery, within easy reaching 
distance of one prrson, are arranged all dynamo swtches, dynamo 
field-boxes, ampere meters, etc.. so that one man in this gallery 
has all the electrical apparatus under his immediate control. 

From this gallery itcventecn feeders run lo diHerent |iaris of the 
iHstrict lo be supplied with lights, 'tlie thice-wire system being 
used, each (rrtlcr consists of three cables, a positive, a negaiive, 
and a neutral. By the arrangement of apparatus in the gallery, 
the man in charge can see at a glance the total load on the 
dynamos, and through what feeders and in what pari of the dis- 
trict this load is being distributed. The underground system or 



net-work of wires throughout Ihe district is all united by large 
mains; and the regulation ot current is such that at no time is 
there a difference of potential of more than one voli throughout 
the district. 

The underground system, as at present laid out, is arranKcd (or 
a toial o( twenty thousand lights, and may be readily extended as 
the demand warrants. It covers an extreme distance of a niile 
from Ihe station in one direction, and about three-(iuarterR of a 
mile in the other, in an excellent business and residenttal district, 
from an electric lighting point ol view. 

The Edison system of underground tubing, which has proved so 
successful, has been introduced here, with many improvements 
and additions. The maximum drop under full load is one per cent 
on the mains, and there are only four fcizes of tubes used in the 
mains, ranging respectively from 100.000 to 250,o(X> circular mits. 
Mains, as here intro<Ijced, are in larget-sized tubes than have here- 
tofore been used, allowing more insulation compound lo he intro- 
duced into the tube. All three wires in the mains are of the same 
size. 

The Edison $)'stem of dislribuUon is loo well-known to need 
any extended desctipiion. Service connections can be taken off at 
the coupling boxes every twenty feci. At all street crossings aie 
placed main junction boxes with busses, into which all mains at 
each St reel -crossing are brought, thereby uniting and tying the 
mains together at every corner, to obtain uniform distribution and 
pressure, and to allow more re-tdUy of a proper inspection of 
the system. At these boxes each main is protected by an ampere 
safety calch of proper si/e. except the neutrals, which arc coupUd 
with solid copper catches. Into certain of these junction boxes 
the feeders running direct from the station are connected to the 
system of mains. In case any feeder is disconnected, for anj 
cause, it will not in any way affect the system, as the m.nin whtc 
it is directly feeding will be supplied from Ihe other feeders. U 
case of any accident or short circuit on the main, it does not throw 
oB' the service from any customer, as the mains arc led out to ibe 
point of trouble from both directions. Five of the feeders, instead 
of running to only one point of distribution, run to a certain point. 
and from there to two or* three other points. This is to obtain 
better control and distribution over the system. This undergrounl 
5)'slrm. .ifter completion and being thoroughly tested and starK 
in operation, showed an insulation resistance on the whole sysii 
of over 700.000 ohms, said lo be the best result in that directl 
ever achieved in an underground system. 



THE nASIN OF THE KONGO. 



Long< 



A CHEAT deal of interesting information concerning the K( 
gathered from trustworthy sources, is*given in the I>fcemher nut 
ber of the Scottish Geographical .Xfitgaxine. The estuary- of 
river, between Banaita I'oint and Shark I'oinI is eight miles acros 
and soundings have imlicatcd depths of sixty fathoms. The 
rent at the mouth is very lapid. certainly not less than three kn< 
an hour, or a liitle over tive (eel per second. Taking Ihe vertical 
section at the mouth lo be a triangle, the base of which mrasutes 
eight miles and the altitude sixty fathoms, it will be found thai 
about 1.060,000 tons of water arc poured into the sea per ^ccont 
The effect of this huge volmnc is perceptible as far as six degrc 
of latitude noithwards from ihe mouth of the river, or 10 a 
tance of 360 naniical miles, so that a vessel making for Bona 
feels this formidable resistance after crossing the Equator, and 
speed is diminished. Sailing-vessels have often to wait for wcel 
for a spring- tide, or a strung wind springs up, and enables ihemi 
enter the river. 

Another phenomenon is the current caused by the water at 
edge of the stream losing its onward velocity, and being for 
back towards the land, where it spreads itself out along the coa 
The ports along this coast, such as Kahinda. Loango, etc.. 
only roadsirads with but little shelier. Vessels have to he load< 
and unloaded by lighiers towed by small tugs. The lighters 
sometimes overturned, when their cargo, if it be palm-oil. for 
stance, Hoais. and the owners know where it will be found on 
shore. For example, any article that falls into the sea off Landi 
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two miles out to sea, will arrive at the shore near Setie Cama. 
This current is not felt beyonit Cape LOpcz, for its effect is neu- 
tralized by the rivers Gabun and Ogowe. 

When a vessel coming from ihe north arrives at ahout thirty 
miles from the mouth of the river, it crosses a clearly marked line 
on the surface of the water. Ott the side of this line towards the 
Atlantic the WAlcr is of the greenish, milky color whicli announces 
the proximity of land ; on the other, it has the characteristic color 
■of the river, a brownish ycDow. The ship has now entered the 
waters of Ihe river, though the land is scarcely yet visible. The 
pilot- signals, bjoys. and landmarks set up by the Government, 
render it a very easy task to take a ship into the port of Banana. 
After skirting the bank at the point, she enters at ortce into a mag- 
nificent bay, where a whole ticet could ride at anchor. This port 
ifar surpasses all olhers along the coast, and it is astonishing that 
no one thought of occupying a spot so favorably siliiaicd at the 
mouth of one of the mightiest rivers of the globe until some slave- 
traders in the present Century took up their quarters at Banana 
Point. Cases of illness arc rare, .ind invalids spewlily recover in 
this healthy spot. The heat is rendered supportable by the sea- 
fcreeie, vwhich blows from ten o'clock in the morning. 

The basin of the Kongo and its affluents has an area of about 
386,000 square mites, more than thirty-three times the area of Bel- 
gium, and nearly as large as Holland. Belgium, France, Switzer- 
land. Italy, and Ireland united. The navigable waters of the basin 
measure togelher about 7.140 miles in length. The length of both 
hanks of the navigable waterways, 14,280 miles, is about that of Ihe 
coast-line of Kurope from North Cape to Constantinople. In addi- 
tion to this, the Lower Kongo extends for about 120 miles from the 
moulh to Matadi, where the region of cataracts commences, and 
■consist-v of two portions diiTering considerably in character. From 
Matadi to the He des Princes, or thereabouts, wild scenery, sleep 
mountains, and torrents falling headlong into the river show that 
Ihe volcanic forces which formc<l the rqjion of the cataracts ex- 
tended their energy over this district also. Below this island the 
rivtr expands at once to double, and a little lower dawn to three 
times, its foimer breadth, and at last measures about twelve miles 
across instead of two miles and a half. It is studded with ntimer- 
■ous islands, larger .streams flow into il. its banks and the hills be- 
side it are rounded, and the whole country has a lame appearance. 
Between Boma and Ponta da Lenha the islands are only banks of 
sand covered with grasses and sickly- looking shrubs, but below that 
point they bcir a luxuriant vegetation. 

A further diversity in the vegetation and soil is caused by the 
tides. The salt water ascends the river as far as Malella, so that, 
while the islands above are covered with oil-palms, baobabs, and 
wild cotton, on those towards the mouth of the river the effect of 
the tide may be seen in the increase of bamboos and the diminish- 
ing number of palms, etc. The latter islands are submerged at 
exceptionally high tides, whereas those above Malella have a fairly 
■dense population. As soon also as the fresh water is entered, alli- 
gators and hippopotami are met with. 

The navigation of the Lower Kongo is rendered difiictilt .and 
dangerous by the rapid changes that take place in the depths of the 
channels. Some twenty years ago steamers always followed the 
northern bank between Ponta da Lenha and Boma, for the Fetish 
Kock passage was practicable only for crafts drawing less than six 
feet, whereas now this passage has a depth of about 190 feet, while 
opposite Kanga a boat drawing eleven feel of water would cer- 
tainly touch ground. Several other similar cases might be quoted. 
Again, when the tidal waves arc urged forwards with more than 
usual violence by the wind, which generally blows from the sea 
from ten o'clock in the morning, the struggle of these waves with 
the waters of the river is so fierce that it is felt as far as Binda. 
ninety-three miles from the mouth. At such limes boats are 
obliged to keep close to the banks, or they would be swamped im- 
mediately. Ocean steatners ascend as far as Boma, ami small 
Ste.'»niers belonging to the Kongo State ply along the river up to Ma- 
■tadi. From the soundings taken by Captain Boye. however, which 
show that the channel is nowhere less than sixty feet deep, it is 
considered that large steamers may safely ascend to Matadi at a 
speed of nine to ten knots. The large quantities of water which 
.are poured into the river during the rainy season cause great 



changes of level. The water rises gradually through June. July, 
and August, and attains a maximum height between the \yh and 
ajth of September, after which it decreases up to the middle of 
February, and attains a second but lower maximum at the end of 
April. 

North of the river, between n.inAna and Ponta da Lenha. lies an 
arid plain. The soil is a compact clay interspersed with l.igoons, 
which are flooded at high tide, and are covered with impenetrable 
vqjetation, chiefly papyrus. At a distance of from three to twelve 
miles from the river the country entirely changes its aspect: here 
hills, 300 feet high, are separated by broad valleys, and the soil is 
light, and no doubt very fertile. Fifty to fifty-five miles from the 
river, M.-»yumba — i.e., the land of forests — is entered, which sup- 
plies the greater part of the merchandise shipped from the ports of 
the Lower Kongo, and of the coast between that river and the Ga- 
bun. 

Four tribes inhabit this countr)' ; the Mussorongos. who dwell 
on both banks of Ihe river and the isl.inds l>etween Ponta da Lenha 
and B-inana, the N"Za.ldi along thfr river to the east of the Musso 
rongos, the K:icongos to the north of these tribes, and, beyond the 
Kacongos again, the Mayumbas. The natives have a gentle dis- 
position, and their harbarilirs are due entirely to the old-esial>- 
tished rites ol fetichism. They attack a village on slight provoca- 
tion, but disturbances among the inhabitants of the same village 
are very rare. Drunkenness, except perhaps at the great feasts, is 
not a common vice. They are by no means impervious to new 
ideas, and, tf the Government can put down the tribal wars, they 
will probably make great progress in civilization. 

Uetween Matahdi and Stanley Pool merchandise has at present 
to be carried overland at great expense. A railway has therefore 
been projected to connect the upper and lower parts of the river, 
and thus provide a cheaper and morecommoilious means of trans- 
port from the interior. The distance, as the crow tlies. is 174 miles, 
but the railway, in order to take advantage of the formation of the 
ground, and avoid all great engineering difficulties, will be ex- 
tended to a length of 364 tniles. The cost is estimated at /i,ooo,- 
000 sterling. 

A new edition of three sheets of M. Lannojr de Bissy's map of 
Africa, which embrace the greater part of the Kongo territory, has 
been published. Several important changes may be observed in 
this edition, particularly near (he cataract region. The French 
Rouvier Mission has furnished more complete and exact infor- 
mation than has hitherto been attainable regarding the course of 
the Kuilu and the countrj- north of Manyanga : and the Belgian 
Canibtcr Mission has supplied details concerning the country on 
the south bank, between Matadi and Leopoldville. Tfie survey for 
the railway has also determined the position of many points more 
exactly. The position of Mboko Songo has been removed about 
30' towards the north, and therefore the sources of the Chiluango. 
in the neighborhood of this place, have undergone a similar dis- 
placement, whereby the basin of the Kongo, and consequently the 
territory of the Kongo State, have been enlarged. The middle 
course of this river has also undergone changes in direction, and 
its alTluents. the Luis.i and Luali on its right bank, and the Lukuta, 
on its left, are represented as the important streams they really 
are. The tributaries also which enter the Kongo in the region 
of the cataracts are put down from their sources to their con- 
fluences. 

Between Stanley Pool and Kwamoulh the river runs swiftly be- 
tween mountains often six hundred to one thousand feet high, and 
covered with forests. Only at Msuata is this barrier broken. Here 
the land rises from the shore in terraces, and is inhabited. As far 
as Cbunibiri the river widens very gradually, but above it expands 
considerably, and is gencr.illy very broad all the way to Stanley 
Falls: it is often fifteen, and sometimes as much as twenty-one, 
miles across. Between Bolobo and Lukokela a marshy tract oc- 
curs, a slight blemish on this beautiful river. 

All along the banks of the Upper Kongo are frequent villages, 
and even towns. Bolobo. for instance, has a population of 30.000 
souls, public squares, and regularly built streets. Considering the 
enormous length of waterways, and the fertility of the soil, the new 
radway, by which all the exporu must reach the Lower Kongo, 
should prove a success. 
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NOTES AND NEWS. 

A NEW Stamp-cancelling machine is being iried in the Phila- 
delphia post-office. It is operaied by eleciricity. and is said lo 
cancel the stamps on letters at the rate of 35.000 per hojr, auto- 
maltcally re^iering the number cancelled. 

— The death of Pro(. Lorenzo Respighi, Director of the Osser* 
vatorio Canipidoglio, Rome, which occurred on Dec. 10, is a great 
loss to science. 

— Mr. Robert T. Hill has resi^'ned the position of assistant pro- 
fessor of geology in the I'nivcrsily of Texas, in order to devote his 
attention solely to geological investigations. 

— An attempt is being made to secure the erection of an inter- 
national monument to James Watt at (Greenock, his birthplace. It 
is proposed th.it the memorial shall be a large and thoroughly 
equipped technical school. 

— The Ifg/roii Jcurna/ daires to receive, by postal card, the 
address of all living male and female descendants of Revolutionary 
oflicers and soldiers of 1776. and, when possible, the name and 
Stale of the ancestor. 

— Dr. Sargent. Professor of Physical Culture at Harvard, utters 
a word of caution about over-e«ercise. He says, according to Tfi^ 
Affificai and Surgi'ca/ /iefiffr/ir, thai xhose vfho have been most 
successful in heavy gymnastics are also subject to nervous com- 
plaints. 

— The "Annual Catalogue" for 188^90 is sent this year to 
every graduate of Harvard College whose address is known. The 
annual reports of the president and treasurer are sent regularly to 
every graduate who h.is informed the secrrtary of the university 
that he desires to receive them. Graduates are requested to advise 
the secreury of changes in their addresses. 

— Test borings recently made on the tine of the Nicaragua Ca- 
nal show that the entire divide to be traversed by the deep cut 
consists of solid basalt, at least to a depth of 165 feet, as far as the 
borings extended. This is a most favorable showing for the con- 
struction company, as it settles at onc« the important question of 
slopes in the greater part of the cut, 

— An article on the new plants introduced into cultivation 
during the year just past appears in Garden artef Fon-st tor Jan- 
uary 8th, and in the same number Mr. Geo. Nicholson continues 
his description of the gardens of the Riviera. One phase of the 
national forest problem is discussed editorially, and a novel theory 
of the [unction ol the so-called " knees '* of the Bald Cypress is set 
forth in a communication from Dr. Robert H. Lambom. 

— At a recent meeting of the Photographic Society of Geneva. 
Switzerland, Professor H. Fol presented a paper on resemblances in 
married couples. According to the British Journal of Photogra- 
phy, he stated that, out of seventy-eight young couples photo- 
graphed for the purpo&e of his investigations, he fount! that in 
twenty-four cases the resemblance in the personal appearance of 
the husband and wife was greater than that of brother and sister, 
in thirty cases it was equally great, and in only twenty-four was 
there a total absence of resemblance. 

— The Meteorological Summar}* for the Year 1889, prepared by 
Professor F. H. Snow, of the University of Kansas, from observa- 
tions taken at Lawrence, shows that the most notable meteorologi- 
cal features' of the year 1889 were the remarkable absence of 
extremes of heat and cold, resulting in a very mild winter and a 
Very cool summer: the abundant and wdl-distributcd rainfall, 
making this one of the three wettest years on the twenty-two years 
record ; the phenontcnally warm December, whose mean tempera- 
ture was six and one-half degrees above that of November; the 
low wind velocity : the small amount of snow ; and the unusual 
number of fogs, averaging a little more than two per month. 

— The attention of graduates of Harvard University is invited to 
the fact thai for several years the secretary of the university has 
voluntarily acted as a medium of communication between persons 
seeking to secure educated young men to assist than m teaching, 
professional work, or business, and students or graduates of the 
university desirous of obtaining such employment. Far this pur- 
pose the secretary keeps a list of graduates engaged in teaching, 



another of students about to graduate who wish employment im- 
mediately thereafter, and a third of students who desire temponry 
work in summer vacations. The results have been satisfactory, 
except in respect to obtaining advantageous summer employment 
for students. From one to two hundred students apply for sum- 
mer work each spring, but a comparatively small number obtain it 
through the secretary's aid. The co-operation of the alunmi is in- 
vited in all three branches of this work. 

— Dr. Hadjime Watanabe, an official of the Japanese agricul- 
tural service, delivered an interesting address on the chrysanthemum 
at the recent celebration in Berlin of the centennial of the plant's 
introduction into European cultivalian. According to the report 
of his words published in Garden ami Forest, the Japanese divide 
chr>-santhemums into two groups, " nogiku " or wild single, and 
" niwagiku " or double cultivated flowers; and the latter arc sub- 
divided into four kinds — the ordinary autumn-blooming sorts, the 
summer-blooming, the winter-blooming, and those which bear 
Rowers at all four seasons. The single llower is not neglected bj 
the horticulturist, but is prized for its very simplicity, and is usually 
planted at the loot of rocks, intermingled with grasses, 10 give a 
landscape design a naturalistic air. In treatingthc double- flowered 
plant when it is desired to produce individual flowers of the largest 
possible size, then all the branches but one are gradtiatly removed, 
and on this one only an isolated blossom is allowetl to mature. 
On the other hand, when as many flowers as possible are sought 
without regard to conspicuous site, the main stem is brought to the 
greatest possible do'clopment. and all its branches arc prcser\cd 
until the blooming season arrives, when, if some show no buds, 
they are cut away. The sturdiest possible plants are chosen for 
this purpose, and the speaker referred to some upon which more 
than three hundred flowers had been counted. Two foriris arc in 
favor for these many-Howered •■ ktkus." one of which gets its name 
from its resemblance to a thick broom, while the other is a more 
arii6cial, fan-like shape. A Japanese proverb says " it is easy to 
grow the flowers of the kiku. but difGcult to grow its leaves," and 
the speaker declared that the plants are judged from this stand- 
point. The amateur's chrysanthemums are usually ."very poor 
and faulty in foliage, although they may bear flne flowers; 
those which one sees at an • art-gardener's* arc clothed from top 
bottom with leaves regularly disposed and of a heaulifol ff( 
color." The most common method of propagating the plant is 
root-di^-ision, but several others are employed. In one. a single 
leaf with a bud at its base is plucked, lightly covered with car 
and laid in a shady place, where it eventually takes root. Gard< 
ers who own rare varieties therefore forbid the visitor a near aj 
proach to their plants, as it would be easy to pick a leaf of the 
proper kind and conceal it in the pocket for future planting, 

— The question of the relative food value of dried com fodder 
and ol com sil.^ge h.is been much discussed, and, judging from the 
fact that the discussion still continues, has not yet reached i 
final solution. One important element in determining this qu 
tion is the relative |»crccnlage digestibility of the fodders, that 
the proportion of the ingredients of each one which the animal fi 
upon them is able to utilize. Some recent experiments conduct 
by H. P. Armsby and W. H. Caldwell at the Pennsylvania State 
College Agricultural Station are a contribution to this branch 
the question. The material used in this experiment was ordina 
field corn fed to two Devon steers. The corn was prepared m 
three different ways, —as rapid-filled silage, slow filled siliige. and 
field cured fodder. As a result of the experiment, it was foua 
that the drj' matter of the tkld-curcd fodder was more digesttb 
than that of the rapid-6lled silage, and this again was more 
gesiible than that of the slow-filled silage. The digestibility oft 
albuminoids and of the total protein Is very nearly the same in the 
fodder and the silage. These results do not show the cfTeci of the 
process of ensilage upon the digestibility of green fodder, but only 
the difference in the final eltecls of two processes for preserving 
fodder The digestibility of the green m.iterial was not deter- 
mined, but in all simitar investigations the digestibility of the fres 
cut fodder has been invariably found lo be greater than that of 
same fodder after being subjected to the ordinary processes 
curing. In all probability, therefore, the freshly cut corn fa 
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would have proved more digesiible than was either Ihe silage or 
the fodder. The experimcni shows merely that the process of en- 
silage lowered the digestibility of the material more than the 
process of field-curing. Furthermore, the relative diKesiibilil)- of 
com fodder and silaye is but one element in determining; their re- 
lative value. It would he a mistake to condemn silage because it 
appears to be skightly less dig^estlhle than the tield-cured material. 
In forming a judgment of the comparative value ol the two pro- 
cesses, account must be taken not only of the digestibility o{ the 
resulting [odder, but of the amount of material lost in the process, 
and of the nutritive value as well as the digestibility of the pro- 
duct ; and also of its inlluence upon the health of the animals, and 
of the important practical ([ucstions of the relative convenience and 
economy of harvesting, storing, and handling. 

— A few years ago some of Ihe leading photographers in Lon- 
don went to the expense of e(|uipping their establishments with 
engines and dynamos, so that, by means of the electric light, the)* 
might be lo some extent independent of the sun in ihcir work. 
The results were satisfactory though the cost of etjuipmenl and 
maintenance was high. I^ost of these photographers have now 
discarded their engines aad dynamos, though slill adhering to the 
electric light. Ttiey find it much less v'xpensive and satisfactory to 
take their current from the street mains of the different electric 
4ight companies, paying only for the quantity consumed. 

— In a recent lecture by Dr. A. \V. Schiiddekopf, on " Univer- 
sities and University Life in Germany." after a short sketch of the 
history of German Onivcrsities. showing how they have gradually 
developed from the schools founded by the Church for the educa* 
tk>n o( persons intending to enter its service, the lecturer explained 
the constitution of German Universities, their officials .ind teaching 
staff, with a digression illustrating the high social position of a 
Gernian professor, despite the fact that his salary seldom exceeds 
$1,500 or $2,000 a year. The Lecture also explained at some 
length the position of a " privat-docent," a class of teachers pe- 
culiar lo German Universities, who receive no salarj- (or their work, 
but render their services gratis in the hope of being some day ap- 
pointed to a professorship. He also reminded his audience of an 
important distinction made in Germany between the "professor 
ordinarius" who has a scat in the Senate of his University and is 
eligible for all the honorary offices — rectorship, deanship. etc., — 
and the "professor exlraordinarius," who does not enjoy these 
privileges. Or. Schiiddekopf then proceeded to describe the Ger- 
man Univcrsittes as teaching centres, IHe compared Ihe English 
system of higher education with the German system, stating that 
Universities of an exclusively examining character do not exist in 
Germany ; whereas, on the other hand, the educational feature of 
Oxford and Cambridge life is absent from German Universities. 
The tatter are of a teaching and examining character at the same 
time. The lecturer next laid emphasis on the looseness of the 
discipline for the students, compared with that maintained in Eng- 
land, and explained the possibility of such laxness by the greater 
average age of the student — it being necessary for every person 
matriculating at a German University to have pased his " maturi- 
talsexameci " at his gymnasium, which is rarely tried by persons 
under nineteen or twenty years of age. The German student is 
much less frequently examined than his English brother ; but then 
what an ordeat when it comes ! Unlike the English system there 
is little or no paper work, the candidate being examined vivd voce. 
more importance being attached to the grasp he shows of his sub- 
ject, and his manner of manipulating it, then to his knowledge of 
facts. Uesides the vivd z-oce, candidates have to write one or 
several "dissertations," which may take many months to prepare. 
Dr. Schiiddekopf reminded his audience that, in Germany, Univer- 
sity degrees are not considered to qualify candidates for master- 
ships, for a license to practice meilicine, and other offices, except 
hi the case of candidates for a University professorship; but that 
candidates for such offices must have passed the " staatsexamen." 
which in most cases is much more difficult than the degree ex- 
aminations. Relating his own experiences in passing his "staats- 
examen," Dr. Schuddekopf caused a tremor to run through a 
sympathetic audience when he told that, after a year passed in 
writing " dissertations " on philological and philosophical subjects, 



he underwent nine hours vivA voce examination in one day by 
eight German professors in as many difTerent subjects! The ma- 
jority ol German students — except in the faculty of medicine — 
do not Lake a degree at all, but only pass their " staatsexamen." It 
is the custom in Germany for a student to have been to several 
Universities before settling down at one for examination purposes 
— a system which the lecturer thought ^ery good one, on account 
of the facility It affords the student for tScoming acquainted with 
the leading men in his subject. 

— Kor the benelil of delegates and others attending the eleventh 
convention of the National Electric Light Association, lo be held 
at Kansas City, Feb. 11-14. arragements have been made with the 
Pennsylvania Railroad to provide a vestibule train to be known as 
Ihe " Electric Limited," to be run through without change to Kan- 
sas City, via Chicago and the Chicago, Burlington, and Quincy 
Railroad. This train will leave Jersey City on Sunday. Feb. 9. at 9.45 
A.M., arriving at Chicago, Monday morning, at 9 A.M. Monday 
will be spent in Chicigo, the Chicago Electric Club having kindlyj 
invited the Eastern delegates to enjoy its hospitality during thei 
stay in that city. The "Electric Limited " will leave Chicago on 
Monday evening at 5 o'clock, arriving at Kansas City early Tues- 
day morning. Passengers should be careful lo take the ferry at 
foot of Cortlandt or Desbrosses Streets, New York, not later than 
9.30 Sunday morning. No effort has been spared by the transpor- 
tation committee in obtaining the very best equipment, and the 
committee is assured that this train will be the finest ever run out 
of New York. It v.ill be composed of the latest Pullman ves- 
tibule sleeping cars, lighted by electricity, a dining car, composite 
car containing barber shop, bath room, card room, library, writing 
desk, smoking room. etc.. and an observation car wiili a large open 
room luxuriously furnished, as well as an observ.-»lion platform. 
The train wUl be supplied throughout with fixed and portable elec- 
tric lamps. Special accommodations will be provided for memben 
accompanied by their wives. The rate of fare going, includm|f!1 
sleeping car accommodations, will be $39.75. and inasmuch as it is 
necessary lo guarantee a certain number of iteopte in order lo se- 
cure this superb train, it is important that those who propose at- 
tending the Convention notify, with remittance, as promptly as 
jwssible. C. E. Stump, chairm.in transportation committee, Times 
Building, New York. Extensive preparations have been made to 
render this one of the most interesting conventions ever held, and 
it is expected t^at members will do their utmost to induce as large 
an attendance as possible. 

— In the town of St. Erailion. near Bordeaux, France, is a re- 
markable monolithic church, probably one of the most curious of 
its diss. According to Mr. J. H. Parker, who describes it in a re- 
cent issue of the American Archiiecl. it is cut entirely out of the 
solid rock, and is of early Romanesriue character. The precise date 
is uncertain, but it appears most probable that the work was com* 
menced in the eleventh century, and carried on through the wholel 
of the twelfth. A fragment oE an inscription remains, the charac- 
ters of which agree with the eleventh centur)* ; but some of the 
French anliquarics attribute tl lo the ninth. Others consider it as 
merely the crypi of the church above on the lop of the rock ; but 
thai church is of much later ch-iracter. and it is much more proba- 
ble that the subterranean church w.is first made, and the other 
built long afterwards, when the country was in a more settled 
state. This church is one hundred and fifteen feet long by eighty 
feet wide. It consists of three parallel aisles, or rather a nave and 
two aisles, with plain, barrel-shaped vaults, if they can be so called*^ 
with transverse vaults or openings, and round arches on massiv 
square piers. The imposts are of the plain early Norman charac- 
ter, merely a square projection chamfered off on the under side, 
but one of them is enriched with the billet ornament. There are 
recesses for tombs down the sides, and a fourth aisle or passage 
has been cutout on the south side, apparently for tombs only, as it 
has recesses on both sides to receive the stone cofBns. Still far- 
ther to the south, but connected by a passage, is a circular cham- 
ber in an unfinished slate, with a domical vault, and an opening in 
life centre to a sliaft which is carried up to the surface. Whether< 
this was intended for a chapter-house, or for a sepulchral chapel in 
imitation of the Holy Sepulchre, is an undecided point. This sub- 
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terranean churcK or crypt is necessArity lighted from one end only, 
where it is flush with the face of the rock ; and these openings are 
6llcd with flamboyant windows, which are very evident insertions. 
On the surface of ihe hill over this church, bui with a large space 
of solid rock Intervening, is the tower and spire belonging to it. 
The tower is of late Norman and tran^tional character surmounted 
by a Ramboyant crockcted^spire. There is a kind of well or Hue 
cul through the rock under the tower into the church below, appa- 
parently for the bell-iopes. In tite church are remains of early 
painting, and some shallow sculpture, the character of which ap- 
pears to be of the twelfth century. Adjoining the church, on the south 
side, is a detached chapel of transition Norman work, with an apse 
vaulted with good ribs and vaulting shafts. A considerable pari 
of the old painting is preserved. Some of the ribs are painted with 
2ig-Mgs. Under this chapel is a crypt or cave cut out of the rock, 
called the (Jroito of St. Hmilion, with a spring of water in it. The 
work is of the same early character as the other vaults, 

— A factory chimney, said to be the highest in the world, is now 
being creeled at the Royal Smelting Works, near Freiburg, in Sax- 
ony. The horiiontal flue from the works to the chimney is I.093 
yards long ; it crosses the river Muldr, and then lakes an upward 
course of 197 feel to the lop of the hill upon which the chimney is 
being buitl. The base of the structure is thirty-nine feet square by 
thirty feet in height, on which is placed a short octagonal transi- 
tion, from which the round sh.ift starts. Tliis is 430 (eet high, or 
together with the base, 4&0 feet high, with an inside diameter of 
twcnty-thrcc feet at the bottom, and sixteen feet and six inches at 
the lop. It wilt take 1,500.000 bricks, and Ihe cost b about thirty 
thousand dollars. 

— Complaints of overpressure in schools are as numerous and 
universal in Sweden as in many other Continental countries. Swe- 
den is, in fact, one of the countries where thi^ fad has first roused 
the public interest, as has been proved by I'rofessor Dr. Key several 
years ago. in a pamphlet full of trustworthy statistical information, 
and showing that anaemia, chlorosis, and other diseases are due to, 
or are ai least greatly promoted by. the existing overwork in Ihe 
schools. Another weighty charge against the present school-sys- 
tem is that it. 10 a great extent, promotes the ordinary contempt 
for manual work among the young, and tends to engender disin- 
clination for the practical professions, handicrafts not being sufTi- 
cienlly " genteel." Complaints of a loo great influx at tlie univer- 
sities arc, therefore, as common in Sweden as in Germany, and the 
other Scandin.ivian countries. These unhappy results of the sec- 
ondary- education are now acknowledged by nearly every body, but 
they were foreseen by some patriotic men, whot thirteen years ago. 
Counde*! a school, which, after its headmaster, got the name of 
•■ Palmgren's Practical Work-School." However, one must not in- 
infer from the name that it gives instruction solely in manual work. 
It was also intended to give a liberal education, and has now glo- 
riously proved its efTiciency in that respect, as some of its pupils 
have, during the last two years, successfully obtained their matric- 
ulalion degre*. The school- lessons are here somewhat fewer th.an 
in ordinary schools, and instruction in manual work — Sloyd^is 

'obligatory for all pupils. Moreover, children who do not attend 
the schuoMessons are admitted to the Sloyd instruction at a very 
moderate fee. Instruction is also given to men and women in 
sewing, embroidering in gold and silver, lace-making, macram^, 
etc. Further in bookbinding, pasteboard-work, joinery and turn- 
ing. There are also courses at the scliool. of tliree months each, 
for future male and female Sloyd-leachers. Besides inslructiott in 
Sloyd-work, these students have lessons in drawing and the peda* 
gogics of Sloyd. They have also to instruct children in Sloyd for 
one to two hours a day. under the superintendence of their teachers. 
During the summer holidays a shorter course is given for ordinary 
leachers. To give the reader an atlequate idea of the interest 
which nearly all classes in Sweden take in Sloyd, the Swedish cor- 
respondent of the Journal vf Etlucation mentions that Colonel 
Ankarcrona. Commander of ihe Royal Swedish Lifeguards, has 
ordered that Sloyd-instruclion is to l>c given twice a week to the 
guardsmen, by experienced teachers from Mr. Palmgren's school. 
This step has been taken to give the soldiers some pleasant and 
useful recreation when they are off duty. Apart from the moral 




influence it may exert, it will evidently be a great advantage for lb' 
soldiers to learn the rudiments of a trade in the barracks, wht 
hitherto have not been a school for useful and profitable arts 
Sweden any more than in other countries. 

— The Standing Executive Comniillee of the Conveniiori 
American Instructors of the Deaf, of which Dr. E. M. Gallau 
Kendall (ircen, Washington, D.C.. is chairman, have had under 
consideration the suggestions made in many quarters that, in view 
of the probabdily of a notable national celebration being held id 
1893. in this country, the Convenlion. which would naturally meet 
in 1890, be postponed until the jubilee year. It is well known thai 
an invitation to hold Ihe next Convention at the New York Insti* 
lulion for the Deaf and Dumb was accepted some lime agt), and 
that it was intended, through invilatiuns to professional brelhren 
in other countries, to give the Convention an inlernation;*l char- 
acter. Since this plan w.is decided on it h.\s become practically 
certain that there will be held, in 1892, one or more great exhibi- 
tions calculated to attract visitors even from foreign countries, artd 
that, consequently, during that year, low rates of travel to and in 
our country will be offered, all of which would tend lo induce a 
larger attendance at such a Convention from abroad, and probably 
from the Slates, than could be expected at any other time 
within the next decade. The Influence of such a Convention, held 
when great numbers of people, both foreign and native, would be 
as&embled at the place where ihc Convention would be likely 
meet, would give its proceedings an inHucnce and importance ih 
could hardly have under other circumstances. The weight ol these 
considerations has led the Commillee lo decide, unanimously, to 
postpone the meeting of the next Convenlion until 1892. The 
authorities of the New York Institution have kindly renewed thet 
offer of hospilality, but the Committee are of opinion that it w 
be wise to defer their decision as to the place of holding tJie Con 
vention until the plans for the national celebration are more fully 
devetopetl than ihey now are. 

— Life at Girton is described in Tkt Women's fFV''/</tn this way : 
An early breakfast, served from eight to nine (some industri- 
ous students begin their day wilh a private breakfast parly at five 
or six, and only partake of the college meal as an afterthought), is 
followed by a morning devoted, almost without exception, to pri 
vate study, or to attendance at lectures given in college by the resi 
dent lecturers, or at the numerous courses in Cambridge noir 
thrown open lo women. The early hours of the afternoon, which 
by common agreement of the students are considered " noise- 
hours," are usually given to recreation, tennis being the most popu- 
lar form of outdoor amusement, and pianos, with an occasional 
fiddle, having full swing indoors. After luncheon cofFee-parties 
are also a common occurrence, the entertainment being of the 
most informal description, while the hostess seldom scruples to 
dismiss her guests or leave them to entertain themselves if she h.as 
work or lectures on hand. From three until the six o'clock dinner 
silence reigns again in the college. Many classical and niathc- 
maiical lectures are given at this time by Cambridge lecturers, who 
come out to Ihc college for the purpose, and the students who have 
not lectures usually, though not so universally as in the morning, 
devote a part or Ihe whole of these hours to private study. After 
dinner again informal coffee or lea parties are fre<|uenl,and friend: 
generally meet in a haphazard kind of way, which, perhaps, ma; 
be best described .is " loafing" into each other's rooms. In the 
May term this " loafing " takes place round the grounds, and 
interesting study of shawls might be made from the windows ove 
looking the lawn and tennis courts. The formal social duty 
calling on freshers is performed in this after-dinner hour, most of 
the college business is transacted, meetings are held, and sub- 
scriptions to the various societies paid. In the May term It is the 
favorite hour for tennis, and in all three terms the firc-bngade has 
a fortnightly practice immediately after ■■ hall." Some of the 
poorer specimens of Girtonians think this a little severe, as tl 
practice often includes a double-quick march from end lo end 
the long coriidors ; but the officers are inexorable, and catalogue 
all who brave their scorn and tight shy of the brigade as " iU 
lazy." From haU-past seven to nine are "■ silence hours " aga 
and then, or later in the evening, an hour or two's work is coi 
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monly done— freshers with " liltle-go" on the brain, arc reported 

to g« in fmir or five before retiring for the night, but Ij^ey gener- 
ally learn in a icrin or two that U does not pay. Nine P.M. is the 
orthodox hour for knocking off work, and (or the inorc elaborate 
form* of social intercourse, clyb meetings, occasional dancer, small 
debates, and so forth — above all, for the regulation formal tea- 
parly. There arc certain points about this eniertainment peculiar 
to college life, if not to Lljrton, says the VVomf/t's IfW/it notably 
the fact that the gueils bring, not their own mugs merely, but a 
whole irajful of refreshments. The college custom is to send to 
all the rooms a tray, with a roll and butter, and ihc m.iterials for 
whatever beverage — tea. coffee, cocoa, or plain iniik — is preferred 
by rach student, and this custom greatly facilitates the discharge 
of the social duly. For it is understood that when a student gives 
a nine-o'clock tea-parly all the guesis lake their own trays, the 
hostess providing only the hot water, and such luxuries as cake and 
jam. Thus, a't 9 km., in all the corridors, is presented the striking 
spectacle of students hurr^'ing in all directions — sharp corners arc 
very dangerous at this time — lo their respective entertainments, 
balancing Irays in one hand, and in the other, unless they are such 
old hands as to know the college blindfold and avoid all pitfalls of 
boots, water-cans, and unexpected angles, carrying candles in case 
the festivities should outlast the college lights. It is at these 
parties that new students arc first initiated into college society. 
and so strong is the instinci of hospitality that the " (resbman " 
must be of a remarkably gregarious disposition who does not find 
tea-parties, which she experiences in their most formal tedious as- 
pect, grow decidedly monotonous after a few weeks. 

— The high price of gum acacia has led Trojanowsky to seek 
(or a substitute, says an exchange, and this he believes may be 
found m the mucilage of flaxseed. Uy Iwiling the seed with water 
and precipilaltng the strained decoction with twice its volume of 
alcohol, he obtained a substance which, after drying, consisted of 
opaque, yellowish-brown irregular fragments, somewhat brittle, 
but not easily reduced lo powder, dissolving in water lo a turbid 
mucilaginous solution ; of this, five grains were sufficient to emul- 
sioniie an ounce of cod liver oil. The large quantity of alcohol, 
however, rcqufred for the precipitation, and the difficulty of drying 
ihe adlicsivc product being such serious objections, furtlier eitperi- 
menis were made, and. by still employing flaxseetl as the source of 
the mucilage, and treating with sulphuric acid, a gum more closely 
resembling acacia was obtained. His method is to boil one part 
of flaxseed with eight of dilute sulphuric acid and eight parts of 
water, until the mixture, which at 6rst thickens, becomes quite 
Ruid ; this is then strained through muslin, and to the strained 
Huid is added four times its volume of strong alcohol, the precipi- 
tate being coUecEed on a filter, w.a5hcd with alcohol, and dried. 
The gum is in Ihe form of iranslucenl. grayish-browii. brittle frag- 
ments, easily pulverised, and without odor or tasle, and thirty 
grains will emuUionize an ouncd of coil liver oil. 

— An insect destructive to wheat, but previously unknown In 
this country, has appeared in considerable numbers on the Cornell 
University farm al Ilhaci, Mr. J. H. Comstock, professor of ento- 
mology at Cornell, who has been making a study of the insect, 
says that he does not know of its occurrence anywhere else in this 
State ; but as it is extremely abundant on the University farm, it 
is doubtless spread over a considerable area. It was first observed 
there two years ago. by one of the students, the late Mr. S. H. 
Grossman, while making an inve*iigaiton of wheat insects. On 
examining the stalks of wheat at harvest time by splitting them 
throughout ihcir length, ii was found thai some of them had been 
tunnelled by an insect larva. This larva had eaten a passage 
through each of the joints, so thai it could jjass (reely from one 
end of the cavity of the straw to the other. In addition to tunnel- 
ling ihe joints, they had also fed more or less on the inner surface 
of the straw between the joints. If infested straws be cxammed 
a week or teti days before the ripening of the wheal, ihe cause of 
this injury can be found at work within them. It is at that time a 
yellowish, milky-white worm, varying in size from one-fifth of an 
inch to half an inch in length. The smaller ones may not have 
bored through a single joint : while the larger ones will have tun- 
nelled all of them, except, perhaps, the one next to the ground. 



As the grain becomes ripe the lar\'a works its way toward the 
ground: and at the time o( the harvest the greater number of them 
have penetrated lo ihe root. 

— The Boston correspondent of TA^ I3aok Buyer quotes an 
amusing letter sent by Mr. Aldrich lo Trofessor K. S. Morse, ex- 
president of the American Association for the Advancement of 
Science. Professor Morse, il should be said, has a handwriting 
quite indescribable in illegibilily : " My Dear Mr. Morse : It was 
very pleasant to me to gel a tetter from you the other day. Per- 
haps I should have found it pleasanler if I had been able lo deci- 
pher it. I don't think that 1 mastered any thing Ijcymd the date 
(which 1 knew) and the signature (which ! guessed at). There's a 
singular and a perpetual cfvarm in a letter of yours ; il never grows 
old. it never loses its mivelty. One can say to one's self every 
morning, 'There's that letter of Morse's. 1 haven't read it yet. I 
ihiftk I'll Cake another shy at it to-day. and maybe 1 shall be able 
In the course of a few years to make out what he means by those 
t*s that look like w's and those I's that haven't any eyebrows.' 
Other letters are read and thrown away and forgotten, but yours 
are kept forever — unread. One of tbem will last a reasonable 
man a lifetime." 

— N'o subject can be of more vital importance to the farmers of 
Indi.ina than the economical utilization of their fodder crops, since 
their success with live stock and in the dairy must be directly pro- 
portional to the economy of this utitiution and depend for success 
or failure on the skill exercised in feeiling. Careful inquiry and 
observation extending over the entire State, by the Stale Agricul- 
tural Experiment Station, of which Dr. \\. K. Stockbridge is the 
director, forces the inevitable conclusion that as much nutriment in 
the form of fodder is waited every year as actually finds il way 
into the digestive systems of the farm animals of Ihe Slate. The 
two great io^lder crops necessarily considered in ihis connection 
are hay and corn stover. Though perhaps boih arc equally worthy 
of consideration, and the utilization of each equally capable of im- 
provement, Ihe December bulletin, by J. Troop, pertains only to 
the former. It is the intention of the station to devote special 
attention lo the production. Curing, and feeding of hay during the 
coming season. Thai the results of the work may be mosl effect- 
ive, however, it seems n<:cessary that a pretiminar)- discussion of 
the grasses of the Slate is called for, and to meet this demand the 
present bulletin is issued. It docs not purport to be a scientific 
treatise on the grasses of Indiana ; its sole aim is to offer the 
farmers of the State the briefest possible description of every grass 
known to grow within its borders, together with the chief char- 
acteristici and relative value for feeding purposes of each, in the 
hope of placing the farmers in possession of such information as 
will enable them to determine for themselves the character and 
adaptations of grasses with which their experience may bring them 
in contact. Recognizing the fact that plant determination by mere 
description is necessarily attended by serious difficulties, a large 
number of illustrations have been utilized as conveying the most 
perfect impression possible of the actual appearance of the grasses 
discussed. So far as the actual importance of the work thus be- 
gun may become to the agricultural interests of Indiana, the rela- 
tions existing between tilled land and gVass land in the Stale must 
be pertinent. The area of tilled land in Indiana is 56.4 per cent 
of the area of ihc State, while the grass-land area is M.8 per cent, 
the average for the entire United Stales being respectively 41,6 
per;:eni and 1 1.5 per cent. The ratio existing between these two 
varieties of farm land is. for Indiana, as 1 of grass land lo 54 o( 
titled land, and for Ihe entire country. I of grass to 3.7 of tilled 
land, — figures showing conclusively that Indiana can lay small 
claims at present to either a grazing, stock, or dairy pre-eminence, 
and that she falls far short of producing her IksI proportion of the 
grass of the country, and fails in maintaining a just or most profit- 
able relation lietween ihese two staple divisions of farm lands. 
Indeed, Indiana ranks in the second series of States in the produc- 
tion of grass, and in the third series in avenigc value of milch cows 
and live stock, facts which must possess a definite relation to the 
prO|>orlion existing between grass product and area of tilled lands, 
and enforcing the proverb. *■ the more grass the more stock, the 
more stock the more manure, the more manure the more crops." 
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THE WAITOMO CAVES. NEW ZEALAND. 

In a report 10 the Surveyor-General of New Zcalatid, Mr. 
Thofnas Humphries gives an Interesting description of a visit 
which he and a small party made in June last 10 the Wailomo 
caves. King Country, in the North Islanil of New Zealand. The 
Waitomo River, a tributary of (he Waipa. which passes through 
these caves, hcs about eighty-five miles south of Auckland in a 
direct line, though it is about twenty miles further by rail and road. 
The caves are about ten miles from Otorohanga railway station. 
The countr)' around is undulating. A quarter of a mile before the 
caves arc reached, the Waitomo. of about twenty feet in width. 
is seen emerging from the side of a hill, under which it has mean- 
dered through limestone caverns of various sizes for about twenty 
chains. A light canoe can be taken along the river through the 
caves to within a few chains of its egress, where further progress 
is barred by the roof coming down lo the watt-r. 

At the entrance to the cavern the stream is eight feet deep. The 
natives have never had the courage lo enter. The entrance to the 
cave, thirty feel wide and twenty feet high, is in the face of a cliff. 
It is beautifully arched, with numerous moss and lichen-covered 
stalactites. In a canoe the visitor is taken in, ninety feet from the 
entrance, and landed on a silt-covered beach. By the aid of 
candles, for all -is now dark, he finds himself among ponderous 
stalactites, three to six feet thick, reaching from the roof, twenty 
feet high, to within a fool of the ground. Everywhere, all over the 
extensive and intricate caverns, are seen stalactites and stalagmites 
of immense size, in vast numbers, with marvellous beauty of form 
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and color. At one place the dark ^-auU was studded with thou- 
sands of glow-worms, giving the vault the appearance ot a starK^^ 
sky. ^ 

Passing down the left bank of the stream for one hundred and 
forty feet. o%'cr a large deposit left by floods, the party crossed it 
by means of a foot-bridge. From the entrance lo the bridge the 
cavern averages fifty feet broad, and from twenty to thirty feet 
high. After crossing the bridge, a sharp turn to the right is made 
up a steep incline for a distance of seventy feet, to the foot of a 
ten-foot ladder, which leads to a narrow passage four feet wide and 
fifteen feet high, the entrapee to the " Grand Cavern." Here 
the bottom of the ••well," a narrow shaft running up to anoth 
series of ca\'cs over the lower ones, where it is again met with 
Ihc gallery above. The well is (our feet across, perfectly true, as 
if made by human hands, and its sides beautifully marked with 
horizontal streaks, formed of laminated lime-stone. In the Grand 
Cavern ts an immense mound of material evidently Hillen from tfie 
roof. 

Beyond the Grand Cavern the roof rises and forms two domes, 
one fifty feet high. High up, forty feet, is the entrance to another 
cavern. Beyond the dome there is a sudden fall, the roof lowering 
so much that the visitor has to stoop. The length of the Grand 
Cavern, at the end of which the stream is again met with, is two 
hundred and fifty feet. It varies in width from fifteen to forty feet, 
and from twenty to fifty feet in height. Up to this point the color 
is a dull brown and a light yellow : but in the upper galleries, thirty 
feet above, there are alabaster and Parian- marble- 1 ike scenes oif 
unsurpassed loveliness. 

Twenty feet aliove the Grand Gallery is the " Organ Gallery," 
so-called from the appearance of the great slalagmitic mass one 
hundred and fifty feet from its entrance, rising tier U|)on lier. like 
the front of an organ with marble pipes. From the Grand Gallery 
the Main Gallery jbovc is reached by a twenty<hve-foot ladder, 
and sixty feel along it the " well " is reached. Here it is twelve 
feet in diameter, with smooth sides of hard limestone, and the 
sound of moving water below. This is forty-five feet above where 
it was first seen. Fifty feet along from the upper well is a "fairy 
grotto," and through an archway thirty feet in length ihe " Ban- 
quet Chamlicr " is reached, where the sur\'eyor and his friends 
found a hot dinner had been provided by the natives who own the 
caves. At the end of this chamber is the White Terrace, a stalag- 
mitic mass rising in a series of terraces. From this the upper 
entr.ince to the caves is reached, high in a wooded cliff, sixty feet 
.nbove and directly over the lower entrance. Mr. Humphries de- 
scribes in glowing terras other galleries and caves, but this maf 
suffice to show, that, notwithstanding the destruction of the RotO- 
mahana Terr.ices, New Zealand has still plenty of wonders. 



THE WENSTROM DYNAMO, 
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Sous: months ago a description and illustrations of the Wens- 
trom dynamo were given in these columns. A dynamo of th 
make was recently sent to the electrical testing bureau uf the Joh 
Hopkins University, where it was submitted to a scries of tests. 
the results of which are given below, under the signatures of Drs. 
G. A. Ltebig, Louis Duncan, and W. F. Hasson. It may be men- 
tioned bete that the dynamo tested was designed to give an output 
of 400 amperes, at 1 10 volts, running at a speed of 500 revolulioos 
per minute ; while the speed under which the tests were made was 
only 330 revolutions per minute. 

"The dynamo electric machine sent to us for examination, a 
report of which is contained in the following pages, was described 
by the manufacturers as an 8oo-light dynamo, and was stated to 
absorb energy, when doing full duty, at the rate of about sixty- 
horse-power. 

" Having our source of motive power and testing apparatus 
already in place for the purpose of conducting some experi- 
ments on other dynamos, the following tests were made (through 
the kindness of Mr. F. Hambleton, who consented lo allow the 
bureau the use of a part of the works vnder his charge), at tlie 
plant of the Consolidated Gas Company of this city [Baltimore]. 

" Here we had set up an Armington & Sims engine of aboai 
seventy-horse power capacity ; belted lo which was a Tatham 
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dynaTnomcier, which in turn was connected by a belt with the 
dynamo under examination. At a convenient distance from the 
dynamo were located the lamps and resistances (resistance coils), 
through which the currenl furnished by the former was allowed to 
flow, as well as the various instnimcnts employed in the electrical 
measurements. Steam for the eri^ine was furnished by a set of 
boiler* located near by. but in a separate buildinfj. 

" The sonrce of mntive power was, as slated before, an Arniing- 
lon & Sims engine, rated, nominally, at about seventy horse-po*er 
when supplied with steam at about eighty pounds pressure. The 
normal speed of the engine was about 275 revolutions per minute, 
but this could be varied within limits of a considerable range. 
without any serious interference with the action of the governor. 

" For measuring the power supplied to the dynamo, there was 
«mploye<t a dynamometer originally designed by VV. 1'. Tatham of 
Philadelphia. This inslrumeri was the same as that used some 
years ago by the committee appointed by the Franklin Institute of 
Philadelphia to conduct the competitive tests of dyn.imos exhibited 
at the Electrical Exhibition held in I'hiladelphia in i8iE;. A de- 
scripiioD of the apparatus will be found in the Jonmat of tht 
Franklin Imiitule. November, 1885. 

•■ For measuring the current furnished by the machine, there 
were employed two methods, the full-ltoad current being 400 am- 
pere. — too great for any single instrument in our possession, — a 
part of this was measured by a Thomson balance, and part by ob- 
serving the potential difference between the ends of several heavy 
strips of German stiver Immersed in oil. The latter method is 
known generally as the method of hxed resistances, and the appa- 
ratus referred to was standardized by obsetvmg the difference of 
potential at its terminals, when a current of known value, as meas- 
ured by the Thomson balance, was allowed to pass through it. 

" In the measurement of electromotive force there was used a 
Weston voltmeter, received only a few days previously from the 
laboratory of Mr. Edward Weston, where it had been standardized. 
This, however, as well as the other measuring apparatus, was, after 
the completion of the test, carefully calebrated in the physical lab- 
oratory- of this university. 

" It may be stated that owing to the construction of the measuring 
apparatus employed, and also to the circumsUnces that a consid- 
erable distance separated the instruments used from the dynamo. 
no m.ngnetic influence could have interfered with the accuracy of 
their indications. Before measuring the jwwer absorbed by the 
dynamo, the dynamometer was run without load, in order to de- 
termine its own friction. This artiount of power consumed was, in 
ah cases, subtracted from subsequent measurements. The friction 
of the dynamo itself was determined by running it on open circuit, 
and with the brushes removed. 

" The order of making the tests was as follows : first, the dyna- 
mometer was run without load ; second, the dynamo was run on 
open circuit, brushes removed (this measurement gives friction of 
d>namo); third, llie dynamo brushes were placed in position (this 
measurement represents losses due to friction in bearings, losses 
due to heating of field magnet wires, losses due to reversals ol 
magnetism of armatures, core, and losses due to Foucault currents 
in the armature). These losses are, for a given speed, nearly con- 
stant. After this, the dynamo circuit was made, and measure- 
ments of power, current, and electro-motive force at different loads 
were begun. The following table gives the results of the several 
determinations. 
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A NEW USE FOR THE PHONOGRAPH. 

At a meeting of the Massachussetts Medical Society on Nov. 
20, A. N. Blodgeit. M.D.. made some interesting remarks on the 
use of the graphaphone or phonograph in taking and recording the 
clinical hialor>- of a patient. As reported in the Boston Medical 
and Surgiia! Journal, Ur. Blodgett spoke as follows : — 

"Some lime ago my attention was called to this instrument, 
about which 1 had known something, although not in its present 
slate of perfection. It occurred to me that this might be of inter- 
est to ph>'siciafis in variou.s ways, and particularly to those con- 
nected with public institutions. As you have seen, by speaking 
into the mouth-piece a record can be produced upon the yielding 
cylinder of wax. which will remain permanent, and can be repro- 
duced a great many times. 

" Last night Mr. Thomas and I made experiments at the City 
Hospital on a patient just admitted to the accident room. His 
chnical history w.ts taken ; but it was not in all respects a success, 
because he had an injury preventing his speaking with much force, 
it being a fracture of the ribs. But we got a record from an actual 
patient in an actual examination which was reproducible and could 
be understood. Later we got another record from a hypothetical 
patient ; namely, one of the house-officers of the hospital, who was 
questioned in the same way as would be an ordinary patient ad- 
mitted under circumstances which precluded any previous knowl- 
edge of him or his condition. That record was more distinct, 
could be very well understood, and t am sure any one with a little 
practice could use this machine in a way to obtain durable and 
trustworthy records from the lips of the patient. 

" An instrument of this kind might be made portable, and a 
visiting physician in a hospital might give his directions into the 
funnel, when they would be recorded upon a small cylinder, which 
can be put upon another machine, and the physician's directions as 
to treatment or his description of lesions can thus be accurately 
recorded. This record is got by 'means of ihe graphophone. 
which is used a great deal m conjunction with the typewriter. I 
know how difficult it is to get full directions in the wards from the 
visiting physician, and here we have the means of an absolute 
record. In mcdico-lcgal cases I think it would be ol great service 
because the utterances of the patient could be reproduced at an in- 
definite period afterward, and I should suppose would be evidence 
in the case." 



" Speed of dynamo, 330 revolutions per minute." 



HEALTH MATTERS. 
Halluciaatlons in Alcoholism. 

Dr. F. W. Mann, in a paper upon alcoholic hallucination read 
before Ihe Detroit Medical and Library Association, brings to- 
gether some facts and theories which are published in ihe Physi' 
cian and Surgeon, November, 1 889 : — 

" The visual hallucinations of alcoholics are exceedingly varied. 
They may be hideous, grotesque, or awful, or they may be gor- 
geous, splendid, or inspiring. Unpleasant features usually pre- 
dominate, and the patient is puzzled and tormented by the presence 
of rats, mice, beetles, worms, fleas, and other insects. This con- 
dition of zooscopic hallucination is one of Ihe commonest among the 
phenomena of alcohol ]K>isoning. 

■' I do not recall having seen any explanation of the reason why 
animals enter so largely into the composition of the primary illu- 
sions of alcohol. These illusions a little interrogation of the patient 
will usually substantiate as present. A patient only the other day 
declared how he saw a rhinoceros, several huge elephants, and 
strange-looking reptiles browsing in the yard. 

" A word should l>e said on the snake hallucination. Disorders 
of this kind are associated in the popular imagination with excesses 
in Ihe use of alcohol. ' Seeing snakes * is in reality not a common 
experience. The two or three cases we have seen convince us, 
however, there is some basis for eslceming this one of the occa- 
sional^relribiitions of excessive zeal in devotion to Bacchus. 

"The snake hallucination is difficult to explain. Disturbances 
in the peripheral organs of vision seem hardly competent to ac- 
count for such aggravated symptoms, although there are facts 
Mggesting the plausibility of such an explarution. A patient in a 
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room where the pattern ot ihc wall-paper or (he carpet abounds 
in jjeomctrical figures and circles, is apt to find these endowed 
with gyratory riiovemeiit. and a* a result may come to imagine 
snaJccs about him. But the usual causes of this hallucination seem 
central in origin and due to pre-existing imaginative impulse. Why 
should this impulse assume the snake fonn ? May not the explana- 
tion lie in the facts of nascent consciousness ? Wc know ihat 
stimuli cinnot be co-oid in.il ed without some ganglion through 
which they are brought into relation. In effecting this co-ordina- 
tion the ganglion musi nccessanty be subject to the influences of 
each stimulus and must undergo a succession of changes. This 
action .tnd its rr-action implying perpetual experiences of resem- 
blances and differences constitutes, according to psychologists, Ihe 
raw material of consciousness. Therefore, as a corol!ar>' ol this 
process, HerlicH Spencer asserts, thai, as ' consciousness is de- 
veloped, some kind of mstincl becomes nascent." That there is a 
nascent instinctive dread of the seriwnt in man and monkey is ob- 
vious. There is every reason for it. The early history of our 
race abounds with record and tradition of that internecine strife 
between man and the serpent. Wc tind (he serpent permeating 
all his mythology, a chief feature of bis legends, inscribed on his 
monuments, engraved on his symbols, and worshipped as his God, 

"Even before this period the dread of the serpent may have 
been implanted in our human neuroplasm. Dr. A. K. Brown re- 
cently made some experiments in ilic Philadelphia Zc*iIogicaI 
Gardens, and found that monkeys, who. born and reared within 
the gar<lcns. had never seen a reptile, yet exhibited great fear and 
curiosity when .1 snake was placed in their cage. An alligator or 
turtle caused no surprise whatever. Other animals, like the ox 
and the hog, were either perfccdy indifferent, or manifested no 
fear of (he snake." 

Dr. Frank W. Brown said ; " I cannot altogether agree with the 
Doctor as (o the important pan taken by nascent consciousness in 
the creation of these hallucinations. I do not think that nascent 
consciousness enters lai^cly into the formation of the most com- 
mon of all forms, primary hallucinations ; tliat is. into those first, 
simple hallucinations which, if continued (and the majority of them 
are not), may grow to be more elaborate. Nascent consciousness 
does, however, have much to do with the elaboration. In the 
graphic descriptions of the struggles of the legal gentleman it 
would be interesting to know whether he conceived the snakes be- 
fore the sentence of the judge, or whether they grew in his con- 
struction of that sentence ; for in the former case they would be a 
primary hallucination and in the taller an outgrowth of elaboration. 
Primary hallucinations, 1 think, arise largely from misinterpreted 
perceptions — false cognition. The nerve cells, weakened by con- 
tinued onslaught of alcohol, no longer possess the power of dis- 
crimination : they are content to resolve perceptions in the slightest 
possible way. Just as in that pathological state characterized 
onomatopoiesis, where the patient lapses into that simple language 
which names animals by their sounds, so may the weakened nerve- 
cells of The alcoholic he content to picture living things at the 
behest of a suggestive touch. 

" Bugs, ants, mice, and rats arc common hallucinations, but they 
are generally found lirst on the body and then afterwards in the 
foom And on the furniture, The appearance first on the body can 
be explained on the supposition that the hallucination w,is created 
by a dermic sensation, or of formication, which would quickly lead, 
through imperfect cognition, to the conception of a bug or an ant, 
and then secondarily manifested as a visual hallucination. When 
seen first on walls or bed, they m.'iy be siiggcstwl by the so- 
called mUJLte voUttiMiis, not uncommon in delirium. As a refine- 
ment ^>\ this idea, could not the primary hallucination of snakes be 
brought about through misinterpretation of a cult's anserina. 
which sweeps coldly, wave-like, and rhythmically over a portion of 
the body? If this process seems complicated, it might expbin the 
infrequency of snakes as an hallucination. Other hallucinations 
arising in the way I have indicated can be brought about by the 
red Hashes, dust, retinal irritation, which often precedes active 
delirium, and which suggest a fire, or, more elaborated, a liell : 
ringing in the ears, a cataract, etc. As to the part taken by nas- 
cent consciousness in the creation of the reptiles in the snake case 
given by the Doctor, 1 might say that he has been a witness gainst 
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himself, in that he has not exaggerated in his vivid description of 
those miserable forefathers of ours in their sometimes tinsucces 
ful attempts to a\'oid (heir most ilncanny if not most hornbl 
en<'my. and from whom we consetpiently derive one of our mc 
pronounced examples of nascent consciousness. If, then, nascef 
consciousness be a leading factor in the production of hallucina- 
tions, why do snakes so seldom appear as one of tbctr manifesta- 
tions ? 

" As to the suggestions given by figures on carpets or u>all- 
paper, they create illusions, not hallucinations, as their ori^n deals 
with defective cognition influenced by the imagination, rather than 
with the nascent consciousness." 

The Sense of Smell. ■ 

There is no other cranial nerve which presents so much to pt:f - 
zle the physicist, the anatooiist, and the physiologist as the olfac- 
tory. The course of its fd)res, from the n.isal mucosa to the cor- 
tex in the temporosphenoidal Iol>e, is devious and obscure, but the 
phenomenon of matter ol various kinds imparting Ihe sensation of 
odor by contact with the periphery of the first nerve is still morr 
mysterious. With regard to light and color and all the sounds of 
the octave, we have long l>een able to conceive of their recepti 
and difTerential appreciation by the cortex as due to vibration a 
variation in vibration rates. The wnve theory accounts satt&f; 
lorily for these visual and auditor)- phenomena. 

Thete are some well-known facts concerning the olfactory sen 
which have always been matters of daily familiaiity, but which 
have not as yet scientifically interpreted. For instance, as Dr. F. 
Peterson points out in the Xew York Medical Journai, sonic 
odors, though mingled together, can still be dissociated and recog- 
nized by the olfactory nerve-ends, whereas others, on the contra 
overwhelm one another, $0 that one only may be perceived, 
others being completely suppressed. This antogonism has h 
tittle studied, and has been generally dismissed by the physiolog 
under the assumption of a chemical process occurring in Ihc mix- 
ture. As illustrating this internecine warfare among smells, the 
odor of almonds conquers that ol musk: certain ethereal oils 
destroy the unpleasantness of iodofoim ; orris-root is employed 
ag.iinst b.-id breath ; sulphuric ether overcomes Pemvian b.tlsam ; 
camphor makes the odors of the oils of lemon and juniper, of pe- 
troleum, of cologne, and of onion disappear : and coffee and cloves 
have the reputation in our drawing-rooms of being inimical to 
lain spirituous exhalations. 

There seems, then, to be a sort of strife between odors of rarfS 
ous kinds, a strife inexplicable upon any simply chemical theory; 
and it IS more than probable that the vibratory hypothesis must 
needs be accepted to account for the sensation of smell as well 39 
for those of light and of sound. Not long ago Professor Hayc 
ijlrat'ti. July. 18S8) made some investigations upon the otfacio 
sense, from which he drew the conclusion iha! the sense of sm 
as wei) as that of taste depended upon the rate of vibration a 
gaseous particles : and he found, moreover, a relation existing b 
tween the molecular weights and vibrations of bodies and the oUi 
which they exhaled. 

More recently Dr. Zwaardemaker. of Ulreehl (Fortickritle <A 
Medicin, Oct. I, 1S89). has been studying the same subject in a 
manner to throw additional light upon Ihe difTicuit problem. He 
has constructed an instrument which he calls an oltactoineler, Ii 
consists simply of a glass tube, one end of which curves upwan 
to be inserted into the nostrd. A shorter movable cylin<lcr, mad 
of the odoriferous substance, fits over the straight end of this gl. 
tube. On inhaling, no odor will be perceive*l so long as the outer 
does not project beyond ihe inner tube. The further we push for- 
ward the outer cylinder the larger will be the scented surface pre- 
sented to the in-rushing column of air, and the stronger will be Ibe 
odor perceived. 

Should one desire to study the effect of mingling two odors, 
is only necessary to saturate the cylinder of the olfactometer w| 
one scented body, and another cylinder with another. By the ju. 
(aposilion of the ends of the two cyhndef^. the lengths being ac-' 
curately determined, the air rushing in upon inhal.ition through 
the tubes must take up and mingle the two odors. Dr. SM.iarde> 
maker found by this means, that whenever one outweighed ihe 
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other, he perceived the one or the other smell, but that when both 
were in exact e<|uilibrii]m, cither no odor at all was perceived, or 
at most a very weak and uncertain impression was made, which 
partook of the qualities of neither of ihc two substances employed. 

But as some sort of union of the gaseous molecules could not 
be altogether excluded by this method, such as an indifferent 
osmotic or physical combination preventing sensory perception, it 
was deemed expedient to make use of a double olfactometer in 
experiments of this character. The instrument consists merely of 
two of the olfactometers described above, one for each nostril. By 
the use of the double olfactometer one may easily convince him- 
self that even in this procedure one odor will overwhelm another, 
rubber, for instance, causing the smells of parafiin, wax. and tolu 
to disappear. Even with very strong excitants there is never a 
mingling of sensations. Hither the one or the other odor is dis- 
tinguished by one or the other nostril, until, by careful equilibra- 
tion of the two. no sensor)' cRccI is at all perceived. Sensibility is 
absolutely eliminated. Each nasal half becomes in this manner 
completely insensible to the odor inhaled through it, although its 
sensitiveness is really the same as before. 

We are constrained to believe that there is something in the 
vibratory theory already applied to sight and hearing, to account 
for these remarkable facts in the domain of smell, and that is the 
interference of molecular waves with each other, producing in the 
former cases darkness and silence, and in the latter temporary 
anosmia. 

NEUTBALUATION of the BACtLLUS OF TETANUS.— In 

June last Professor Sormani of Milan announced to the Lombard 
Institute of Sciences the results of his experiments on the neutrali- 
zation of the tetanigenoiis microbe — results which seemed to justify 
his conclusion that iodoform, iodol, and corrosive sublimate are ab- 
solutely destructive to the bacillus in question. To these disinfecting 
agents he has, says the LaH<ft. as the result of further experiments, 
added three more — namely, chloroform, chloral hydrate, and cam- 
phorated chloral, the latter being, he alleges, in a marked degree 
efficacious : while camphur and camphorated alcohol he found in- 
ert. On a general review of the whole, however, he gives the pref- 
erence to iodoform. Seven rabbits were inoculated with materials 
charged with the tetanigenous virus. From six of these, after an 
interval of twelve hours, the foreign body was removed during the 
period of incubation ; from the seventh the substance was reinoved 
only when the first symptoms of loca) tetanic convulsions had de- 
clared themselves. In all these animals the wound was scraped 
and thereafter freely medicated with iodoform. The seventh rab- 
bit died of tetanus. Of the first sis five were saved. Krom this 
.Dr. Sormani concludes that medication of wounds with iodoform 
oyghl to be practised before the setting in of the first tetanic symp- 
toms. Nevertheless, even during declared tetanus, the applica- 
tion of iodoform to the wound is capable of disinfecting it anti of 
removing from it all trace of virulence. Wounds and sores treated 
with iodoform, especially wounds or sores contaminated with 
earth, yield results highly welcome to the surgeon — such medica- 
cation preventing the access of thai fatal tetanic symptom which, 
having once declared itself, leaves but little chance for skilled in- 
terference. Dr. Sormani gave conhrmalory proof of his thesis by 
cases of tetanus in hospital, where iodoform opportunely applied 
saved the patients, and where, from its use having been unfortu- 
nately suspended, two lives were sactificcd. 

Boxing the Ears and its REst/LTS. — We would fain hope 
that, in deference (o repeated warnings from various quarters, the 
injurious practice of boxing the ears, once common in schools, is 
fast and surely becoming obsolete. It is too much to say that this 
desirable end has yet been realized. Certainly the recent observa- 
tions of Mr. W. H. R. Stewart do not give color to any such 
view. In a pamphlet on " Doxing the Ears and its Results," lately 
published, and referred to in the Lancet. Dec. 21, 1889, he briefly 
summarizes his own experience in the matter. Notwithstanding 
the touglme^is ol (he aural drum head, its tense expanse will rup- 
ture only too readily under the sudden impact of air driven inward 
along the meatus, as it is in the act of cufling ; and Mr. Stewan 
shows that \n one instance at least this injury resulted from a very 
sUght though sudden blow. Given early and skilled attention the 



wound may henl very kindly, hut if the beginning of mischief be 
overlooked, as it often has l>een, further signs of intiammatton soon 
follow, and a deaf and suppurating tympanum is the usual result. 
There is practical wisdom in the slalemenl that tliis consequence 
most readily follows in the case of the poorly developed and under- 
fed children who abound in cverv- board school. In them an ear- 
ache would probably receive no very strict attention, and disease 
might tor a lime work havoc unimpeded. Where chronic suppu- 
ration exists alre.-idy, and it is only loo common, a random knock 
on the ear may, and has resulted, in fatal brain complications. 
The close connection between ear and brain should never be for-, 
gotten, and the reflection ihat injury to the former org^m most 
ily terminates in loial deafness, and in suppuration which may any 
day take a fatal course, should assist in the preservation of a some- 
times difficult patience, 



BOOK-REVIEWS. 

First Ltisom iH Political Ecommy. By FRANCIS A. Wauker,.^ 
New Yofit, Holt. 12'. 

President Walker in this work has undertaken 10 bring eco- 
nomic science down to the comprehension of a younger class of 
students than have hiiherto pursued the subject, those from fif- 
teen to seventeen years of age. To accomplish this task is not 
easy, and the author himself expresses some misgiving as to the 
success of his undertaking : for he has not treated his theme in a 
childish, or so-called popular, way..but in a thoroughly scientitic 
manner and with the same closeness of reasoning that is employed 
in larger treatises. How far his book is adapted to its purpose 
only actual trial, as he says, can tell ; but if the subject can be 
made comprehensible to such young pupils, we should think this 
work well fitted to do so. It is pcriiaps .is simple in style as a 
treatise on economics can be, and it is in the main free from con- 
troversial matter. It contains, however, some things that mighty 
belter have been omitted ; such, for instance. a$ the discussion''! 
of the multiple standard of deferred payments, which is of no- 
practical importance, and is out of place in an elementary work. 

The book is divided into two parts, the first treating of produc- 
tion and exchange, the second of distribution and consumption. and 
the various subdivisions are in general well made. President 
Walker's views are so well known that wc need not state them, 
and in most cases wc find ourselves in accord with them. His 
theory of profits, however, wc cannot agree with, and we fail to see 
the cogency of the reasoning by which he endeavors to support it. 
He holds that ■' prices arc determined hy the productive capability 
of the lowest class of employers who are actually producing for the 
supply of Ihe market ; ami all excess of those prices, over the cost 
of production in the hands of the more capable men o( buyiness, 
goes to these latter, individii.illy as profits " (p. 232). But it secms^ 
to us that prices arc determined rather by the higher class of employ- 
ers, who by superior ability or larger command of capital often 
force prices down so that the lower class of employers are driven 
out of business, Moreover, President Walker, like other econo- 
misis, overlooks theiaci that the highest profits, as a rule, are not 
made in proiluclion at all. but in exchange. But though we can- 
not agree with all the author's views, wc shall be glad if his work 
should be'successful in teaching economics in the high schools. 



AMONG THE PUBLISHERS. 

The fourth volume of M. Grandeau's "Etudes Agronomiques." 
just issued, contains a review of British and American agriculture^ 
as represented at the Paris Exhibition. 

— M. Victor Giraud, the African explorer, has just published the 
narrative of bis explorations in the African Lake Region from 1883. 
to 1889. The work contains many illustrations. 

— The fifth part ol Ihe second volume of the InlernationaUs 
Archil' far Ethnographic has been issued. It maintains in all re- 
spects the high level reached by previous nutnbers. Among the 
contributions are an article in German, by F. Grabowsky, on deaths 
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buriai, and tht funeral festival among the Dajaks; ant) one in 
English, by Prof. H. H. Giglioli, on a singular obsidian scraper 
used at present by some o( the Galla tribes In souihern Shoa. 

— Mr. Charles Hallock, the founder of American journalism on 
field and water sports, and one of the most eminent writers on 
outdoor life, is now permanently associated in the editorial conduct 
of Thi AmerUan Angler. 

— Harper & Brothers have just published Stanley's letters, tell- 
ing the story of Emin's rescue, accompanied by illustrations and a 
map showing the traveller's route from the Kongo to the coast. 
Sir Witliani Alacktmion, chairman of the Emin Pasha Relief Com- 
Tnittee, adds some interesting material to the volume. It is of 
course understood that this boolc will not in any way trench upon 
Mr. Stanley's great work, which cannot possibly lie published for 
several months. 

— The J. B. Lippincott Company publish this week " A Conver- 
-ftation on Mines Between Father and Son." a lecture on the atmos- 
phwe and explosive gases by William Mopion. to which arc added 
<]ue5tions and answers to assist candidates to obtain ceriiticaies 
(or the management of collieries; and " A Text-Uook of Assay- 
ing." by J. J. and C. C. Bcringer, for the use of students, mine 
managers, etc. 

— D. Lothrop Company publish this week a liille volume ad- 
dressed to all workers with h.ind and brain, entitled " The Shop." 
devoted to the possibilities and probabilities of social, home, 
church, and political reform, by Albert E. Winship. editor of the 
Journal of Education. 

— The second leport of the committee appointed by the British 
Association to inquire into, and report upon, the present methods 
of teaching chemistry, which was presented al the Newcastle meet- 
ing, and to which attention was called in Nixiurt a short time ago. 
has now been put on sale by the Council. It may be obtained from 
the office of the Association, 22 Albemarle Street, London, W. 

— A new fortnightly scienti6c periodical is about to be published 
in Paris. It will be entitled Revue G^nirale des Scitntts Pures ii 
.^///i^u/<-i.andwilldeal with the mathematical, physical, and natural 
sciences, and with their applications in geodesy, navigation, en- 
gineering, manufactures, agriculture, hygiene, medicine, and sur- 
gery. According to the preliminary statement, the new periodical 
will take as its model the method of exposition adopted in Nitturg, 
The editor is M. Louis Olivier, and the list of contributors includes 
many ol the most eminent French men of science. The t^rst num- 
ber will appear on January 1$. 1890. 

— In the article which Herbert Ward will contribute to the 
February Scril/Her's, on " Life Among the Congo Savages." there 
will be an account uf the human sacrifices which take pbce on the 
death of an African chief. Mr. Ward's article is to be a descrip- 
tion of the manners and customs which prevail in that region which 
Stanley has opened to commerce. Colonel W. C. Church, in his 
first article on John Ericsson, in the same number, relates that, as 
the last hour in the life of the great engineer was drawing to its 
dose, he called to his bedside his faithful friend and secretary, and, 
lookirfg into his face with a smile, said : " Taylor, this rest is 
magnificent ; more beautiful than words can tell." William Henry 
Bishop, the American novelist, tells in the February Siribntr's of 
•a recent visit to Galdt^s. tlic author uf " Dofla Perfecta." in his 
Madrid home. ■' He came into the room with a hard-at-work air 
^ind a cigarette between thumb and finger. He is a dark, slender 
man, of good height, rather loose- jointed, forty-four years old. and 
with a young took." Galdds, it is said, has had himself elected to 
the Chamber of Deputies in order to have a chance to study legis- 
lative manners at first hand for literary material. W. H. Mallock, 
author of ** Is Life Worth Living ?" who has written for the num- 
ber an ariicle on Hungarian cutles — the fruit of a recent visit to 
that country — says: "Hungary still remains a %-er)' interesting 
study; and Uiough it may at fir*t disappoint those who expect 
I0 I'md in it castles and peasants like the back scene of an opera, it 
retains enough of the substance, if not of the sutfacc, of the past to 
throw a considerable light on what has really been achieved, m the 



way of changing or bettering the conditions of life generaUy, by 
that extraordinary movement which we especially associate with 
the present." 



— The article which is likely to attract most attention in ibe 
January number of the A^rtv £>»f/(i«(/.l/i»/-flr/>r/' is that on "T 
New England Meeiing-House and the Wren Church," by Mr. 
R. Willard. Mr. Willard shows how Sir Christopher Wren, wb 
was rebuilding the sixiy or seventy London churches, after the 
Great Fire in 1666. just as our New England fathers were getting 
able to build mccting-houscs with lowers and steeples, set his 
stamp upon our entire church archi lei- tore, in city and country, 
almost from that time to this. The article is illustrated with pic- 
tures of Wren's steeples and of our own old meeting-houses. The 
other illustrated articles are on Montreal in Winter, and the Boston 
Musical Composers. Professor Jameson of Brown University, in 
paper entitled " Did the Fathers Vole?" shows, in a way that 
gratifying to those who believe in progre.%s, that however neglectf' 
we are of our political duties, we are in this respect ahead of our 
fathers in the " good old limes " that the croakers talk about. Mr. 
William F. Dana writes about the Behring Sea Controversy. Mrs. 
Nina Moore Tiffany begins a series of "Stories of the Fugitive 
Slaves," telling here of the esrapc of William and Ellen Craft. 
Edward Everett Hale, in his •• Tarry at Home Travel." talks this 
month about the Boston Parks and about Concord. Edward 
Everett Hale, jr.. contributes a chapter of colonial history, under the 
head of " Edward Bendall and the ' M.iry Rose.' " " Candlelight 
in Colonial Times " is another bit of New England history. Brown- 
ing receives notice in two articles, one by Mr. Robert Niven of 
London, on " Browning's Obscurity." the other by Miss H. E. 
Hersey. on "Browning in America." the latter accompanied by a 
portrait from a recent London photograph. There is an " Old 
.South Lecture " on " Thomas Jefferson and the Louisiana Pur- 
chase," by one of the young Old South essayists. Robert Morss 
Lovett, now a student in flarvard College. 
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LETTERS TO THE EDITOR. 

',*C«rrrt^HjtKtt art rt^meittd to h* ^ hrt^/ »t p*4*Ul*. TA» Vfrtt4W^9 m*tm i 
imi%ile»Mt re^%irtd»tpr»a/tfe»o*lf»ilh, 

TkttJitar ntiUi* gftut la fMHiik amy ^ntrit* cmmt»i*»nt vtltk tht tkm^mttwr i 
tkf JwmrnmU 

Om rtfmrtt, twetf/x t»^i*t 0/ tkt HiMter etmlmimtnt kit etmm»nit*U»n wtU tm 
fnrmUkrd frtt If any iOrru^endtnt , 

A New Teiephoae Inventloo. 

We see by a laie number of the New York Electrical IVorL 
that two Canadian gentlemen have made the important discovery 
that telephone trunk lines may be duplcxcti the same as telegraph 
wires. This has hitherto been considered impossible on account 
of the great dissimilarity between telegraph and telephone currents. 
It is on this account chiedy that long-distance telephony Is more 
expensive than telegraphy, as only two persons can use the same 
wires at the same lime. By means of the new invention it is 
claimed that four persons can use the same wires simultaneously 
and without the least interference. Advantage is taken of the 
double wire system now in general use on inter-urban trunk lines. 
Transmitters and receivers are used with double coils, and the ap- 
paratus is connected with both branches of the double-wire trunk 
line. One set of transmitters generates electrical impulses in the 
two wires in opposite directions, while the other set generates im- 
pulses in (he two wires in the same direction. By means of these 
reversing coils one set of apparatus will actuate and be actuated by 
a set similarly connected, while, on the other hand, it will not affect 
nor be affected by apparatus with coils dissimilarly connected. In 
the one case the electrical impulses move only in the metallic cir- 
cuit formed by ihe two wires of the trunk line. In the other case 
the circuit is completed through the subscriber's ground wires. If 
this invention is found to work as saiislaclunly in actual practice as 
it is claimed to work experi men tally, it will necessarily ver>- ma- 
terially reduce the working expense of long-distance telephone 
tines. 

TofoBto, Old. , Jbb. 9, 
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A PecQliar Pipe from the Suiquehaaua. 

1 BEG to present ihc outlines of an Indian pipe which may be 
interesting as representing the figure ot one of the Delaware 
■• Toiems." The relic i» composed of a dark green steatite, c.irved 
into an admirable image of a tunic. Fig, i represents the back 
of the animal, which is well polished and diaiinctly marked with the 
tines shown in the figure* 



Fic. I. 



Fig. s. 



Flo- 1. 



Fig. 2 represents the under surface, which contains the cavity of 
the pipe and the ornamentaI(?) markings. The hole for the stem 
is welt drilled, of a smooth bore, and inclined at the. angle given in 
the sketch. This unique specimen was found some thirty years 
since, by a friend of mine, on the present site of the village of 
Fair\-iew on the Susquehanna, in close proxiniily to an old Indian 
buiying ground. Harvev B. Bashokb. 

Wot Paifvie**, Pa., Jta, $. 



Soils and Alkali. 

The last bulletin of the Colorado State Agricultural Experiment 
Station at Fort Collins pul>lishe«l in October and entitled "Soils 
and Alkali" is issued in the name of I'rol. U. OUrine. 

The subject treated is one of acknowledged importance, and for 
this reason and the fact that it is issued under the auspices of an 
institution expressly endowed by Act of Congress for the purpose 
of scientific investigation, renders the tact to which 1 beg leave to 
call your attention, especially lamentable. 

The first eleven pages of tliis bulletin are, so far as statement of 
facts are concerned, practically extracted verbatim from a recent 
work of my own entitled " Rocks and Soils," and published by 
Messrs. Wiley & Sons of New York, little more than a year 
ago. 

In support of this assertion I enclose extracts from the bulletin 
mentioned and from my own work, a comparison of which in par- 
allel columns will demonstrate absolutely the truth of ray asscr* 



lion. I may add further that the specimens extracted embrace 
only a small portion of ihe subject mallerto which the same asser- 
tion would hold true; the)* arc offered however as specimens and 
specimens only, 

Sr«K:KBRIIHlE (p. 1)9). 

" Thr <iuintitv of vaier thui rcquitt-d and p*aponit«d brdifcnnt acncultura) 
pUcii during the Mriod of growth hu bo«n found to \>k h (oLIom ; 

On* KCn el whut cxhaln fOO.B}! ■!» nf wMer. 
■' " " clover •" i,o90,Bi4 •* " " 

'« •■ •> MinfltMrnv " *i>fisiW4 " " '' 

rabble " s.o«.i« " " *' 

" " •' Bnpe-viDCt " »io.»3j 

•' ■• '■ bopa 4.44»<Ut * 

O'BRINRip. «}. 

"Tb< quBniitr of wjitcf required tnd evHporattd by diflotcni aKrkuUunl pl«ntK 
<lui{a( tlie jwriod c( growth Uu Ifceii I«ubi1 tu dc na lultoira : 

Ofte aci« of wheal eabales 409 !]• Ibit «( vuur. 



clover " 

' cuitflowen " 

cftt;b«ite ** 

^pe-vinet " 



JJ«.7JJ " 
4.44iiO«i " 



STOCKORIDGEf^ iM. 



O'BRIKE (p. 1). 



Deilricb evtimaiei ibe tmount ot Dirlrich exrinutFa Ihe amount at water 
warcrihiHCKhafedby (hcfoliagcof plaot* exhaled hy the (AliAfo or pl.ini* 10 b« ' 
t« vary from ijo (o 4£o lime* ibewcl^hi from %%a 19 41^ time* the wti^hi of dry 
«l dry ontasic (nailer fumed durini ibe MKank matter fuimed dnring iUc fnmv 
■aoM lime." | line. 



STUCKBRIDCE (p. iSj). 

** Hoffaano Doocloded that the quan' 
tityot cnslier diuulved from the •oil bjr 
water varied heiwecn 0.149 and 0.0105 
perceoi cf ilie dry enrth." 

STOCKBRIDGE (pi. iM}. 

The lounrei of the heat ot the kA\ are 
chrte; nAPn«Iy, *atai beat, at the tun't 
ra/>; beax of chemic^ decompociiion 
wiibiu lbs M)il ; iuhI ihc Miiciiial in plu- 
lonic heai ol the canb. pniccedinti from 
ihe iiill m'llten earth interior. 

The biter »ourc« (hough ffrcii in it*rlf 
ftx. i> K> lemavcd froei the luiface, end 
ihe tAdialivn tbsie » to [;i|>i<l. ikM ibin 
heat ii oF no cooilderabla value to the 
plant. The heat of deeonpmilian, thottl^ 
contideiubU in lolli rich in ovfanlc mU* 
ter.ottcun cnly in the presence of cam- 

f^rativcly hi^h l«ajperaiitm,and itlbtrv- 
ore not man ifeit except in mEU not necd- 
inx Its ai:cI(>o tu iiiltufoce llieir behavior 
lowiudi ve)>i.'taiioti. The »un, tbctcfute, 
renuun* the nnly »;urce of heal of maler- 
ial iMpoRMiL-e a* related to the productMn 
of plant* from the loil." 

STOCKBRIOGE (p. laj). 

"Oai*. rye and but4*heai thrive irfth 
the low««t amount of orfuiic niaitcr, rc- 
quirinjc but ftun otix Iv tVo mi cent, 
while wheal and Ivlidoca evuiciiily rrauite 
auMi Boidni c^mniao acriculiurnl products 
cniwinB 'ir^l in ihoac wA\\ canlnLninK 
from five |ij eijht pet cent of drv orjiin c 
vutttor. 

STOCKBRIDGK(p la?). 

The amiTioaimhiiii ret u It in k from putrid 
(cnncfllatioD uadci^Mi a fuiChBrdco<>in> 
poeitioo koawn i« uilrifiaiian, reuiltini; 
like the nn^innl puiTrfaeiioQ from the nc- 
lUin f>l uidiiin;; inicn>bc% through the 
activity ol wbkb nmoionia trecotnet !»■««• 
formed inCu nilrlc acid." 

STOCKBRtDCB(p. tt4>. 

"Of the entire weishi of all plant* not 
More than five per cent in any case ii of 
Mill, lit mineral, ori^n; tlie rcni^ning 
Binciy-five per cent i* wholly of >tmo«. 
pheric oriein ; oioti a( which became* 
added to lAe toil.RULU on the dcalh and 
decempMilHMi o( the plants." 

STCH:RBRIDCfi(p.iS4)- 

" And it ii a fully aitrepted fact that, 
uther ihisgi bein; et]iLal, that toil it in- 
variably moil fertile which exitu in ilie 
fincnt Hate of iliviiion, wluMe panJdea 
are the tmallot.'' 

STOCKBKlDdf: (p. ijj)- 

" Liebenbei|; Iiai khown. however, thai 
the action in ike »vil may Im either up- 
ward* or dowHvrardi nccotilina nt the 
nimnspheiekdryocs^ppliea loil-^alumi- 
iRgrun." 



I 0'BRTNE(p.()}. 

HafTouui hat etiimaied ilial the qnan- 
lity of matter diinalycd from the soil by 
j water varied from .141 to ^noj per cent 
, <A the dry cartli. 

0'BRlNK(p.«). 

The hem cnmei from three tourcct : 
Solnr heal, at the lun't r>v> ; hei.t ol 
cheiB)cal decompoiiliou wiihin ihe 4aU, 
and ihe orieinal heat of the earlh't inter- 
ior. The ladcT cannot be ot any value to 
plants ; ihe heat nf chemical deciMBpari 
linn it not of any value, except in a few 
special cau*. 'I he lun, therefore, remains 
■ he only tource ot heut of piactic*) im> 
portaiice in relation In the pvorfueclan of 
crapi Imm the eoil. 



0'BRINE(p.4). 

Oaiit rye and buckwheat thrive wiih 
ihe lowetl amount of «>rcanlc niatler, rey 
<]UmnE from one 14 two p<r cent. Wheat 
und tobacco teem to reunite mntt amf>n( 
the cemmcM agrirnhuraf pw>duc1*. and do 
ilieirbeMMpan twii coniaintnK from five 
10 eifht pnr cent of organic laaitcr. 

O-BRINB (p. j). 

ThU aiDinoaia undergoe* a further de> 
COmpMilinn called milrififtUn, retullin^. 
lika the ori|{iiial putt> faction, from the ac- 
tion of biidiriiiK m/rrifift, and chan^et 
the ammonia itit't niiric acid. 



O'BRINF. tp. J). 

Of the total Weight «l the ptanti. abool ' 
Ttvepei cvnl i« of loil or mineral origin 1 
the rcmainin)- ninety five per cent ti 
wholly of aimotnhcnc ortf In - most of 
wbkb )>ec«rDet added 10 lite toil ma»i on 
the death and dvcompoiUion of thn plants. 

n-BRINE (p. 7). 

It li a fully jtcccpsed fact that, otbtt 
tbinci being c<iual. u)li isimtttriai/jtaoil 
fertile wlikh caitik in the fineat vtaie nf 
diviuun, whoie particle* are Ihe intaliett. 

0-BRINEfp,8). 

Liebenberr hu ih'nvn that thii mov?> 
ment may nc eJtheT iipw>r<!t ar dawn> 
wardt, according at ihc aimt^tphoie U dry 
or lupplil* toil-MlUfallng rain. 



Before deciding to request the publication of this statement of 
facts 1 requested an explanation of Prof. O'Brine. in response to 
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'Which requesi he as&eris ihai the material published over his own 
■name was furnished him in the form of notes by a tatc colleague 
who has unfortunately died sinct: the publication of the bulletin in 
■question. These notes were furnished, it is claimed, with the as- 
sertion that they were "recent," but (hat the abstractor had for- 
-gotten their source, but supposed that such things were "common 
property." 

I desire to offer no opinion as to the probabilities of such an oc- 
■currency, and ilistinclly disavow all intention at publishing; any 
aspersion concerning a fellow worker. My only claim i^ that the 
malerUl published in the October bulletin of the Colorado station 
was originally mine, and that it was utilized without credit either 
to myself or the alleged abstractor of the notes in question. 

Further, that the order in which the slalemenis made occur is 
identical with the order in which they occur in the pages of my 
work alluded to, and that, as is demonstrated in the last extract 
made* even where my own language is not used verb.itim without 
•credit, the orifcr foU*rwtJ and the siih/ed mailer presettUii arc 
identical with my own. For instance: in discussing the condi- 
tions modifying soil temperarures, p:)ragrai)hs with topic titles 
were given to " Vegetation," " Con<liiion of Atmosphere," " Angle 
of Contact." and " Klectticity ' m exactly the order followed in the 
last extract made. 

Moreover, that frequently tables are given with the identical 
words of introduction used by myself, ah hough so far as I know the 
original exists only in German, and the translation and the authority 
were originally published by myself, though the bulletin alluded 
to refers to the original in, however, the identical language used 
by myself as translator. 

I desire to make no comments; indeed, none seem to be re- 
quired. I simply desire publication of the actual facts as a simple 
matter of jubtice to myself and to the numerous scienttltc workers 
who must be interested parties. H. £. Stockbridge. 



Qoerict. 

49. Influenza. — Has epidemic influenza been known to cross 
the equatorial line, in either direction ? E. W. GrEBNOUGH. 

Snnbury, P>., J^n. i;. 



INDUSTRIAL NOTES. 

A New Electric Motor. 

A NEW electric motor just brought out by the Unitetl States 
i£lectric Lighting Company is shown in the accompanying illustra- 
itions. It is manufaciiire<l in several sizes, from an eighth of a 



and armature in these motors is so proportioned that the brushes re- 
quire a minimum of attention, sparking under any condition of load 
being eliminated. A great mechanical advantage in their design 



*^ 



Fia*. 



is that all armature wires and bands are thoroughly protected from 
Injury by the arrangement of the pole-pieces. The starting device 
for throwing^ihe motor in or oat of circuit is on the motor itself. 



Wa\.. 



ria-t. 



'horse-power up to twenty horse-power, and wound for any poten- 
tial up to five hundred volts. In designing these motors, the aim 
has been to give a very low armature resistance combined with 
great strength of 6eld, thus securing high efficiency in a motor of 

■ comparatively small size. The relative tn<tgi)etic intensity of field 



FIG. J. 

resistance boxes being.dispensed with. For motors taking 
leniiat above 320 volts a special starting device is used. Fig. 1 
shows the motor with fan attachment ; Fig. i is a motor of larger 
size, and Fig. 3 shows a motor adjustably mounted on a base. 
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ilclphia. Uipp<ni:ml. J73 p. 8*. f 1 
MARiMK'HosrirAi 8^;rvice of the United States. Annual 

Repari fif ihp Sup«iviii.iH Suifjcoii-OeneTat of ihe, 

for the fiicti Veu iBSg. M'Mhingtau, Govcmmeol. 

*T7 P ?'■ 
MeTlio»OU>Cv. KihliMgnphv of. Fail II.— Moisture. 

Ed. hf tl. I~ Fi'«*ig. W»»Kingfon, (loverntnenl. 4*. 
Onxavae, The. Natural Htitmy iiui Pooular Scieni:e. 

Vol, I.. So. t w. Poitlt»od. Cooc. E. f . Bljelo*. 

S p. 50 cent*. 
Rainfall id ihe United Scjtet. Cbarl!. Shuwiag the 

Normal Monthly. WaihinBion. tifnernnietii. 4*. 
SMiTir. C. F. Honorary Deiiiee* at Conferred in Anteri- 

caa Colkxci. Sjrracute, Ranleea. 9 p. t*. n 

cent*. 
Thskual Repuliion. The Co«i»ic l.iti* of. An Ettay 

tuuctted by > Contet'i Tail. Anon. New York, 

Wtfcr- 60 P- I3°- TS cenii. 
Taon, n. P. PhoiOKrapfit of ibe Corona taken dtmai 

th*- Tibial Eilljine of the Siiri. )nnuiry 1, 1869 

W.i*hiti||Tovi, Spiithaorvijin ln>t. t". 
PrNViVi.vA-viA Si.-iie Colleve, Report ol the, for the Year 

iBBS. Part II. — Afirit:uiiural Experiincnl Slilinn. 

Harri'burg. Stale, iti p. 9*. 
PowiLi.. E P. Libeity and Life. ChiogJ. C. H, Kerr 

Co. 108 p. »B°. 75 •.enti. 
Ulmicii. E. {f. Contiibiilioni to the Micm-PaLBntoioity 

of (he Ciinhrci-SlitJrian Rockt ot Canada. Pait IT. 

M'>ntreal. Brmm A Co. jo p. 4*. 
WAcxatt, F. A. Fint I^eiLon* iri Poliiical Economy. 

Naw.V.irW, UvH. 17) i-. ia° 



Chronic Cough Nowi 

For If yotl do nol It mivy bncnme cm- 
atiniptl'B. F>rr i>ntituiuntlat*. ScntfHbl, 

Uknre Is &i>ti)ing lik« 

SCOTT'S 

Fmulsion 

Of Pure Cod iJver Oil nnd 

HYPOPHOSPHITES 

OC Xitzske nncX Mud a. 

It Is oliTV-»t M rwilainlilnivt luUk. Far 
better llii\'i oilier eireiillua £juuls|i>na. 
A wundefful OdaIi prtxluoor. 



Scott's Emulsion 

(TlicTO Rfi- poor Imltaiirma. Oft ffce ermttfMSk 



Readers of Science 

Carrnfiamiing wHA »'r vitifing Adttrtirtrt 
tifUt tfiHftr a grtal favor by meHticning tkt paptr. 



Excliviges. 

TFree of charge ta all. II of aatUfactory charactw. 
Ad^(fe4i y. D. C. Hodi{c». 47 Lafiyetle Piftcc. New 
Vurk.l 

I will i^lrc ton sood arrow headi for a Ane pair of wHd 
cattle hutni at \t*,%\ two feel Ifltig- If yoti have ihortcr 
nr other ho(n« wfile me, and kIui how mini ariow hr.(di 
)uu want lee iIieiii. I will aUo excbaoee ihelli. mincialt 
iniil ariuwi. W. F. Leicb. joS Eb»I 4ih St , l>dvcapoit, 
Ifwa. 

I wUh lo purctiote Vol. fof the Amrrlram CArmical 
jBurnal, eltker bound nr unbound, Scale pHire. Ad- 
dreM. Wm. L. Dudley, VanderMli Ualeeralty. NaJirille, 
1'cr>« 

A lew duplicate* ol Mmrtx ritjrx. Of. ramsnt. At . 

i'mmJartt, Ciuti-i ru/a, /lar/tt vtntrUM'i, (h'it:t iri- 

nttiia. O rftkHl.\rii. Chlifr^ttfma /imthrAlf . Cyfrtm 
C'lfnt ttrptmth, C. lynx, l.mlli-t ttg^nttia, Aemeta 
/d.'('n4. Ctiiiw.i f/(ML>f.i, and (i}™* ihiity other »pccie», 
fiT clltbao|{e fur tlielU not 10 uurcuUecIiun. Liil on a(K 
plinlioii. — Cuiaior Muteum, Polytechnic Soviecy, Lou- 
iiville, Ky. 

Pbolojiniplu and isCereoK'OpIc views of Aburii;iniia of 
oFiy rofiniry, and fine Ian rluapeft .etc .wanted io eNchan|[e 
fur ir.inrislt and fotillt. — u L. l.ewii, CopeahiBfeii, 
New Voelt. 

MraySVA'^Alg^mtiMrr HUlvrifktr Hamtl-tiUAi\\jK\y' 
tig. isM.) lor Khcniilii: bnoki - thuie publiiheil in ine 
tntfrmafiomal S'-'*i'l'tlf Striri preferied -Jaaiei H. 
Sloller, Schetxeciady, U.V. 

Ai4ronoinii7a] woiki und. reports wanted in,esc.huij[e or 
in buv. Repofti nf nburrvilTont nn the planet NeiiniDe 

and ii» taielliiF vpriinll,' dctlred — Edmufid J. Short* 
dan, II. A,. >9) AOeluhi St., Ucooklyn. N-V. 

i would like lo correipond with any persON having 
Tryon'a "Stiuciurnl one Syaienatic Coachology'' to 
dispose of. 1 wiih 4K0 to oMaia Slate oc U.S. Rouorla 
en (ieology. ConctK)li-(ry. and Arehxaloity. I will ex- 
change claitilieH tp/-rimrnt rir p^v ca*h. Abo wanted a 
copy ai .Uaf FArhirve't " ColoKitlt Travelitit; Fland-Book 
and Geolc^ml Railway Cjuide." -— P. E. wiltard, Cun- 
tui ol MutcuBi, Albitxi Auadomy. Albion. Wiv. 

Mortii'i " Biitiih liuteerfli«»." Moiri*'* " S««l* and 
Eucv '>l llriliah Dirl*." Brec'> " Hinlt ol Kun>pe"<all 
culured pUteil, atid other naturil hiiiory, in exchaii|:e 
for Shakesperijna : eiifief Imolii, pamphlet*, cngraTinB, 
or rutting*. — J. D. OnnMii. Bo* 71s. Stratford, Canada. 

I have Au/^amta i/altK,i (Weaiherbv), and many 
other specie* of *helU from the noted K<^nkoni>nc Lake 
and vicinity, bI>q from Wesirm New York, and fo*kil( 
from the Muiccllui »h;ile of New Yock, which I would be 
clad to pxchanKc for •iwctmeos of tciFntifiL value u( :iny 
kind- I Mxuld alio like lo cjjrrespond *rith pennni inier- 
otled in the cnlleciion, ule, or eechaagc of Indian relict.' 
n. E. Willanl, Albion Academy, Albioa, Wia. 

Will exehaagr " Prineetun Review'" for iMs, Hiich 
Miller'* work* on jteology and other toeniific workt, (or 
batV nuinbcdof " The Auk," *' AincritJn Jiaiuralnl," 
Of other uicDtificlMiiodicali oe boijt*. Write. — J. M. 
Keck. Chafdoo, Uhio. 

" I wi^ to ricliange LepidefUrA with pailici in itie 
eattero imA tnuihetn Maiei. I will tend wealem tpecie* 
for ihittc found in other bcalitie*. " — P. C TruuiaB, 
\>lea, Ureokiiv* Co., Dakota, 

Shell* and curimitie* for marine ihelk, curiuajtie* ^ 
ninrrBlf adtlteu W. F. Ler.-h, No. 30S East Fourth Si.. 
Daveiipml, Iowa, 

\ want to correiipond and exehaatfe wlib a coll«eior of 
bceOe* in Te«a« or Flf>rid«. — Wm. D. Ricluudtou, 
P.O. Box >*}, Fcedcrickiburx. Viritinia. 

A collettinn o.t fihy iincla«slfird fhetli ff»r the he»» offer 
in bird ikint ; also ikick of California 1fird« frir iho*e of 
bi.-dt of other lociliiie*. Addret* Th. E. Slevin. 1413 
Sacranontu St.. Sun l<ranctKO,CtLL 

t have forty varietin of bird*' en*, «»de blown, firit 
rrla». in «et«, with full data, whifb I will eachaage for 
!■<>. .V%, icienlinc journal*, ahell*. and curto^. Write lue. 
-■...tinu what yuu have to offer, — Dr. W. S. Stuuiik, 
KernadoKe, Kultin Couoiy, 111, 

Lead, line, raundiir. and eildtc. — Lola Hay, Mere* 
taiy Chapter j^o, Cnrlho^e, Mo, 



A New HIetriod of Treating Disease. 

HOSPITAL REMEDIES. 

Whal are ihcy ? There is » new dq>artttre in 
ihc trealmenl of dueaiie. ti con^i'-ts in tlie 
collection o( llic specifics used by noted spcciaU 
isi* of Europe and .\tneTica, and hrin|>ing them 
wiihin ilie ic«ch o( xll. For tn»t«nce, the ircal- 
mcnC pursued by Knccial I)hy^ician<l n-hn treat 
indigestion, .stomach and liver troubles only, 
wai obtained anJ juepared. The Irealmiint of 
oihcr physicians celebrated for curing catarrh 
was procured, and %q an till the-^e inonnji^kialile 
cures now include disease of the lungs, kidneys, 
female weakness, rhcumaittm and neivous de- 
bility. 

This new mtlhod of "one remedy for one 
disease" mu«t npjienl lu the common »en&e of 
all sufferers, mnny of whom have experienced 
t!ie ill effects, and (horau^jhly rcalixc the ab- 
surdity ol the claims of Patent .Medicines which 
are guaranleed lo cure every ill out of a single 
liotue. and the uie of which, as statistic^ prove, 
hits luineit man stomaeht than aU^hol. A cir- 
cular desciibiri)* there new remedies is sent free 
oil receipt of slamp lo pay postage by Hospilal 
Remedy Company. Toronto, Canada, sole pro- 
prielors. 



A Useful and Haodsome Present. 

Priiss Reiiuced for the Holidays. 




Warrastsd 14 karat gold and to gliw perfect »alla- 
laotlou— laprououEujed by huudrAdaof |i|paHe<l ou»- 
tomer* to ba tl)« but fouuUlii pou In Uie tiiark«t 
b«u«us« It Is alwaya rawlr. VTrllM fr««lr and 
never g«tB out of order. 

Sentby mafi prepaid for (i.y, ^00, and ta.jO 

each, according to slic •elected. 

Tli«ae are apeclal prli»s tor Uii* taoIMays, and tbla 
oAcr ■b«iuli] bo avitllpd of by all who writs. 

JOHN S. HULIN, 

M'l'fjT Statiouer, 8teAm I*riiiter» 

and Dealer In Uscrul Offlce Specialties, and 
Labor Saving Devicea for Accountaata, 

S»>i((»(i<»»p/orfffiMf/yif«i«iffllooi«e, 

No. a«f> BIIOAUWAY, New York. 

Wedding IttvltallonH »tid vlalllng iuinli< «a< 
grari!>d to wrdsr.— Tho rury bout quality o| work 
guarani^ed. 

Tho L«rc«8*. llandftomeAi. and Most C-implat* 
Aoeoaat-ttook Mfinii'sctorr r*>id I'rmtitiB Bntaoilsh- 
mmttor PlaoCommorolal Work la New VorK City. 
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CALENDAR OF SOCIETIES. 

Aotbropolo^CAl Society, Washington. 

Jan. 7. — Capi. John G. Boutke. U.S.A., 
Vesper Hours of the Sione Age ; Major J. 
W. rowcll, Remarks on the Archeology ol 
North America ; Ur. W. J. Hoffman, Re- 
marks on Ojibwa Ball-Play ; Mr. Walter 
Hough. Prometheus. 

Connecticut Academy of Arts and Sciences, 
New Haven. 

Jan. 15. — D. C. Kaion, Some notes on 
Lotus: Wm. H. Brewer. Further notes on 
the Race-Horse. 

Appalachian Mountain Club, Boston. 

Jan. 8, — Mr. Warren Upliam, A Recent 
Visit !o Lake Iiasca ; Rev. E. F. Merriam, 
A Short Account oE his Ascent of Parlin 
Pond Bald Mountain, Maine, 

Boston Society of Natural History. 

Jan. 15. — The discussion of the question, 
"What were the Climatic Conditions of the 
(■Glacial Pcrio<l ? " The Section o( Entomol- 
'ogy will meet on Jan. 32. 

Engineers' Club, St. Louis. 

Jan, 8. — The Executive Committee sub- 
mitted the following programme of meetings 
and papers for the year 1890. It has not 
possible to assign exact dates as pro- 
cd by the members contributing, but the 
arrangement suhniitlcd, it is thought, will be 
found satisfactory : Jan. 8, Method (or Defi- 

fjiiie Location of Gauge Line on Car Wheels, 
B. F. Crow; DeHcciion of Framed Sinic- 
lures, J. B. Johnson. Jan. 22, Fuel Gas. 
William B. Potter. Feb. 5, Tests of Water 
Worlcs Engines. Geotge W. Dudley ; Spiral 
Springs, Nathan W. Perkins, Jr. Feb. 19. 
The Pemberlon Concentrator, Frank Nichol- 
son ; The Substructure of the Cairo Bridj^e, 
Edward H. Connor. March 5. Elevated 
Railroads. George H, Pegram. March 19. 
The Smoke Problem, William B. Poller. 
April 2, A National Federation of Engineer- 
ing Societies. J. B. Johnson. April 16. Rail- 
way Inclines, Isaac A. Smith ; The Repro- 
duction of Drawings, David C. Humphreys. 
May 7. Compound Locomotives. Arthur T. 
Woods; Graniloid Curb and Gutter, Otto 
Schmilt. May 21, River Pollution in the 
United States. Charles C. Brown. June 4. 
Report of Committee on Collection of Local 
Data, S. B. Kusscll, Chairman. Sept. 17, 
The Telescope : Its Optica] Qualities and 
Application to Measurements, O. L. Pctildi- 
dier. Oct. i, History of a Few Railway 
Culverts. Charles I. Brown. Oct, 15. Pum|>- 

' ing Machinery', James M. Sherman. Nov. j. 
The Graphical Rcpicscntalion of the Output 
of the Steam Engnie, F. K. Nipher. Nov. 
19, Selection of Committee on Nomination 
of Officers; Stripping Coal, Lewis Stockelt. 
Dec. 3, Annual Meeting — Nominations of 
officers for the year 1891 ; annual reports of 
officers and committees. Dec. 17, An- 
nouncement of result of election for officers ; 
address of retiring president. Mr. B. F. 
Crow then read a paper on " Method for 
Dcfmitc Location of Gauge Line on Car 



WIkcIs." He discussed ihe mailer pnnci 
pally with reference to street railway prac- 
tice, bhowing the lack of uniformity, and the 
difficulty of dclcrmining definitely the gauge 
of any street railway or pair of wheels. He 
expbincd a <;imple method for settling the 
matter, and illustrated it wiih blackboard 
sketches. Mr. Crow e:thibtted a number of 
patterns of various forms of street rail and 
wheel. He recommended the proposed 
method (or general adoption. Messrs. J. 
B. Johnson. Robert Moore and J. A. Seddon 
look pari in the discussion. Professor J. B. 
Johnson then read a paper on " Deflection of 
Frame<l Structures," to which he had .ndded 
a discussion of the diritribution of stresses 
over redundant memtvcrs. The professor's 
discussion was general in its application, and 
presented a method for determining ihe 
stresses in those forms of truss which had 
been usually considered indeterminate, and 
consequently to be avoided. The method of 
using tlie formula was fully explained, and 
illustrated by an example from a Pratt truss. 
The discussion was participated in by Messrs. 
Hubbard, Pegram, Seddon, Nipher, and 
Moore. Mr. Pegram called altention lo the 
importance of this question, as it was usually 
given far too little study by engineers. He 
explained a simple method, which he had 
used in determining the camber of a bridge. 
He also called attention to the fact that ihc 
load was increasing at the rate of one half of 
one per cent per month. 



CATAttKlf. 
t'atarrlial l>parD«*b— Hay Fever. 

A NIW HOHI nUCATMBNT. 

Sufferers are not generally aware that these 
diiie«.%r» aic cunlagiuii», orlhnt ihey nrc due tu 
the prcfence of living paniiieB in the lining 
memnntne of ihe noi« nnd euslnchian tulies. 
MicrOKcojiic resenrcb. however, has proved thk 
to be -I fact, and tlie result of this discovery H 
thtt a timple remedy ha been formulated whcre- 
l>y calarrh, cAinrrhal deafness .vul hay fever ntt 
pcrniAnenily cared in from one to three simple 
n[i)ilicalions Ttixdc ni huuie liy the [uiticnt otice 
in two weeks. 

N.R, — Thi^ treatment i» nut a snuff or an 
ointment ; both have l>een iliscardc*! by repu- 
l.ihle physiuiitnfc a< injurious. A |)am|>hlet cx' 
plaining this new trentmciu it s«ri free on 
iece!|)t of M amp In i>ay [xx-lnge, by A. H. I.)ix- 
on & Son. 337 and 339 West King Street. 
Toronto, Cancula. — Chriitian AthKxalt. 



Sufferers from Calarihal trouble* ibould care, 
fully read the above. 



RUPTURE 

cured >n iripulatcd Um«. 
NO DEUIV FROM WORK. NO OPERATION. 

Call c-t lead uamp tor cimilM' and reference of thaw 
ciiTfiJ. We have on handover joa tryloof iruwet.fram 
ti up. ami iu>|)«nMri«« of all Uod*. Oiil«n> ftll«d by 
iiuaIim eavKM l&any tuutal (he Uaiicii Suto. 

cTA. W. IIUKNHAM, M.I>.. 
' 1)8 0111111)0 PLure, New Vorlu 



Readers of Science 

Corresponding or visiting with Attiier- 
tisrrs, will (onftr a great /avor by tn^Htion- 
ing thts paper. 



To CHEMISTS, 

MANUFACTURERS 

and ENGINHHRS. 

CHEMICAL TECHNOLOGY ; or, 

CHKMISTKV IN ITS .•\PPJ.I- 
CATION 10 ARTS AND .MAN- 
UFACTURKS. Edited bf| 

Charles Edward Groves, F.R.C 

and William Thorp, B.Sc. 



VOL. I. Tioxe RKAnV. 

FUEL AND ITS APPLICATIONS,^ 

By E J. Mills. DSc, F.R.S., am 
F. J. Rowan. C.E., assisted bj 
others, including Mr. V. P. Uewey^J 
of the Smithsonian Institute, Wasb- 
inglon, D.C. 

7 Plates and 607 otlur Wustratwits. 

Royal o£tavo pages xx + 8oj. Haif- 

Aforocco, #9. C/atA, $7>50. 

MAILED POSTPAID ON RECEIPT 
OF PRICE. 

N. D.C. Hodges. 47 lafayene Place, 

NEW YORK. 



LIFE-LORE: 

A MONTHLY MABAZINE Or POrtLAI llllOIT. 

T\t ifuitiret-itotter it UFB-Uft in all iU furmt, 
plant and aatmnl,/rom thr ■* Inwrtl " lu the " Mgh- 
r^t," recml and txlinet. Tlie engnurtnt/* and Ifltrr- 
prru are btauti/uUti produced. 



PUILISRIDBT 

W. MAW£R. at Emck Hall. S»cx Street, 

Strand. Londoa, W.C. 
PiMt'troa lur ttrelva moutha lur tt.U, prvpftld. 



NOTIL-KS OF THE rUBSS.. 

*'AUniRUvfl tu l(<rn), bi'Ntitkfullj prtnied, aoJ Tig. 
orouiily wrltieii.''— /V«pafnli. 

" We "ip^oi 11 will D^-ums <^n« of our tuoet In- 
portmit laae ttia*A"— Halt far C'tmnrr. 

"Wo i>feaicia>:«r'>cr tur Llte-Ijon!» wmrlttyaC lia 
bl|b aliUH niid iLx nbUtiy It <l\epl»y*."—Clliem. 

"Il tfl ttuiil»oiii«l7 itrluiwl; tA« eiirrMTlitjEK lu'trw^U 
ezeoulod.uid tbe maxur l» Kix9U*ai."stnn<ltirtj. 
, "A model ol wtuU n popalu- aolviilUlu mn^^'uloA 
t^IioiiM bv . . . ic'v^^ »(jiii9 of vl|[<jr ikuil Bbtjiliic 
[iiiwHr "—Literttrff tVnrltl. 

"EicovdliiKlr wnll got tip. Tb« lalt4irprm AUd 
lllu8trftll«Ds are lu Wo bMt BTjrIo o' prlutor'a luid 
wi»Kl Micr&vWB urt-'—Iiottoit (i*iurttitiH. 

"Ut>ATH«ili]oa<:n tballt invuia lo tx-B-muJ, u. iti« 
flrei iuimlH>riiij<loutitndljtA. . . We vlab tblacoo* 
iM-lfDlliiuti veuiur«»u<.-«eu(k'' — Saannr, Krrhnnot ^ 

"A •\c-n\Af,^ ailvaoco upon Ui« too oftoo uumIou- 
tU)^:pM)1llln^:aM^UKlK ot Ita ct««L . . . W« |iav« 
uotbliid but praiiM* Iiir tbh) ooiuulatiiloae ailuiupc'' 
-Stiijrurtlakii' A'lirrlia^r. 

"I.lln-I.<>r<i In Uin Inlli'ltiiUH title of A HAW niootbJr 
wafAElnn of uaiur«l hUtorr wtltcb ■ovRUi KdmlroMjr 
oalouldted u>rui upa Kop >n our ivrlal llionuurai. 
. . . . Raplato vittk iDt«Ulglbla IxutrocUoa.*'— 
JPcmwafie Daiiu Journal. 

"I'ba urn voluuiB, which ta bafore DS, ixiutslos 
exoeUeut papers aiid llluntntUona."— (/raph ir. 

"WhllHt far ncllpilDC Ita ouo Boclbb rlva] lu tli« 
maiwr of bMOtr of typo, UivutrAdoo, un popmr. «Qd 
populftrltr of u«aun«Ql, tt IK markwl odltonallj by 
an auuauaUr stnui( grip."— ifaynealci- t^ronicU, 
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NCE CLDBBINC RATES. 



^ DISCOUNT. 



I — .si 



0W the above dltcauni to any \~ ^ ° 
S^ifiKt who will Mod ni an .* u ^'u 



tindicaU, cxCccdinp tii». count 
■A (nil price. 
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saders of Science 

endtryj tvith or visiting Adver- 
i lOHjtr agrtat/avor f/y meniior. 



SCIENCE. 

A TEMPORARY BINDER 

Tor Scifmt u now lea'ly. and will be rtiAiicd 
postpAtd on receipt of price. 

Hall >|0<OCC« • 7S CVD». 

I'hii binder i> stronc, dunible and 
eleKkdt, hat giili lidc-tiik. aod allowi 
ihc o^wnln); o( the juiset pprfectly 
n^t. Any uunb«r cin be taken vut 
or rrpUctd wiihnuT diiliirbins (be 
ctlien. aod ibe ii«peri ute not muti- 
Uied foff »ub><<iu<ni permanent bind 
iti][. Filed in th» binder, Stitmif ti> 
alwayt ronvenicai for rer«rcnce. 

K. D. C. HODGES. 

47 Lafayette Place, New Vnr'*, 





DO YOU INTEND TO BUILD? 

We aOsr an Allao tf Ntriiallili- l.oir ComI 
noil*'*, a pxt/dll.! 11x14 lin-ben. (viuIAlultiK 
liandvome lilaoiratlono, floor plaue. and full 
deicrlptloui of tltlB popular d'McD, aud flfty-rour 
otli«r», rugtuf l« iXMt from fIKO to tT.aw. Ttila 
spMlnva d«»lcn la (or a ooltaga wlta mvod rooniB, 
HudooallDg 11,100 1 1 comblDsa beamy and L-mifart, 
bin two lar^e ii ir<*hBp, iiud U a impular and [iradU 
oBl worktrK <Icf1kd, bailDff ))«Pa bultt aoveral (IniM 
lor It-i f pUinaie<l oo«t. 

No ninuor what c if 1 « of a bouM xou m^T tut«u<l to 
bull<t. It win {taj' you to bavo IbU toik. 

Wu will aeiitl ililn Atla», jioaipaH. ou receipt of 
prtca, 91 — N. U C. Uc^ye«. IT Lafayette I'lioo, Naw 
York. 



Wants. 



A If ft'-i^n ttfklHi; 4f fr/iiliom /rr u-AiiA if h euali- 
AeJ tf kit icirmli/ic alta'nmtn'x.tt anj /ft^n Uikimf 
%emt»HrlefiU t fit'i'f/in* ii/ li'U iMttrattrr, h it tAat 
c/ a teathtr 0/ itltw(t,(k*miil, J*itmgkUtH4im,9r vrkitt 
uel. maj kAV* Ik* ' H'aitt' inst'ttd um^irr tkii kt^l 
VNBI or COST, if kt latitfitt fAr /ittitAf' a/ ik* mil' 
atJt fkaratlrr v/ hit afflitalicm. A my^rien ntkimt 
tn/«rmtitiirm p« amy nitaU/ic futititm, Ih* atld*tit e/ 
any t(ifmliji< man, «r nrhatam in amy XvAy mttlkitttt- 
uimm /vr a pnrf^it ivmu'taml tvilk Ik* naturt «/ th* 
^/rr, i* (erdiallf iH^-iled t* lie w. 

EO1.0GICAL REPORTS.- Where woul'l 
1 l>i' likely In find for sftle ihe 5 *'ATinuaI 
Reports of the Gcologicil Survcjrof New Vork," 
publbhcd in 1837-10(1. ami aNo (he 4 »ols. 
"Oology nf New York." published tn 1643. 
mid |)oih l>cing i^uctl )>y iIk 5^Ute. Cliatlcs 
Ff)-, 54 Devon^ire St., Boston. Mass. 



■\ A r ANTED.— A position in an Academy, 
VV Nurmal or High School, as teacher of 
the Natural Sciences and ^Modern Ltnguiges. 
Latin taught in additioD if nec^siary. Address 
G., Box 44t, Hanover, N.H. 



STATISTICS OF LEPROSY IN THE 
UNITED STATES. —Ill view of the 
(general impression that leprosy is sjireaOing in 
litis country, it it desirable, in ihe iniercsc of 
the public health, to obtain accunite Infotnia- 
tioii on ttiii point. The utidersigned Uengaged 
in collecting sUlistics ni all cases of iepto>y in 
ilic Uiiilcd States, and he mtouUI ask memberi 
of the profession to aid in this work by sending 
a repoit of any ca^ or cases under their obteim- 
tion, or coming vrilhtn their knowledge. Please 
give location, age. &ex, and nationality of the 
palient. and the fomi of the disea.se, — lulier- 
cular or an^csihetic ; al^oany facts bearing upon 
the question of contagion and heredity, Addre^ 
Dr. Prince A. Morrow, 66 We»t 40th Street, 
New Vork. 



HI 



A YOUNG MAN can have Incralive engage- 
incnt, not only a fixed salary, hut accord' 
tng to hia work accompltshcd in Iravelling for 
SciEKCE. A pergonal iniervicw ioriied. 
N. D.C. HODGE.S. 

47'Lafayctie Place, New Vork. 

WANTED. —The adilrewes of maken of 
smell Dynamoit suitable for a college 
laboratorj'. Address, T. .S., Box 71, Gamhier, 
Ohio. 



A YOUNG M.\N. iinict]iiainted in llns city, 
desires to get the addieu of a teacher in 
mechanical and artliitec'ural dialing. K. 
Paulsen, iSj Bih St., South Brooklyn, 

I WILL ASSIST in photographic or optical 
Inhonitory in rtturn for esperience and con- 
venience of perfecting original appliances. Ad- 
dress E, C. Owen, cjre of Gil»on & Stmiison, 
9J Adelaide .Street Ea^t. Toronto, Canada. 



AN ANALYTICAL CHEMIST is open 10 
an eiTgngeincfil in mining, melallurgy, 
calico printing, and bleaching, or as research 
chemtitl in alkali manufacture. Addr«» 
"Alkali," care of Si::ir.\ce. 

'PEACHING.— A >'Oiing min desires a posi. 
\ lirn to icJch 'he Nalural Sciences. Botany 
in particular, in a l)i|;h or Normal School or 
Iii:>lii)ile. Can alio leach lirM Latin and Ger- 
man. Beit of references giv<a. Address " E." 
care of Stirnft. 



\ GRADUATE OF THE JOHNS HOP- 

i"\ KINS UNIVER.SITY desires a pomion as 
teacher of jthvMcnl tciencr. Specially, chem- 
iittry, for which he refers to Prof. Reuiun by 
p:;rrnis^ion. Address B H. H., care of Sfitmtt, 



TirANTEO, — To coirespond wUb concbolo* 
VV gi&tsin America, especially in California, 
will; a view lo rxchnnge. Many British land, 
fretli Mater, and marine duplicaits ; .<i0ffic for- 
cign. Address Mrs. FALLOON, Long Ashton 
Vicarage, Bristol, England. 



TEACHER OF NATURAL SCIENCE.— 
A young lady desires a podiion as a 
teacher of Nn'ural Sciences, c<pccially Chcm* 
tstry and Physic*. One year's experience. Testi- 
monials given. Adilte.(» Mtss J, S., No. 31, N. 
Hanover St , Carljile, Pa. 



COLLEGE ALUMNI AND PHYSI- 
CI-\NS. ^The American Academy of 
Medicine is endeavoring to make as complete a 
list as po<;<>)liIr of the Alumni of Literary Cot- 
leges, in the United States and Canada, who 
have ict'eived the degree of M.D, All recipi- 
ents of both dejn^et, literary and medical, are 
leiiiieslcd to forward their namr^ at once lo Dr. 
R, J. Dunglison. Secietary, $14 N. 16th Street, 
Philadelphia, Pa 



A YOUNG SCOTCHMAN desires an ap- 
pointment in America. Three years 10 
English Govcrnmenl Office. Goofl references. 
Address "Jack" care J. Lawson & Coy, l^ 
Princes St., Atierdceii, Scotland. 



PHYSIOLOGY AND HYGIENE. —A 
Fellow of 1i>c Ma*s. Med, Society. Mem- 
ber of Ihc Suffolk D^xtnct Medical .Society, and 
former .A-i.tislaiit Editor of The Annals of 
GTO»coIog;>', desires a position as inilruclor in 
Pny»iidojjv and Hygiene. Addreit " N. ' 47 
Lafayett e Place, N.V. City. 

MECHANICIAN. — An optician and maker 
of instruments of precision of experience 
would be glad of a position where hi^ «kill 
would be valued in connection with some higher 
educational institution. Address G. J-, care of 
Science, 47 Lafayette Place. New Yoi^t. 



SCIENCE-TE.VCnrNO. — A specialist in 
science. leaching, physics, chemistry, and 
physiography desires an engagement, preferably 
in a hieh or a normal school. Is well known as 
an autnor of several popalai text-book*. Ad- 
dress X., care of SctSNCB. 
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COTTON DRESS GOODS, 

SPRING 1890. 
"ANDERSON'S" 

celcbratc<l 

ZEPHYRS, 

Plain, Stripe, Plaid, Clietk, 
Uordcreil, Cbliie and Vourrelte 

UtUiCtH. 

••FRERES KOECHLIN'S" 

SATEENS, 

IN SfECUU DESIGNS AND COLORINGS. JUST 
LASUfJD. 

NEW YORK. 
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We bave commeaced our January Sale of 
Sillc* and Velvets by oStriag 5.000 yards 
of Rich Fancy Velvets, at $1.00. $1 50. 
^a.oo. and $3.00 per yard The oiiginal 
prices were $2.50, ¥4.00, $5 00, and $7 00. 

Also, 20,000 yards of Novelty Silks, 
from ft 00 to $2.50 per yard j the> are re- 
duced to less than oae-half the rejrular 
prices. 



JAMES McCREERY I CO. 

BROADWAY AND ELEVENTH STREET, 

NKW YORK. 
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RUSSIA CEMENT CO. 

S(«ut 14c mJ imirn' rt/J -ki 



SCIENCE^ _^ 

Physical Apparatus. 

Electrical Apparatus. 

Chemical Apparatus. 

For Schools and Colleges. 
Write lor Eirlirrialrs. 

[AMKS W. Qll-J-X & CO., 

934 Cheatout St., Philadelphts. 



IMPROVED OIL LIGHT 

MAGIC LAiNTERNS. 

jI//0 Lime and Elttl'U f-ig^l Apparalw. end 
mcclianical, i>lstn, and line colored j-iewt. 

J. a. COLT A CO., MBnufBcturen, 
No 16 UtEK.MAS StRBKT, NkW YoRK. 



\'l ! V P R A I Q OiiTJtoclt a vety complcie h 
Jll I .\ I.* l\j \l>0. fi"« Cabinet tji^intcni loi 

ihf r,-ii-.i-,pwiir, It a-rV r.: rS.-ra-»T tprclmcdi {ot (h< bt- 
Smi^. ■ '' I -»e a •wci.ilty o( 

miii- ■ -U We h»v« le- 

'.'"'■■. I'- -v l^u»rl» on Chrj't- 

:... Irir lii'.!.^, *n.- n.i ; '.!.^[at■ll1(e and Aim (e, 
• ' -e. Aril ; l.eti»'ini<ie. wry nil*. Ah*; .Milleri(«, 
A iwctp. N.V.; auxiiHtJ'. i,lu;trti cryiulii. .4 IcKandet 
Cv., N.C. ; «U . elc. O'lHt-leU; CaC'li^cuc (fee. 

GEO. I.. tNGUISH /t CO., Dr^lcn in .Mineral i. 
1513 Choinui ''t , I'Hi'Bilclphia, Pa 




B.AH.T ANTHONVaCO. 
yn Brottdwft)-, N.Y. 

M^iniifii.riindi an-l Imt-iju^ii ni 

PHOTOGRAPHIC INSTRUMENTS. 

'V(i-,'ai4iii»anJ Supi>]ic* ol «»"«rif 
:v>.iii.i[iciu. Sulc proirticlan ol 
jUic r.iiFni Ddeclive. l-dirr Nov- 
el, anit llic^'iT'c Camrrai, .ind tbr 

Aiti4lciir Otiirict lu great Tatlcty. (oro i^oo uijw»rd. 
Senil tot Cualc<su« o( call and cxaiuinc. (V'MoN 
than to ) «an eitabliihe>i lU thi* littc 0I Uiiiuata. 

CHANCE FOR ALL 

To Cnjor a Cup or Perl«ot 
Tea A TRIAL OROCR r l, 

l» .j..,]..,r H'.r T,..,.|[N. , .I,-.-,,.,,;- Ja- 
inii. ;iiHfrtQ;.-i'-ii[>.>" Jor. V iiiii,- ll>- 
•:.n iHi.'l tii^ll«ti iLrruL'fftal r>i Sun 

f^p.-i I -,. .[ rl..i ■.ni- .1.1, ,lI:,H.1ih1 
of ;■ rnmt 

brvlfvl Tra*, riirtTivii an 1 . ... .tiicii 

P. a Box ah dl Mid a Vemaj liL, !>•« York. 




1VALKBR PRIZES IN NATURAL HISTORY. 

The Il.rtloi S.vifllv 1.1 Njidtnil HitHjry oHcn a fine 
(jriicof t"MU ji(i tv li'ji.', lai] J lecon-J true if Sj.j, |tr 
tbe bal memoir, in Knjiluh. on nor r.f ihr lolliiwinj; sub- 
ject i t I C»i ihe .4((]>[iiKt Rc^enibtancv, ^.f Pbuii in 
Ulljflnern N^.r.. .i I i..ir I .. ,. iIq iKe Pi.<^»Mii lnv>lr*d 
i'l lb* Pn.- Mcinoiri rnmi Ix h anile I to 

tba ^ecreU> . 1 i}ili, il^s Ptites will tini he 

4wanlodii».. .... , ..,i.r. are ilectncd ol aJei)D«te mcrii. 

I'oT further panic^iUn annlv l^ 

I WXf.tEB FfiWKES. Secretary. 

So>ioii, Mau..I>ec ilib, 1889. 



One Thousand Dollar l*rize ! 

THK AMElUi AN SKCI.TI.AR CNION i.ffer a priw> 
iJ ONE TRorsANP HOLUAIW for lb* b«gt ftusr. 
tr«B'jM.or m&ntiu. t'j Aid teiober* in aur Public 
ScbooUln tuAiructUii^ctiUdrna hi tue imreat prlu- 
dplM of mnr&lliy witbout luculcAUiisr^ll«toaitdo»- 
trlaea. For parlloulara applj tu B. B. wESTBROOSi 

PSILAUELPBtA. NOrT. 1989. ITOT UlfOTil ST. 



Readers of Science 

CffrrtspffMiiin/i ttfitA »r viuling Ativeiitsert, 
vfilUenftr a gnat favor bjr meatiotting thiipaptr. 
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H. Wiiiiclerlicli &. 

868 BROADWAY, 

NEW YORK, 

invite special attention to their li 
importations of Modem Etchings.| 
gravings, Brown's Carbori ['hocogn 
and Watercolor Paintings, also to i 
Urge collection of Rare English M« 
tints, Fancy Subjects by Bartol* 
old Line Engravings, and Orij 
Works by Rembr.andt. Durer. 
old masters. 

NOM IN PRKS*. 

"FORT ANCIENl 

A Isrce work of 300 pp. wlUi 33 full-pue lui 
tloor ou tbe (rcstttst ot all Oblo VaU«r Barcb^ 
ami ilmllitr e[K-l04uret. 

B}- Wnrrou K. Moorsbvad, bmUWiI br aclfll 

Iruiu WaoliliiftflU. { 

It IV •mraplledfrrKuk careful aunrexaod lael 

In all d«tiilli>. \ 

Tnilug, pbotofrapbtncai ' i 

Kort Ailcl«Qt couilatA ' 
mem, uud lu shi^. aL«te<.l ,.-^7- . ■<. .-.v. ..i>.> mo, 
tancn Ml an aborlAlnal fortiRtf&iton U uavquaUn 
ihlflooumry. 

Pdo«c(book,f-,*00. 

J twill btr rvaor furaaJe Jan. 10. UW. I 

llluBtraled prtisprL-tua malltd trawtoacra^ 

8t>ud Iwr otip, ' 

WARREN K. UUOKBa£.\D. 

SmtitaaoaLan liuiiliutlott, WasblSgtouj 

PuUtahfd bj Bom. darks * Co . Ctnotanatl. < 



Corrtspondftue solicited wi/A /SjI 
seeking fuHisJurs for scientific bo0ks\ 

N D. C. HODGES, 

Publisher of Science, 

47 Lafayette Placer 
N«w Y< 

jVSr fVBUSfl&D. 

POPULAR MANUAL OF VISIBLE SPEECH 
VOCAL PHYStOLOGY. 

\r<r u>e to CoUc^evand Normji SchdoU. Prf^ 
Sent (r«e bv [w»i by 

N. !>. C. HODGES. 4r Ulayatla Plae«,j 



Old and Hare Boo^^ 

Biclt ruinUcr» Atlantic Conlury. Hi 
and Scribncr, lu cents per copy, other 
eincs equally low. Send for a catalogue. 

A. S. CLARK, 

Itiwksclicr, 
34 Park Row, New York City 
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A STEEL PRESSURE-BLOWER. 

The annexed engravinj; iliustrates a siccl pressure- blower on a 
recenily prrfected pattern of adjustable bed with counlcrshaft. de* 
signed aiul consiiucted with special reference 10 high-pressure 
duty, such as supplying blast for cupola furnaces, forge-fires, and 
sand-blast itiachines, also for forcing air long distances. By means 
of a Itghlening-screw. the blower may be moved upon the bed 
while running at full speed, taking up any slack, giving both bells 
a uniform tensmn, which is regulated at the will of the operator. 
This is a very important point in preventing the inconvenience and 
loss incurred by a stoppage during heat when blowers are used for 
cupola purposes. Ily the use of this adjusting device, n great sav- 
ing^ia made in the wear and lear of belts, for a simple turn or two 



stretches with immunity from heat or cutting. A distinguishing 
feature of these blowers is (he solid case, the peripheral portion of 
the shell being cast in one solid piece, thus dispensing with abjec> 
tionable joints. The journals are long and heary. .md have cap- 
bearings secured by bolts held lirndy in place by lock-nuts. It is 
made by the BuHalo Forge Comj>any. OufTalo, N.Y. 



THE TOBACCO-PLANT. 



After the cereals, there is perhaps no plant so extensively cul- 
tivated and utilized as the tobacco- plant. It is grown and cm- 
ployeil as a narcotic in almost every country of the world, and il 
has been calculated that one-fourth of the human family use U, 




A STEEL PRESSURE-BLUWER. 



of the nut on the adjusting-screw, and a retighiening of the hold- 
ing-down bolts, take but a moment, and accomplish the same end 
as relacing the belts, which usually is put off until the belt wdl 
run no longer on account of sl.ick. Spcci.il attention should be 
directed to pressure-blower belts, on account of the high rate of 
speed at which they must necessarily run ; and absolutely perfect 
alignment of the countershaJt with ihe blower is essential in order 
to secure smooth running and even tracking, as well as to avoid 
undue wear of belts by slipping. 

A telescopic mouth-piece is employed on this blower. In order 
that the piping may nut be disarranged in moving Ihe machine on 
the bed, and the countershaft is long enough to carry tight and 
loose pulleys for the main driving-belt, A self-oiling device fitted 
K to the countershaft enables it to be run at high speeds For long 



At the Colonial Exhibition ii London, according to the yournat 
of the SiKiety 0/ Arts, the dried leaf and its preparations were 
shown by India and erery one of the British possessions, and the 
Paris Exhibition has supplemented this display by showing its ex- 
tensive production in Europe, North and South America, eastern 
Asia, Ihe P.-^cific Islands, and Ihe continent of Africa. 

It is somewhat ditficult to obtain trustworthy information re- 
garding the world's trade in tobacco, because so much is used up 
locally in different counlries. It is probable ihat the total area un- 
der cuUivaiiiin is not far short of 6.000,000 acres. For the year 
1S86 certain official returns are available, which show that the 
Unili-d .States. India, and Hungary aie the largest producers, 

The area under tobacco in acres was. in ihe United States, 75V 
520; India, 641/K10 i Hungary and Austria. 14946S ; Germanjrt 
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49.312; France, 37,156: Algeria, 20,478; Italy, 13,061 ; Holland, 
3.318. — a total of 2.106.213 acres. 

The- consumption of tobacco in tlie United Kingdom is large 
and progressive, and the revenue derived from it List year was 
nearly 543.750.000. The .iverage consumption is largest in Hol- 
land, — nearly 7 pounds per head ; in the United Stales, about 4} 
jiounds; in Hungary. Denmark, Belgium, and Germany, from 3 lo 
31 pounds. In the Australian colonies it is also high. — 34 pounds ; 
in France it is about 3 pounds ; and in the United Kingdom, under 
1} pounds. 

The yearly production of tobacco in Cuba is about 300,000 bales, 
and 181.000.000 cigars are also exported. The Spaniards have 
hitherto monopolized the trade in cigais. alleging that pans of the 
soil ol Cuba were alone suited to the production of 14.-)vana tobacco. 
This assertion is now disproved, (or with good choice of seed, soil, 
and leaf, and skilled manufacture. Jamaica is said now to send into 
the matkei as excellent a cigar as was t%'cr shipped from Havana, 
and at a far cheaper rate. In the Philippines 100.000 hundred- 
weights of tobacco are produced. The Dutch possessions in the 
Eastern Archipelago ship a large quantity of excellent tobacco. 
which is held in high repute m Europe. The imports of Sumatra 
tobacco in Holland now average 140.000 bales; and of Java to- 
bacco, 1 30,000 bales. 

AUhough theie are about fifty species of the genus Xtiotiana 
known, only three or four arc much cultivated for the leaf. The 
two princiiial commercial forms arc by some botanists treated as 
varieties, and not as distinct species. These are .\'.tiil>{tium, the 
most extensively cultivated kind of plant, which may be at once 
recognized by its longish pink Howers and tapering oval- lanceolate 

ssile leaves ; and A', rusiiea, which has short greenish flowers, 
■nd stalked ovate, cordate leaves. The leaves are coarser and 
more cru:inp!ed than those of the preceding. This is popularly 
known as the Turkish form, but is most probably a native ol Mex- 
ico and California. A', repanda is not \'cr>' extensively cultivated, 
but is said to yield some of the fmest qualities of Cuban tobacco. 
A*. Ptrsiai furnishes the Persian or Shiraz tobacco. A', angmti- 
foh'a. a species found in Chili, yields a vcr)' strong tobacco. 

The West Indian, I^takia, and American tobaccos arc obtained 
from cultivated plants of X. lahttcum , while the Manila, Turk- 
ish, and Hungarian are reported to be derived from .V. nistka. 
In India A', ruslica is only cultivated to a very limited extent, and 
chiefly in eastern Bengal and Cachar. and the Ie.if is never ex* 
ported to Europe. A', tahacnm has become an abundant weed 
in many parts of India. The gross annual value of the tobacco 
harvest in Bengal maybe roughly esiimaied at $10,000.000, hut the 
quantity exported is small, averaging only $65,000 in value. 

Of [he species. A*. miiiropkyUa is considered to possess the 
quahtics that distinguish a good tobacco in the highest degree, 
Some of the Havana tobaccos belong to this species. Madras, 
where the climate is admirably suited for the growth of tobacco, 
stands first with regard 10 the development of this industry in In- 
dia. Dinnigul is the great tobacco district, and cheroots are man- 
ufactured at Trichinopoli. The islands in the delta ol the Godav- 
ery also yield what is called Lunk tobacco, the climate being suita- 
ble ; and the plants are raised in rather poor light soil, highly 
manured .md well watered. No hener evidence could be afforded 
of the universal use of this plant than the extensive display which 
was made of it in ever)- section of the Paris Exhibition ; and al- 
though most of the cases were under seal of the customs, yet many 
of the kiosks were privileged to sell, such as the Dutch. Belgian, 
Spanish, Mexican, etc., although the sale and manufacture is a gov- 
ernment monopoly in France, and licenses are only granted to 
privileged people. 



WHAT STANLEY HAS DONE FOR THE MAP OF 
AFRICA.' 

It is nineteen years this month since Stanley first crossed the 
threshold of Central Africa. He entered it as a newspaper corre- 
spondent to find and succor Livingstone, and came out burning 
with the fever of African expk>raiion. While with Livingstone at 
Ujiji he tried his 'prentice hand at a little exploring work, and be- 

> J ScMt Killic, in Ci<iilein|>vi*i]r Review, Jwotuir. xVfi. 




tween them they did something lo settle the geography of the 
north end of Lake Tanganyika. Some three years and a half latef 
he was once more on his way to Zanzibar, this lime wilh the de- 
lil>erale intention of doing something to fill up the great blank thai 
still occupied the centre of the continent. A glance at the first of 
the maps which accompany this paper will afford some idea of 
what Central Africa was like when Stanley entered it a second 
time. The ultimate sources of the Nile liad yet to be settled. Th 
contour and extent of Victoria Nyanza were of the most uncertain 
character. Indeed, so little was known of it beyond what Speki 
told us. thai there was some danger of its being swept off the map 
altogether, not a few geographers believing it to be not one lak^ 
but several. There was much lo do in the region lying to the west 
of the lake, even though it had been traversed by Spcke and GranL 
Between a line drawn from the north end of Lake T.')ngan)ika to 
some distance beyond the Albert Nyanza on one side, and the west 
coast region on the other, the map was almost white, with here 
and there the conjectural course of a river or two. Livingstone* 
latest work, it should be remembered, was then almost unknown, 
and Cameron had not yet returned. Beyond the Yellala Rapids 
there was no Kongo, and L'Wngstone believed that the Lualaba 
swept northwards lo the Nile, He had often gazed longingly 
at the broad river during his wcaty sojourn at Nyangwc^, and 
yearned to follow it, but felt himself too old and exhausted for the 
task. Stanley was fired with the same ambition as his dead mas- 
ter, and was young and vigorous enuugh lu indulge it. 

What, then, did Stanley do to map out the features of this great 
blank during the two years and nine months which he spent in 
crossing from Bagamoyo to Boma. at the mouth of the fCongo? 
He determined, with an accuracy which has since necessitated but 
slight modification, the outline of the Victoria Nyanza ; he found 
it to be one ol the great lakes of ihe world, 21.500 square miles in 
extent, with an altitude of over 4.000 feel, and border soundings of 
from 330 to 580 feel, into the south shore of the lake a river 
flowed, which he traced for some 300 miles, and which he set down 
as the most southerly feeder of Ihe Nile, Wilh his stay at the 
court of the clever and cunning Mtesa ol L^ganda wc need not con- 
cern ourselves; it has h.-»d momentous results. Westwards he 
came upon what he conceived to be a part of the Albert Nyajiza, 
which he named Beatrice Gulf, but of which more anon. Coming 
southwards to Uj'ji. Stanley filled in many features in the region 
he traversed, and saw at a distance a great mountain, which he 
named Gordon Bennett, of which also more anon. A little lake 
to the south he named Alexandra Nyanza; thence he conjectured 
issued the south-west source of the Nile, but on this point, wUhin 
the last few months, he has seen cviusc to change his mind. Lake 
Tanganyika he circumnavigated, and gave greater accuracy to its 
outline; while through the Lukuga he foimd it sent its waters by 
the Lualaba to the .'\tlanlic. Crossing lo Nyangw^, where with 
longing eyes Livingstone beheld the mile-wide Lualaba flow- 
ing " north, north, north," Stanley saw his opportunity, and em- 
braced it. Tippo-Tip failed him then, as he did later ; but the 
mystery of that great river he had made up his mind to solve, and 
solve it he did. The epic of that first recorded joume>' of a white 
man down this majestic river, which for ages had been sweeping 
its unknown way through the cenlie of Africa, he and his dusky 
companions running the gauntlet through a thousand miles of hos- 
tile savages, is one of the most memorable things in the literature 
of travel. Leaving Nyangwe on Nov. 5, 1876, in nine months he 
traced the many-islanded Kongo to the Atlanlic.and placed on the 
map of Africa one of its most striking features. For the Kongo 
ranks among the greatest rivers of the world. From the remote 
Chambezc that enters Lake Bangweolo 10 ihe sea. it is 3.000 miles. 
It has many tributaries, themselves affording hundreds of miles of 
navigable drains : waters a basin ol a million square miles, and 
pours into the Atlantic a volume estimated at 1,800,000 cubic feet 
per second. Thus, then, were the first broad lines drawn towards 
tilling up the great blank. But. as we know. Stanley two years 
later was once more on his way to the Kongo, and shortly after. 
within the compass ol its great basin, he helped lo found the Kongo 
Free State. During the years he was oCficiatly connected with the 
river, either directly or through those who served under him. he 
went on filling up the blank by the exploration of other rivers. 
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north and south, which poured their voluminous tribute into the 
main streatn : and the impulse he gave has continutrd. The blank 
has become a network of dark lines, the interspaces covered with 
the names of tribes .ind rivers and Likes. 

Such then. hricHy, is what Sianle)' did for the tnap of Africa dur- 
ing his great and ever- memorable journey across the continent. 
Once more Mr. Stanley has crossed Ihc contincnl, in the opposite 
direction, and taken just about the same time in which to do so. 
Discovery was not his main object this time, and therefore the re- 
sults in this direction have not been so plentiful. Indeed, they 
could not be : he had left so comparatively littEc to be done. But 
ihc ntjdilions ihat he has made to our knowledgeof thegrea.1 blank 
are considerable, and of high importance in their be.'\ring nn the 
hydrography, the physical geography, the climate, and the people 
of Central Africa. 

Let us rapidly run over the incidents of this, in some respects. 
the most remarkable expedition iTiat ever entered Africa. lis first 
purpose, as we know, was to relieve, and if neces«iary liring away, 
Emin Pacha, the governor of the abandoned Equatorial Province 
of the Cgypttan Sudan, which spread on each side of the Bahr-el- 
Jebcl, the branch of the NiJc that issues from the Albert Nyanza. 
Here it was supposed that lie and his Egyptian officers and troops. 
and their wives and children, were beleaguered by Ihe Mahclist 
hordes, and that they were at the end of their supplies. Emin 
Pacha, who as Eduard Schnitzcr was bom in Prussian Silesia, and 
educated at Breslau and t3ertin as a pbysiccan, spent twelve years 
(1864-1876) in the Turkish service, during which he travelled over 
much of the Asiatic dominions of Turkey, indulging his strong 
tastes for natural history. In 1876 he entered the service of Egypt. 
and was sent up to the Sudan as surgeon on the staff of Gordon 
Pacha, who at that time governed the Equatorial Province. In 
1878, two years after Gordon had been appointed governor-gen- 
eral of the whole Sudan, Emin Effendi (he had Moslemized him- 
self) was appointed governor of the Equatorial Province, which he 
found completely disorganized and demoralized, the happy hunt- 
ing-ground of the slave-raider. Within a few months Emin had 
restored order, swept out the slavers, got rtd of the Egyptian scum 
who pretended to be soldiers, improved the revenue, so that in- 
stead of a large deceit there was a considerable surplus, and 
established industry and legitimate trade. Meantime the Mahdi 
had appeared, and the movement of conquest was gathering 
strength. It was not, however, till 1884 that Emin began to fear 
danger. It was in Januarj- of that year that Gordon went out to 
hold Khartoum ; just a year later both he and the city fell before 
the Mahdist host. Emin withdrew with his otlicers and depend- 
ents, numbering probably about 5[teen hundred, to Wadelai, in the 
south of the province, within easy reach of Albert Nyanza. 

Rumors of the events in the Sudan after Ilie fall of Khartoum 
reached this country; but no one outside of scienlilic circles 
seemed to take much interest in Emin till 1886. Rapidly, how- 
ever, Europe became aware what a noble stand this simple stivan/, 
who had been foisted into the position of governor of a half-savage 
province, was making against the forces of the Mahdi. and how 
he refused to desert his post and his people. Tow,irds the au- 
tumn of 1&86 public feeling on Ihe subject rose to such a height 
thai the British Government, which was held to blame for Ihe 
position in the Sudan, was com]ielled to take action. Our repre- 
sentative at Znn/ibar. as early as August of that year, instituted in- 
quiries as to the possibility of a relief expedition, hui in ihe end, in 
dread of intermitional complications, it was decided that a govern- 
ment expedition was unpraclicablc. In this dilemma. Sir <then 
Mr.) William Mackinnon, chairman of the British India Sleam 
Navigation Comp.iny, whose connection with East Africa is of old 
standing, came forward and offered to undertake the responsibility 
of getting up an expedition. 

The Emin Pacha Relief Committee was formed in December, 
1886, and government did all it could to aid, short of taking the 
actual responsibility. Mr. ii. M. Stanley generously offered his 
services as leader, without fee or reward, giving up many lucrative 
engagements for the purpose. Nolimewaslost. The sum of ^20,000 
had been subscribed, including ^10.000 from the Egyptian Govern ■ 
men. Mr. Stanley returned from America to England in the end 
of December ; by the end of January he had made all his prepara- 



tions, selecting nine men as his staff, including three English 
officers and two surgeons, and was on his way to Zanzibar, which 
was reached on Feb. 21. On the 25th the expedition was on board 
Ihe " Madura," bound for the mouth of the Kongo, by way of the 
Cape ; nine European officers, sixty-one Sudanese, thirteen Soma- 
tis, three interpreters. 620 Zanztbaris, the famous Arab slaver and 
merchant. Tippo-Tip. and 407 of his people. 

The mouth of ihe Kongo was reached on March 18; there the 
expedition was transshipped into small vessels, and landed al Ma- 
tadi, the limit of navigation on the lower nver. From MatatU 
there was a march of 3oo miles, past Ihc cataracts to Stanley Pool, 
where the navigation was resumed. The troubles of Ihe expedi- 
tion heg.in on the Knngo itself, 

The question of routes was much discussed at the time of or- 
ganizing the expedition, the two that found most favor being that 
from the cast coast through Masai-land and round by the north of 
Uganda, and that by the Kongo. Into the comparative merits of 
these two routes we shall not enter here. For reasons which were 
satisfactory to himself. — and no one knows Africa better, — Mr. 
Stanley selected the Kongo route ; though had he foreseen all that 
he and. his men would have to undergo he might have hesitated. 
As it was, the expedition, which it was thought would be back in 
England by Christmas. 1887, only reached Ihe coast in November. 
18S9. But the difficulties no one could have foreseen, the region, 
traversed being completely unknown, and the obstacles encountered'' 
unprecedented even in v\frica. Nor. when the goal was reached, 
was it expected that months would be wasted in persuading Emin 
and his people to quit their exile. Not the keenest'Cyed of African 
explorers could have foreseen all this. 

Want of sufhcicnt boat accommodation, and a scarcity of food 
almost amountmg to famine, hampered Ihe expedition terribly on 
Its Way up the Kongo. The mouth of the Aruvimi, the real start- 
ing-point of the expedition, some 1,500 miles from the mouth of 
the Kongo, was not reached by Mr. Stanley and the first contingent 
till the beginning of June, 1887. The distance from here in a 
straight line to the nearest point of the Albert Nyanza is about 450 
miles : thence it was believed communication with Emin would be 
easy, for he had two steamers available. But it was possible that a 
dolour would have to be made towards the north so as to reach 
Wadelai direct, for no one knew the conditions which prevailed in 
the country between the Aruvimi mouth and the Albert Nyanza. 
As it was, Mr. Stanley took the course to the lake direct, but with 
many a circuit and many an obstruction, and at a terrible sacrifice 
of life. An intrenched camp was established on a bluff at Yata- 
bu)'a, about tifly mtles up the left bank of the Aruvimi. Major 
Barttclot was left in charge of this, and with him Dr. Bonny. Mr. 
Jameson. Mr. Rose Troup. Mr. Ward, and 2$7 men ; the rear 
column was to follow as soon as Tippo-Tip provided the contingent, 
of hve hundred natives which he h.id solemnly promised. Although^ 
the whole of the men had not come up, yet every thing seemctPin 
satisfactory order ; explicit instructions were issued to the officers 
of the rear column; and on June 28, 1887. Mr. Stanley, with a 
contingent consisting of 3S9 officers and men. set out to reach 
Emin Pacha. The officers with him were Captain Nelson, Lien- 
tenant Stairs, Dr. Parke, and Mr. Jephson. 

Five miles after leaving camp the diflicuUics began. The expe- 
dition was face to face with a dense forest of immense extent, 
choked with bushy undergrowth, and obstructed by a network of 
creepers through which a way had often to be cleaved with the 
axes. Hostile natives harassed them day after day: the paths 
were studded with concealed spikes of wood ; the arrows were 
poisoned ; the natives burned their villages rather than have deal- 
ings with the intioders. Happily the river, when it was again; 
struck, afforded relief, and the steel boat proved of service, though 
the weakened men found the portages past the cataracts a great 
trial. It was fondly hoped that here at least the .-Vrab .slaver had 
not penetrated : but on Sept. 16 two huo'lred miles from Yambuya. 
making 340 miles of actual travel, the sl-ive camp of Ugarowwa 
was reached, and here the treatment was even worse than wlien 
fighting the savages of the forest. The brutahiies practised on 
Stanley's men cost many of them their lives. A month later the 
camp of another Arab slaver was reached. Kilinga Longa. and 
there the treatment was no belter. These so-called Arabs, whose 
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CAravans consist mainly of ihc merciless Manyuema, fromlhccountnf 
between Tanganyika and Nyangwi*. had laid waste a gfcii area of 
Uic region to be traversed bylhccxpe<hlion. so ttnl l»ftl*cen Aug. 31 
and Nov. 1 2 every man was famished : and when at last ihc land 
of devastation was left behind, and the native villaj^e of Ibwjri en- 
terwd. officers and men were reduced to skeletons. Out of ihe 389 
who started, only 174 entered Ibwiri. the rest dead, or missing, or 
left behind, unable to move, at Ugarowwa's. So weak was every- 
body that seventy Ions of goods and the bo.-ii had to be left at Ki- 
linga Longa's with Captain Nelson and Surgeon I'arke. 

A halt of thirteen d3y<i at Ibwiri. with its plenty of fowls, ba- 
nanas, corn. yams, beans, restored everybody ; and 173 sleek and 
robust men set out for the Albert Nyanta on Nov, 24. A week 
later the gloomy and dreaded forest suddenly ended ; the open 
country was reached; the light of day was unobstructed: it was 
an emergence from darkness to light. Llut the difAcultics were 
not over; some little hghling with the natives on the populous 
plateau was necessary before llie lake could t>e reached. On the 
laih die etlge of the long slope from ihc Kongo to Lake Albert wai 



on April 32 the expedition reached the chief Kavalli, who delivered 
to Stanley a Ivttcr wrapped in .American cloth. The note was 
from Emin, and stated that he had heard rumors of Stanley's 
presence in the district . it begged Stanley to wait until F.inin could 
communicate with him. The boat was launched, and Jephson set 
off to find Emin. On the agih the " Khedive " steamer came down 
Ihe lake with Emm. the Italian Casaii, and Jephson on board. 
The great object of Ihe expedition seaned at last to be all but ful- 
filled. 

Bui the end was not yet. There was the party at Kort Ikwio; 
■here were Ihe sick further back with whom Lieutenant Stairs had 
not returned when Si.inley left the fort : and. above all, there was 
the rear column left at Vambuya wiih Major BariiRloi. Ii would 
take some time for Emin 10 bring down all his f>eoplc from Wade- 
lai and other stations. So after spending over three weeks wuh 
the vacillating Emin. Stanley, on May 25. was once more on the 
m<irch back to Fort Bodo 10 bring up all hands. He left Jephson, 
three Suilanese, and two Zanziharis with Emin, who gave him 102 
rkatives as porters, and three irregulars to accompany him back. 
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attainedjand suddenly'the eyes of all were gladdened by the sight 
of the take lying sotne three thousand feet almost sheer below. 
The expedition itself stood at an altitude of 5.200 feet above the 
sea. But the end was not yet. Down the expedition marched to 
the south-west corner of the lake, where the Kakongo natives were 
unfitendly. No Emin Pacha had been heard of; there was no sign 
even that he knew of Slanley's coming, or that the messenger from 
Zanzibar hatl reached him. The only boat of the expedttion was 
at Kiltnga Longa's. [90 mdes away. Of the men, 94 were behind 
sick at Ugarowwa's and Kilinga Longas: only 173 were with 
Stanley : 74 of the original 341 were dead or missing ; and, more- 
over, there was anxiety about the rear column. 

Stanley's resolution was soon taken. Moving to the village of 
Kavalli, some distance up the steep slo|>e from the lake, the party 
began a night march on Dec. 15, and by Jan. 7 ihcy were back at 
Ibwiri. Here Fort Bodo. famous in the records of ihe expedition, 
was built. The men were brought up from the rear, and on April 
7 Stanley, with Jephson and I'arke, once more led the expedition 
to Lake Albert, this time with liic boat and fresh stores. Mean- 
time. Stanley himself was on the sick-list for a month. This lime 
all the natives along the route were friendly and even generous, and 



Fort Bodo was reached on Jane S, and was found in a flourishi 
state, surrounded by acres of cultivated fields. But of the fihy-st 
me-i left at Ugarowwa's only sixteen were alive for Licutcna 
Stairs to bring 10 Fort Bodo. As there was no sign of the rear 
column nor of the twenty messengers sent off in March with let- 
lers for Major Bantelot, Stanley felt tiound to retrace his steps 
through the terrible forest. This time he was better provisioned, 
and his people (212) escaped the horrors of the wilderness. 

Fort Bodo was left on June t6. Stanley letting all his white com- 
panions remain behind. Ugarowwa's camp was deserted, and he 
himself, with a flotilla of lifty-seven canoes, was overtaken far dow: 
the river on Aug. 10. and with him seventeen of the carriers seni 
off to Major Barllelot in March ; ihrec of their number had 
killed. On the I7lh the rear column was met with at Ronalyi 
eighty miles above Vambuya, and then for the liist lime Stanley 
learned of Ihe lembtc disaster that had befallen it ~ Uartielot shoi 
by the Manyuema, Jameson gone down the Kongo (only to die>, 
Ward avi/ay. and Troup invalided home. No one but Di. lionny : 
of the 257 men only scventy-iwo remaining, and of these only fifty- 
two tit for service. No wonder Mr. Stanley felt too lick to write 
the details ; and until we have the whole of the evidence it wpuld 
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be unfair to pronounce judgment. One thing wc may say : we 
know, from Mr. Werner's recently published " River Lite on the 
Congo," thai before Major Uanielot left Yambuya to follow Stan- 
ley il was known to Mr. Werner, [o more ihan one nelgian ofTicer, 
to several natives, and to ihe Manyuetna people with Uarltelot, 
<hat in^lruciions hiid been given by Tippo-Tip to these last (o 
shoot Major Uarttelot i[ he did not treat them well. Yet no one 
cared to warn Ihe major, and he was atlowctl to depart to his al- 
most certain (ate. The thin;; is too sickening to dwell upon. It 
■was at this stage that Stanley sent home his first leliers. which 
reached England on April i. 1889. twenty nionlhs after he staried 
<rom the Arui'imi, and over two years after he left F-njjland. The 
relief was intense : all sorts o( sinister rumors had been floated. 
and most people had given up the expedition for Lost. 

Once more back through the weary forest, with the expedition 
re-organized. A new route was taken to the north of the river 
through a region devastated by the Arab slavers; and here the 
expedition came near to starvation, but once more Fort liodo was 
reached, on Dec 20. Here things were practically as Stanley had 



homeward march was comparatively free from trouble, and full of 
interest ; and on Dec. 6 Mr. Stanley once more entered Zanzibar, 
whkh he had lefi two years and ten months before. Such briefly 
are some of the incidents of the rescu<»expedition ; let us now as 
briefly sum up the geographical results. 

When Stanley left for Africa in January, 1887, there remained 
one of the great problems of African hydrography still unsolved. 
what is known as the problem of the Welle. Schweinfurth and 
Junker had come upon a river at some points which seemed to 
rise in (he neighborhood of the Albert Nyanza, and appeared to 
flow in a north-west direction. The favorite theory at the time 
was that the river Welle was re.illy the upper cojrse of the Shari, 
which runs into Lake Chad far aw.ay to Ihe norlh-west. Dut as 
the Kongo and lis great feeders on the north, and the lay of the 
land in that direction, became better known, it began to be conjec- 
tured that after all the Welli' might send its waters to swell the 
mighty volume of Irte great river. Stanley. I know, hoped ihai, 
among other geographical work, he might be able to throw some 
light on the course of this puzzling river. But, as vre see now. the 
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left them : there was no sign of Emin, though he had promised to 
■come to the fort. The combined expedition marched onwards, 
and Mr. Stanley, pushing on with a contingent, reached the lake 
<or the third time, on Jan. 18. only to learn that Kmin and Jephson 
had been made prisoners by F.miti's own men ; the Mahdists had 
-attacked the station and crraml a [lanic, and all was disorganiza* 
lion and vacillation. At last, however, the chief actors in this 
«trange drama were together again : and Mr. Stanley's account of 
Emin's unstable purpose : the long arguments wiih the Pacha lo 
fJCTSuade him 10 come to a decision ; the ingratitude and treachery 
of the Kgypitans; the gathering of ihe people and their burden- 
some goods and chattels preparatory to quitting the lake. — these 
and many other details are (resh in our memories from Stanley's 
■own letters. But the main purpose of the expedition was accom- 
ftished. at however terrible a cosi, and however disappointing it 
was to find thai after all Emin was reluctant to be "rescued." 
When the stari was made from Kavalli's. on April 10 last, fifteen hun- 
dred people in all were mustered. An almost mortal illness laid 
Stanley low for a month shortly after the start, and it was May 8 
belore the huge caravan was fairly under way. Some fighting had 
40 be done with the raiders Iron Uoyoro, but on the whole the 



cares and troubles iliat fell upon him prevented him going much 
out of the way to do geographical work. While, however, Stanley 
was cleaving his way through the tangled forest. Lieutenant 
Van G^le. one of the Free Sute officers, proved conclusively 
that the Welle was really the upper course of the Mobangi. one of 
the largest northern tributaries of the Kongo. But another and 
kindred problem Stanley was able to solve. Before his journey, 
the mouth of the river Aruvimi was known; the great naval bat- 
tle which he fought there on his first descent of the river is one of 
the most striking of the many striking pictures in the narrative of 
that famous journey. Bui beyond Vambuya its cou rse was a blank. 
The river, under various names. '* Iluri " being ihe best known, led 
him almost to the brink of the Albert Nyanza. One of its upper 
contributories is only ten minutes' walk from the brink of the es- 
carpment that looks down ujion the lake. With many rapids, it is 
for a great part of iis course over live hundred yards wide, with 
groups of islands here and there. For a considerable stretch it U 
navigable, and its entire length, taking all its windings into account, 
from its source to the Kongo, is eight hundred miles. One of its 
tributaries turns out to be another river which Junker met farther 
Tujrth, and whose destination was a puzzle, the Nepoko. 
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Thus this expedition has enabte<l us to form clearer notions of 
the hydrography of this remarkable region of rivers. We see that 
Ihc sources o( Ihc Kongo and the Nile lie almost witliin a few 
yards of each other. Indeed, so dilTicult is it lo determine to which 
river the various waters in this region send Iheir tribute, that Mr. 
Stanley himself, in his first letter, was confident that the southern 
Lake Albert belonged to the Kongo, and not to the Nile system ; 
it was only actual inspection that convinced him he was mistaken. 
How it is that the Ituri or the Aruvimi and other rivers in the 
same region are attracted to the Kongo and not to the Nile is easi- 
ly seen from Mr. Stanley's graphic description of the lay of the 
country between the Kongo and the Albert Nyanza. It is, he 
says, like the glacis of a fort, some 350 miles long, sloping gradu- 
ally up from the margin of the Kongo (itself at the Aruvimi mouth 
1,400 feet aiMve the sea), until ten minutes beyond one of the Ituri 
feeders it reaches a height of 5.200 feel, to descend almost perpen- 
dicularly 3,900 feet to the surface of the lake, which forms the great 
western reservoir of the Nile. 

But when the term " glacis " is used, it must not be inferred that 
the ascent from the Kongo to Lake Albert is smooth and unob- 
structed. The fact is that Mr. Stanley found himself involved in 
the northern section of what is probably the most extensive and 
densest forest region in Africa. Livingstone spent many a weary 
day Irud^g its gloomy recesses away south at Nyangur^ on the 
Luilaba. It stretches for many miles north to the Monbuttu 
country. Stanley entered it al Yambuya, and tunnelled his way 
through it to within fifty miles of the Albert Nyania, when it all of 
a sudden ceasetl and gave w.iy to grassy plains and the unob- 
structed light o( day. How far west it may extend beyond the 
Aruvimi he cannot say; but U was probably another section of 
this same forest region that Mr. Paul du Chaillu struck some thirty 
years ago. when gorilla-hunting in (he Gaboon. Mr. Stanley esti- 
mates the area of this grcit forest region at about three hundred 
thousand square miles, which is more likely to be under than over 
the mark. The typical African forest, as Mr. Drummond shows 
in his ch.irming book on " Tropical Africa." is not of the kind 
found on the Aruvimi, which is much more South American than 
African. Not even in the " great sponge " from which the Zam- 
besi and the Kongo draw their remote supplies do we meet with 
such impenetrable density. Trees scattcreil atiout as in an F.nglish 
park in small open clumps form, as a rule, the type of "forest" 
common in Africa: the physical causes which led to the dense 
packing of trees over the immense area between the Kongo and 
Nile lakes will form an interesting investigation. Mr. Si.anley's 
description of thcgreat forest region, in his letter to Mr. Bruce, 
is well worth quoting : — 

" Take a thick Scottish copse, dripping with rain : imagine this 
copse to he a mere undergrowth, nourished under the impene- 
trable shade of ancient trees, ranging from 100 To 180 feet hig^h ; 
briers and thorns abundant ; lazy creeks meandering through the 
depths of the jungle, and sometimes a deep afHuent of a great 
river. Imagine this forest and jungle in all stages of decay and 
growth — old trees falling, leaning perilously over, fallen prostrate : 
ants and insects of all kinds, sizes, and colors murmuring around ; 
monkeys and chimpanzees above, queer noises of birds and animals, 
crashes in the jungle as troops of elephants rush away ; dwarfs 
with poi5one<l arrows securely hidden behind some buttress or in 
some dark recess; strong, hrown-bodied aborigines with terribly 
sharp spears, standing poised, still as dead stumps ; rain pattering 
down on you every oUicr day in the year ; an impure ,itmosphcre, 
with its dread consequences, fever and dysentery ; gloom through- 
out the day, and darkness almost palpable throughout the night : 
and then if you will imagine such a forest extending the entire dis- 
tance from Plymouth to Peterhead, you wilt have a fair idea of some 
of the inconvenience endured by us from June 28 to Dec. 5, 18S7. 
and from June 1, 1888, lo the present date, lo continue again from 
the present date till about Dec, 10, iSSS, when I hope then to say 
a last farewell to the Kongo Forest." 

Mr, Stanley tries to account for this great forest region by the 
abundance of moisture carried over the continent from the wide 
Atlantic by the winds which blow landward through a great part 
of llic year, IJut it is to be feared the remarkable phenomenon is 
not lo be accounted for in so easy a way. Investigation may prove 
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that the rsin of the rainiest region in Africa comes not from 
Atlantic, but the Indian Ocean, with Us moisture- laden monsooi 
And so we should have here a case analogous lo that which oc 
in South America, the forests of which resemble in many features 
those of the region through which Mr. St.inlc)' has passed. 

But the forest itself is not more interesting than its human deni- 
zens. The banks of the river in many places arc studded wi 
large villages, some, al least, of the native tribes being cannib. 
We are here on the northern border of the true negro peoples, 
thai when Ihc subject is investigated the Aruvimi savages may be 
found to be much mixed. But unless Europe promptly intervenes, 
there will shortly be few people left in these forests to invcst^aie. 
Mr. Stanley came upon two slave-himting parlies, both of ihem 
manned by the merciless people of Manyuema. Already great 
tracts have been turned into a wilderness, and thousands of the 
natives driven from their homes. From the ethnologist's point of 
view ihe most interesting inhabitants of ihe Aruvuni forests are 
the hostile and cunning ilwarfs, or rather pygmies, who caused the 
expedition so much trouble. No doubt ihey are the same as the 
Monbuttu pygmies found farther north, and essentially similar to 
the pygmy population found scattered all over Africa,, from the 
Zambesi to ihe Nile, and from Ihe Gaboon to the east coast. Mr. 
Du Chaillu found them in the forests of the west thirty years ago, 
and away south on the great Sankuru tributary of the Kongo 
Major Wissmann and his fellow-explorers met them within the 
past few years. They seem to be the remnants of a primitive 
population rather than stunted examples of the normal negro. 
Around the villages in the forest, wherever clearings had been 
made, the ground was of the richest character, growing crops of 
all kinds. Mr. Stanley has always maintained that in the high 
lands around the great lakes will be found the most favorable re- 
gion for European enterprise ; and if in lime much of the forest is 
cleared away, the country between the Kongo and L-ake Albert 
might become the granary of Africa. 

To the geographer, however, the second half of the expedition's 
work is fuller of interest than the first. Some curious problems 
had lo be solved in the lake region, problems that have given rise 
lo much discussion. When in 1864 Sir Samuel Baker stood on the 
lofty escarpment that looks down on the cast shore of the Albert 
Nyanza, at Vacovia, the lake seemed to him lo stretch iltimitably 
to the south, so that for long it appeared on our maps as extend- 
ing be>ond I** south latitude. When Stanley, many years laler,^_ 
on his first great expedition, after crossing from Uganda. camoH 
upon a great bay of water, he was naturally inclined 10 think IhaX^^ 
it was a part of Baker's lake, and called it Ueatrice Gulf. But 
Gessi and Mason, members of Gordon Pacha's staff, circumnavi- ^H 
gated the lake later on, and found that it ended more than a degreeH 
north of the equator. So when Stanley published his narrative he 
made his " Beatrice Gulf" a separate lake lying to Ihe south of Ihe 
Albert Nyanza. Mr. Stanley saw onlya small portion of the south* 
em lake, Muta Nztg6, but in time it expanded and expanded on 
our maps, until there seemed some danger of its being joined on to 
Lake Tanganyika. Emin himself, during his twelve years' stay in 
the Sudan, did something towards exploring the Albert Nyansa. 
and found that its southern shore was fast advancing northwards, 
partly owing to sediment brought down by a river, and partly due 
to ihc wearing away of the rocky bed of the Upper Nile, by which 
much water escaped, and the level of the lake subsided. Thus, 
when Baker stood on the shore of the lake in 1864, it may wdl 
have extended many miles farther south than it does now. But 
where did the river come from lh,-it Mason and Emin saw running 
into the lake from the south ? As was pointed out above. Stanley 
at first thought it could not come from his own lake to the south, 
whkh he believed must send its waters to the Kongo, But all 
controversy has now been ended. During Ihe famous exodus of 
the fifteen hundred from Kavalli to the coast, the intensely inter- 
esting country lying between the northern lake. Albeit, and the 
southern Like, now named Albert Edward, was traversed. Great 
white grassy plains stretch away south from the shores of Laltc 
Albert, which under the gliller of a tropical sun might well be 
mistaken for water; evidently ihcy have been under water at a 
quite recent period, Bui soon the country begins to rise, and 
round the base of a great mountain boss the river Semliki wiwig 
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its way through its valley, receiving through the picturesque glens 
many streains of water from the snows that clothe the mountain- 
tops. Mere we have a splendid country, unfortunately harassed 
by the raids of the Wanyoro, in dread of whom ihe simple natives 
of the mountain-side often creep up to near the limit of snow. Up 
the mount.nii^ which Lieutenant Scatrs ascended for over ten thou- 
sand feet, hEackbcmes, bilberries, violets, heaths, lichens, and trees 
that might have reminded him of England Hounsh abundantly. 
Here evidently we have a region that might well harbor a Euro- 
pean populatiuii. The mountain itself. Ruwenzori, a great boss 
with numerous spurs, is quite evidently an extinct volcano, rising 
to something like nineteen thousand feet, and reminding one of 
Kilima Njaro. farther to the east. It is not yet clear whether it is 
the same mountain as the Gordon Bennett seen by Stanley in bis 
former expedition, though the probability is that, if distinct, they 
belong to the same group or mass. Apart from the mountain the 
country gradually ascends as the Semliki is traced up to it« origin 
in Lake Albert Kdward. Mr. SianLey found that, after all, the 
southern Nyanza belongs to the great Nile system. Ki^"ing origin to 
ihe farthest south-west source of Egypt's wonderful river, which 
we now know receives a tribute from the snows of Ihe equator. 

The southern lake itself is of comparatively small dmitnslons, 
probably not more than forly-tivc n>ilcs long, and is nine hundred 
feet above the northern Lake Albert. Mr. Stanley only skirted its 
west, north, and cast shores, so that probably he has not been able 
to obtain complete data as to size and shape. But he has solved 
one of the few remaining great problems in African geography. 
The two lakes lie in a trough, the sides of which rise steeply In 
places three thousand feel, to the great platc-ius that extend away 
cast and west. This trough, from the north end of Lake Albert to 
the south end of Lake Albert Edward, is some two hundred and 
sixty statute miles in length. About one hundred miles of this is 
occupied by the former Like, forty-five by the latter, and the rest 
by the country between, where the trough, if we may indulge in an 
Irishism, becomes partly a plain, and partly a great mountain mass. 
But this trough, or fissure, a glance at a good map will show, is 
■continued more or less south and south-east in Lakes Tangan)-ika 
and Nyassa. which are essenlialty of the same character as Lakes 
Albert and Albert Edward, and totally different from such lakes as 
Victorui Nyanra .nnd Bangweolo, Here we have a feature of Ihe 
greatest geographical interest, which still has to be worked out as 
to its origin. 

There is little more to say as Id the geographical results of the 
Emin Pacha Relief Expedition. There are many minute details of 
great interest, which the reader may see for himself in Mr. Stanley's 
letters, or in his forthcoming detailed narrative. In his own char- 
acteristic way. he tells of the tribes and peoples around the lakes, 
and between the lakes and the coast ; and it was left for him on 
bis way home to discover a great south-west extension of Victoria 
Nyanz^, which brings that lake within one hundred and fifty miles 
of Lake Tanganyika. The results which have been achieved have 
been achieved at a great sacrifice of life and of suffering to all con- 
cerned ; but no one. I am sure, will wish that the work had been 
left undone. The lew great geographical problems in Africa that 
Livingstone had to leave untouched, Stanley has solved. Little 
remains for himself and others in the future beyond the lilling-in 
of details ; but these are all-iriiportanl. and will keep the great 
army of explorers busy for many years, if not for generations. 



USEFUL PLANTS IN GUATEMALA. 
In a report on the trade, commerce, and industries of the Re- 
public of Guatemala for 1888. the British Consul to that republic 
draws attention to the various vegetable products cultivated in the 
country. Coffee is described as the most imporuni agricultural 
protluct, and, from its excellent quality, fetches a high price in the 
market. The area of land planted has possibly doubled in the last 
few years, and owing to failure in the last year's crop m Braid, and 
the consequent rise in the value of the product, an unusually large 
acreage of fresh land is now being planted, and greater care taken 
with the present estates, many old plantations being renewed and 
added to. It is expected that next year, or the year after, 1.000,000 
tjuinlals will be produced, bringing, exclusive of consumption, a 
wealth of $11,500,000 to $12,500,000 to the country. There is 



still a quantity of good land available for purchase. Sowing is 
generally done in June; and when about seven inches high, the 
young plants are transplanted into nurseries, watered in the dry 
season, and protected from the sun until ready to be planted out. 
About loc.ooo quintals of coffee arc yearly consumed in the country. 

Sugar stands next among the most important vegetable prod- 
ucts. Cacao cultivated in Guatemala is ol superior quality, and at 
one time it was an important article of export, but has of late years 
greatly fallen of! : and at the present time only .ibout ,too,ooo 
pounds are produced, scarcely more than is required for interior 
consumption. The government are encouraging farmers to turn 
their attention to this branch of culture, and some new plantations 
have been made. The seeds have been distributed in considerable 
quantities in various parts of the south, the sowing has shown good 
results, and it is expected that the cultivation of this valuable plant 
will be much increased. It takes about six years from the time 
the seed is sown before a crop is produced ; but after that period 
each shrub will yield one pound three times a year, and last for 
a hundred years. There is little cost in cultivating or gathering. 
and no machinery is required ; so that, though there is some time 
to wail before new plantalions give any return, the ultimate profit 
is considerable. A slightly earlier result may be obtained by sur- 
rounding the plantation with lime or orange trees, well preparing 
the land, and shading the plants with suitable trees. 

A quantity of coca-seed {Erythraxylen ctfca) was last year im- 
ported from Peru for distribution among the people in a suitable 
zone for its growth ; but the result was unsatisfactory, from the 
bad quality of the seed, and fresh means are being taken to extend 
the cultivation of this plant. 

Pepper and cinnamon are grown in the department of Alta Ver- 
apaz. Good seed has been imported from Ceylon, and planting is 
extending in that fertile district, while satisfactory results have been 
obtained in the department of Escuintla. where a few plantations 
have been made. 

Rice is a very large article of consumption in the republic, and 
the government have established at San Joso works for perfecting 
machinery to separate the husk. 

Good tobacco is grown, but little attention Is paid to the mode 
of preparing jt. The production is being encouraged by the gra- 
tuitous circulation of the best seed procurable from Havana, the 
United States, and Sumatra, and many new plantations are being 
made. 

In spile of endeavors made to protect the rubber or caoutchouc 
trees, the production of rubber continues to decrease, and only in 
Verapaz and Peien are trees found in any quantity; while the 
growers show no signs of replacing those that are worn out. Holes 
are made in the stems to extract the sap, and alum, saltwort, or 
some other juice, used to coagulate it. It might be made a profita- 
ble industry if proper knowledge and appliances were brought to 
bear. A few new plantations are being made in one or two low- 
lying farms : about 3.000 quintals are annually exported. The 
plant yielding Guatemala rubber is CastiUott elaitica. 

Among other products grown are maize, beans, peas, and pota- 
toes in sufhcient quantity for home consumption; sarsapanlla and 
vanilla grow wild on the mountains all over the country. The 
price of sarsaparilla has fallen greatly. There was scarcely any 
exported last year, and in 1887 it only reached the value of $8,105. 
The quality of the vanilla is good, but, though it figures as an ex- 
port, it is not cultivated for that purpose. 

Banana- planting in the cast is occupying much attention as a 
prolitabic industr)'. some 200.000 trees being now yearly planted 
for the supply of the United States market. About 1 20.000 bunches 
are at present exported annually, Peruvian {Bighmtria nivta) was 
also introduced three years ago, and more than 600,000 shoots 
were distributed with a view to its general cultivation, but expor- 
tation of the tibre has not met with satisfactory results. Indigo- 
works are subsiding in the country, though a few still exist in the 
east, and means arc being taken to encourage them. Indigo was 
exported to the value only of $46; in 1888, though formerly a vcr>' 
large trade was done in it. The industry in cochineal has almost 
entirely disappeared : for thirty years it was the principal article of 
export, and now the little produced is used for native consumption, 
aniline dyes having ruined the trade. 



56 



SCIENCE. 



[Vou XV, No. 364 



HEALTH MATTERS. 

The Blood in Phthisis and Cancer. — Dr. G. Neubert 
has examincH the blood in twenty-fnur cases of phthisis at various 
stages, says The Lancet, and found that in nine the number of 
corpuscles was normal, in three it was aboyc. and in twelve more 
or less below, the average. On ihe whole, ihere was an average 
diminution of about eight per cent. The increase noted in three 
cases might perhaps he attributed to profuse night-sweats. The 
haemoglobin showed a reduction to seventy-three per cent in the 
females, and cighiy-five per cent in the males. There was no 
notable change in the number of leucocytes, hm it was observwl 
that multi-enucleated forms predominated. In live cases c( cancer 
of the ctsophagus, and four of cancer of the stomach, there was an 
invariable diminution in the number of red corpuscles, and also 
, notably of ha:mogtobin. It is inferred that Ihe harmoglobin. being 
le more " sensitive " element of red corpuscles, is more profoundly 
rftfTecied in cachexia than the siroma of the corpuscles. A distinc- 
tion was made between the anemic and marasmic types o( cancer. 
the latter exhibiting an average reduction of thirteen per cent of 
corpuscles, while the })a;moglobin fell to eighly-sevcn per cent of 
the normal ; the former showing a corpuscular reduction of thirty- 
five per cent, while the hxmoglobin was as much as seventy per 
cent. 

The "Normal " Diet. — According to Dr. G. Munro Smith, 
in the Bristol Meduo-Chirurgifal Jouttial. the daily destructive 
metabolism, which is the great criterion of work done, does not 
vary much among different occupations. Premising thai he does 
not consider ntodoratc over-eating injurious, he linds that very 
many men eat considerably more than ilie most liberal tables : it 
is not an uncommon thing for an avernge-siied man on very mod- 
erate woik to eat twenty-live or twenty-seven ounces of chemically 
dry food a day. Women eat much less than men, after making 
allowances for differences in weight and work. Where a man eats 
nineteen ounces, a wuman of tlie same weight and uf active habits 
eats only fourteen or fifteen ounces. On a diet from which all 
meat is excluded, he has found that twelve to thirteen ounces per 
diem will comfortably feed a hard-working man. A moderate 
amount of stimulants appears to increase the average : moderately 
free drinking diminishes it. A diet consisting of one part of nitro- 
genous to seven or eight non-nitrogenous is a good combination : 
it is greatly exceeded on the nitrogenous side by the majority of 
men and women, especially the former. A diet of twelve to four- 
teen ounces of chcmicilly dry food, digestible, with the ingredients 
in proper proportion, is sulllicicnt to keep in good health an average- 
sized man on moderate work. The majority of people (in Eng- 
land) eat literally twice as much as this. 

TOLKRANCE OF OPERATIONS ON THE LiVER. — ProfeSSOr 
Ponfick of Ureslau has been for a number of years engaged in 
making experiments in regard to the relation between the liver and 
vcerlain anomalies in the formation of blood. In the course of 
these investigations he has made some striking discoveries, which, 
aliliough not directly connected with the object of his investiga- 
tions, arc yet of great importance. One of the most curious re- 
sults of his experiments has been the discovery thai the animal 
functions may be conducted without serious disturbance even after 
(he loss of a very large portion of so important an organ as the 
liver, says The Medieal ami Surgical Rep(*rtet of Oct. I2, 1889. 
In some cases, operating with strict antisepsis, he succeede<l in re- 
moving as much as three-fourths of the liver, either at several 
sittings or in one single operation ; and the animals upon which he 
experimented did not lose their lives, nor seem to be seriously cfis- 
turbcd in their health. In hundreds of experiments, in which he 
removed sometimes one lobe and sometimes another, the animals 
remained, in a considerable number of cases. |)crfeclly well for 
months, and even for as long as a year. Clinical experience has 
already taught us that the whole of the Ii%-er is not absolutely 
essential lo health, because large portions of this organ have been 
practically de-siroyed — as in ihe case of echinococcus and pro- 
found faity infiltration — without any disturbance of the general 
functions of the body. But thts. as Ponfick says, is hardly to be 
[compared with the sudden and immediate removal of large portions 
[of an organ which is supposed to be so important to health. The 
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explanation of this curious fact seems lo be that the liver has a 
wonderful power of reproductirm. Ponfick found, that, within a 
few days after the removal of portions of the liver, the work of its 
reproduction began, and that it proceeded with great rapidity to 
completion. In certain cases he found that within a period of a 
few weeks as much was reproduced as had Iieen removed ; thai is, 
twice as much as had been left behind. These investigations have an J 
interest altogether outside of that which is absolutely scientific, be- V 
cause it cannot fail lo influence the development of nbdominal 
surgery, if it is understood that large portions of the liver may be 
removed without serious danger to life. 

Leprosy Here and Elsewhere. — Dr. Hansen, ihc Norwe 
gian discoverer of the bacillus of leprosy, came over lo this count 
a white ago to trace the hisiorj- of leper immigrants who had set- 
tled in Wisconsin, Minnesota, and Dakota. Of 160 original leper 
immigrants, he was able to find only 13 ; a few more may be living, 
but nearly 147 are dead. Of all their descendants, so far as great- 
grandchildren, not one has become a leper. In this country the 
disease does not increase, nor does it appear to be herecliiary. The 
failure to spread here is thought to be due to the improved condi- 
tions of living which the immigrants are able to secure on this side 
of the ocean. The Sanitary Jmpeitor, in speaking of a leper lately 
found at Brentwood. Eng., says that many persons believe th.»l 
leprosy has entirely disappeared from Kngland, yet there ha5 prob- 
ably never been a year in which a score of lepers could not 
be produced, and that, though England used to have lopcrs enough^ 
leprosy has become n very rare disease since English homes a: 
English roads have been kept clean. 

Phthisis in High ALnTUPES. — From a repon in xhc La 
cet by Dr. L, Schrdttcr on the distribution of phthisis in Swil^er- 
land, it would seem that Ihe inhahiianis even of high altitudes are 
by no means so free from phthisis as we are wont to suppose. 
The tables of deaths for the eleven years 1S76 86 show that 
phthisis is endemic in every part of Switzerland, not a single dts- 
tricl being free from it. On the whole, the deaths from this cause 
are fe\ver in the high than in the low lying districts, but it cannot 
be said that the mortalily from this cause is inversely proportionate 
to the altitude. Wherever there is a large industrial population, 
the phthisis mortality is considerable. Industrial populations al- 
ways suffer much more than agricultural populations where ihe 
altitude is the same. 
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NOTES AND NEWS. 
The San Francisco liultetin says that the CahfomiA beH- 
sugar enperimenl is a success. Last year 2.000 acres were planted. 
and yielded 13.500 Ions of sugar-beets, from which were extracted 
1.650 tons of sugar. This was done at the Watsonville factory, 
which ran forty-seven days. The beets brought an average of 
five dollars a tan, and the farmers feel satisfied that they can raise 
them at a proBt. They have guaranteed to greatly increase the 
acreage this year, and the output will probably be more that^^H 
doubled. ^1 

— The United States consul at Bahia describes a substance 
called turfa, lately discovered in Brazil, ai a place called .Maratiu, 
about sixty miles south of Bahia. Turfa h.-is been found lo con- 
tain the main ingredient now extracted from it by distillation, vii„ 
petroleum, or, as it is locally called. "braioUna" or •' pciroleo 
nacionalc," besides parafline, gasoline, and lubricating-oils tcsult- 
ing from the process. A company was lotraed, and the conces- 
sion purchased. Machinery h.is been imported from England, and 
from four hundred to four hundred and fifty hands are employed 
at the mines. The company, it is stated, will manufacture fifty 
Ions of candles per month ; and if the enterprise should prove a 
success, it will probably interfere with the tr.ide in kerosene^ 
candles, and lubricating-oils which the United States now has with 
Braiil and with the countries south of Brazil. 

— The thirty- seventh annual meeting of the American Socict 
of Civil Engineers was held at the society's rooms in this city las 
week, beginning on the 15th. The society now has a total mem- 
bership of 1,335. The Norman medal was awarded to Mr. Theo- 
dore Cooper, for a paper on American railroad-bridges : and the 
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RowUnc] prize, lo Mr. James D. Schujlcr, for a paper on ihe con- 
struction of the Sw«tw.iler dam, near San Diego, Cal. An im- 
ponam report was suhmitled by the commiUcc on inipurilics in 
tlorncstic water-supply. In the opinion of Ihc coniiiiitree. ihr or- 
ganUatiuti lo inijuire into llie sauiccs of impuriiies in drinking- 
water, and the inethnds of remedying ihem. should be a national 
one, and ihc work should proptrly Iw taken up by the American 
Society. The com mill ce recommended that all pritucil inforfna- 
lion on this suljjccl sliould gradually be cullccled and calalogued, 
and that the society ^houM own and mainiain a complete collec- 
tion of such lilcraiurc. The report was accepted. On (he i6l)i 
about four hundred cnenibers of the society and inviied xuesi* paid 
a visit to the government torpedo station at Willei's Poim. the 
Brooklyn navy yard, and other points of interest. The officers of 
the society for the ensuing jear are as follows: president. William 
P, Shinn ; vicc-presiilcnis. A. Ftelcy, Mendrs Cohen ; secretary and 
librarian, John Began; treasurer, George S. Cireene, jun.: direc- 
tors, Charles li. Urush. Theodore Voorhees, Robert Van Buren, 
William Ludlow, William G. Curtis. 

— The American Socicly for Psychical Research, after existing 
fw five years, with its headquarters in Boston, and publishing some 
six hundred pages of '■ Prnfcedings." at last, for pecuntaiy reasons. 
terminated its corporate existence on Jan. 14. The llnglish society 
of the same name is heir to its documentary possessions, and is lo 
keep Dr. Richard Hodgson, late secretary of the American society, 
as its own secretary in Anierica, A majority of the associates of 
the American society have joini-d the English society, fcrming the 
nucleus of an American branch. I'rofessors S. I'. Langlcy of 
Washington. H. P. Bowditch of Boston, and W. James of Cam- 
btidge, are appointed vice presidenis of the Socicly for Ps/chical 
Research in America ; but. apart from their advisory functions, 
there is no " organization " here, — a circumstance which will 
doubtless contribute lo economy and ef^ciency of work. It is to be 
hoped that a solid moral and pecuniary support lo the society may 
be extended from this country. The annual assessment of Ameri- 
can associates is three dollars. They receive for this the published 
"Proceedings." which appear quarterly, and Ibc monthly " Jour- 
nal." printed tor circulation in the society only. Those who wish 
may become full " members " of the English society, with votiirg 
and other privileges, by (he annual payment of ten dollars. Meet- 
ings of the branch will be held periodically for the readings of pa- 
pers and discussion. Those who desire to join the society or to 
obtain information should address the secretary, R. Hodgson, No. 
5 Boyiston Place, Uoston. 

— In accordance with tiie intention of its honored founder, the 
trustees of the Missouri Botanical Garden. St. Louis, propose to pro- 
vide adequate theoretical and practical instruction for young men 
desirous of becoming gardeners. It is not intended at present that 
mary'persons shall be trained at the s.-imc time, nor that the in- 
slrucEion so planne<l shall duplicate the excellent courses in agri- 
culture now offered by the numerous State colleges of the country. 
but that it shall be quite di&linct. and limited to what isthought lo 
be necessary for training ptacticiil gardeners. Scholarships, not 
exceeding six tn numlter, will he awarded by the director of the 
garden, prior to the lirst of April next. Applications for scholar- 
ships, lo receive considcrauon, must be in the hands of ihc direc- 
tor not later than the fust day of March. During the lirst year of 
iheir scholarship, garden pupils will work at the practical duties of 
Ihe garden nine or ten hours daily, acconling to the season, the 
same as regular employees of the garden, and will also be expected 
to read the notes and nrlicles referring to the subject of their work, 
in one or more good journals. In the second year, in addition to 
5ve hours' daily work of ihe same sort, ihey will be given inslruc- 

■ lion and will be required 10 do thorough reading in vegetable- 
gardening, llower-gardening. small-fruit culture, and orchard-cul- 
ture, tiesides keeping the run of the current papers. In the third 
year, in addition to tive hours of daily btbor. they will be instructed 
and given'reading in forestry, elementary- Iwlany, landscape-gar- 
dening, and the rudiments of surveying and draining, and will be 
required lo take charge of clipping or indexing some department 
of the current gardening papers for the beneAt of all. In the fourth 
year, besides the customary work, they will study the botany of 



weeds, garden vegetables, and fruits, in addition to assisting in the 
necessary indexing or clipping of papers, etc, and will be taught 
simple book-keeping, and the legal fonns for leases, deeds, etc. 
The course for the fiflh year, in addition to the customary work, 
will include thestiidy of vegetable physiology, economic entomology, 
and fungi, especially those which cause diseases of cultivated 
plants ; and each pupil will be expected to keep, a simple set of 
accounts pertaining lo some dcparlinenl of the garden. In the 
sixth year, in addition to the manual work, pupils wilt study the 
botany of garden arrl greenhouse planis, of ferns, and of trees in 
their winter condition, besides the theoretical pari of special gar- 
dening, connected with some branch of the work that they are 
charged within the garden. From time lo lime, changes in this 
course will be made, as they shall appear lo be desirable, and the 
effort will be made to give the best theoretical insiruction possible 
in the various subjects prescribed ; but it is not intended to make 
botanists or other scientific specialists of garden pupils, but. on the 
contrary, practical gardeners. Applications for scholarships, and 
any inquiries regarding ihcm. are lo be addressed to William Tre- 
lease, director of the Missouri Botanical Garden, St. Louis, Mo. 

— The Mexican Government, according lo the EngimrriHg and 
Mining yournal. has issued a decree fixing June 30, 1890. as the 
dale for the definite withdrawal from circulation of worn coin and 
of the coins known as realcs, medios, cuartill.is. and tiacos. Hold- 
ers of such coins may before such dale exchange Ihcm at their 
nominal value for decimal currency at the National Bank in the 
City of Mexico, or at its agencies throughout Ihe republic. The 
mints will recoin the old money into decimal pieces. After the 
dale fixed for the exchange of the old coinage at its nominal value, 
it may still be exchanged at the mints: which, however, will only 
redeem it according to its weight and fineness, anil not according 
to the value stampi^d on it. From and alter July r, 1890, all com> 
mercial transactions must be effected on a decimal basis, infraC' 
lions of this rule being punished by a fine of twenty- five doUnrs for 
the first otience antl fifty dollars for ei'ery subsequent offence. 
Notaries, in drawing up contracts, are forbidilcn 10 mention ihe 
coins of the old system, even for the sake of greater clearness, on 
penalty of a fine of from fifty dollars to one hundred dollars. Any 
one who, after June 30, shall attempt to pass a coin of the ancient 
system will incur the same penalties as those awarded for passing 
itlegaJ coinage. 

— The Mexican Government, says the Economiste Fran^ats, has 
recently undertaken an inquiry into the internal condition of the 
country. The following are some of the results obtained by the 
inquiry : The population of Mexico has increased during the period 
comprised between the years 1S80 and 1888 by 1.487.701 persons 1 
that is to say, 185.962 annually, or an average increase of 2 per 
cent. The revenue, which amounted in 1880 lo $31,936,165, 
reached the figure oF $32,126,508 in 1888, —an increase of $to,- 
190,343. Landed property in Mexico was valued in 1880 at $366,- 
055,052. and at $473,519.^7' in 1888. At the end of 1S80 there 
were 15 railway lines in working, with a length of 655 miles. At 
the end of the year 18S8 the lines numbere<l 47, with a total length 
of 5,063 miles. In 1880 there were 10.501 miles ol tel^raph line. 
In 1888, the telegraph system, including the coast cables, corn- 
prised 27.704 miles. The number of telegrams despatched by Ihe 
Federal Government lines, which amounted in 1880 to 3S 1.607, ex- 
ceeded 671.000 in 1888. Postal business showed a greai increase: 
the number of letters and newspapers carrieil in 1S80 amounted to 
5,788,182, and in 18SS to 27.390,288. From the establishment of 
the mint, up to the year 1888, the amount of gold coined repre- 
sented a v^ilue of $112,671,000; of silver. $3,194,111,828; and of 
copper, 85.940.338 : making a total of $3,312,723,266. During the 
economic year 1886-87, ihe value 0/ the imports into ihe Republic 
was $52,252,275: and of Ihe exports, $49,191,930. As regards 
public instruction, the progress is very marked : the number of 
schools, which in 1S80 was only S.535, rose in 1 888 to 10,726. while the 
number of scholars increased during ihe same period from 435.935 
10 543.977. Finally, lighthouses have been eslablishetl in the porta 
of Vera Cruz. Coazacoatcos, Alvarado, Frontera. Celeslun, Sisal. 
Tampico, Canipiche, and Progrcso in the Gulf of Mexico, and at 
Guaymas and Mazatlan on the Pacific. 
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THE FISKE RANGE-FINDER. 

It has long been recognized as a prime necessitjr of etfeciive 
gannery at sea that the gunners shall know at each instant the ex- 
act.distance of the ship or object al which ihey arc to shoot. To 
rcaliic this, wc must reflect, that, if two ships arc approaching each 
other at the rate of even twelve knots each, their distance apart is 
changing at the rate of 1 3^ yards per second. This means that in 
less than 4 seconds the distance or range will change 30 yards, 
which represents the distance apart of two consecutive graduations 
of the sight-bar of a modern rifle-gun: in other words, the sight- 
bars of high-powered guns are usually graduated to 50 yards, and 
il is necessary for effective shooting that an error of 50 yards must 
not be made in estimating the clisunce and timing the discharge of 
the gun as the ship rolls from side to side. But if this change of 
50 yards be made in 4 seconds, it is plain that we must have an 
instrument that will give the range witli less than 4 seconds' delay, 
and give il. at the very least, with less than 50 yards error. Such 
an instrument is called a "range-finder." A description of a new 
and exceedingly clever, as well as thoroughly scientific device, for 
ascertaining the range and position of distant objects, designed by 
Lieut. Bradley Allan Fiske. forms the subject of this article. 

The invention consists of a new method of 6nding the range and 
tMsiiion of a disunt object, which depends upon the determination 
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of a fractional portion of a conducting body bearing in length a 
ratio to the angle included between two lines o( sight directed upon 
said dbtant object and the measurement of the electrical reaiKtvi' 
of said length. 

The accompanying drawings are (Fig. 4 ciccpted) all electrical 
diagrams, not drawn to soUe. and symbolically represent the in- 
vention. In Fig. I is shown a Wheatsione bridge, in one member 
(it) of which is arranged a body of conducting material in arc form. 
and a movable arm traversing the same. In Y\%. 2 is shown a 
Whealstone bridge having arcs and movable arms arranged in two 
meml»ers, a b. In Fig. 3 is shown a Wheatstone bridge in which 
arcs connect adjacent members, as a £ and b d, and movable arms 
sweeping over said arcs arc connected to the battery. Fig. 4 is a 
mathematical diagram illustrating the method of determining the 
angle ATC. Fig. s shows a disposition of the range-nnder in coo* 
nection with a dead-beat galvanometer; and Fig. 6, the same in 
connection with the slider. Similar letters of reference indicate 
like parts. 

In Fig. \,\z\ a b c d represent the four members of an ordinary 
Whealstone bridge, and^ the transverse member, in which is 
nected the gaIv.inomeler g' . A battery f is also connectcrd 10 
bridge in the usual way. In the members c and d are placed the 
fixed resistances c' and d'. and in the member h the variable re- 
sistance ^ also, as usual. One wire from battery/, however, con- 
nects to the end of member r. and also to the pivot / of a swinging 
arm /. The extremity k of arm /' moves over and maintains eleC' 
irical contact with an arc h of conducting material, which has one 
cxiremiiy } connected, as shown, to the member a of the bridge. 
It is obvious that when the arm i is in the position shown in full 
lines in Fig. I. then the current will traverse the whole .ire h ■ and 
when said arm is in the position indicated by dotted lines (Fig. i). 
then the arc h will be cut out, and the current will pass directly to 
member a. Now assume the arc A to be made of such maicriaJ^H 
and so proportioned that its electrical resistance to a current traverS-V 
ing it will be proportional to the length of arc included betwt^en the 
contact end A of arm r and the connecting* point j of member d 
with said arc. Therefore the resistance interposed in the member 
a of the bridge will be commensurate with the angley i k; and if 
this resistance be known, the angle is also known. Let it now be 
assumed that the galvanometer g' and variable resistance />' be 
located at some point distant from the moving arm /, from which 
said arm is invisible or inaccessible. Clearly, then, an observer 
stationed at the galvanometer g' and resistance b' can, by noting 
the galvanometer and adjusting the resistance in the usual way, 
determine the resistance equilibr.iting any position of ."^rni / along ' 
the arc h, and so discover the angle of adjustment of said arc : Dr«^| 
baring adjusted the resistance i^ at some given ligurc. the observer^^ 
may, by simply noting the galvanometer or any other suitable Indi- 
cating device, %'isual or audible, determine when the arm /' is place 
at a desired angle corresponding to the adjusted resistance. 
this indicating device may obviously be at the place where the' 
moving arm Is located, so that the operator there may thus know 
when he has plact:d the arm at the predetermined point or at thfl^l 
distant station, so that the operator in charge of the resistance ^'^| 
may know that the arm h-is been adjusted properly ; or two indi- 
cating devices in the same circuit may give warning to botfa^ 
operators, as above, simulianeousty. 

Referring now to Fig. 2, il will be apparent, that, in lieu of 
variable resistance b' in the member b, there is arranged an ar 
h' and swinging arm r'. The arc h' is connected at one end y* ti 
the member li. and the swinging arm / makes contact at one enc 
k' with said arc. and to its pivot t is connected the member 
The arrangement and construction of arc h' and arm /' are simllai 
to those of arc h and arm /'.- consequently, when the ann 1 is set ai 
a certain |>oint on the arc h, the arm /' ntust be set at the corre- 
sirandlng point on the arc h', in order th.it the resistance of the 
lengths of the arcs A h' respectively between the point k and punt 
k and point k' and point H may balance ; hence, if the arm k be set 
at a certain angle, the observer at arm k may recognize that angle 
by noting the position of the arm k and the galvanometer, aa be- 
fore. It will be observed, however, that the effect of moving the 
arm /overarch is practically to lengthen or shorten or to inter- 
pose more or less resistance in the member a of the bridge, and by 
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Operating the arm /" a like cflfcct is produced in the member d. 
The resiilances or lengths o\ Ihc members c and d remain un- 
changed. 

Referring now to Fig. 3. there is shown an arrangement which 
forms the basis of the specific cmbotlimcnt of the invention, more 
particularly hereinafter described. In said Fig, 3 the arc h is-con- 
nected at its respective ends/ J to the members a c, and the arc 
h' is similarly connected aty' J* to the members b d. The battery- 
wires connect to the pivots t P oi the arms / i' , as before. Now. 
when (he arm / is moved from its middle position on its arc toward 
[y. less resistance is caused in the member ^i, and more resistance 
in member c ; and when movcfl in the opposite direction, the re- 
verse occurs. So, aLw, a similar eflect is produced by moving arm 
i' : and thus the resistance aScrcd by all four members of the 
bridge may be affected instead of that due to only two of them, 
and differential results may be obtained, as will more fuUy be ap- 
parent in the following description of a device for measuring dis- 
tances, such as a range-tinder for guns. 

Kefcrring to Fig. 4. let T be ihc position of the object the dis- 
tance of which from- the point A it is desired to ascertain. Let 
AD be any short base-line. Draw AC at right angles to HT, EA 
parallel to QT, and prolong AT as to D. By trigonometry 
AC=AT3in ATC ( . ^ AC=AB sm ABC. whence 
AT=AC cosec ATC X *"° i AT=:AB sin ABC cosec ATC. 
AB. bemg the measured base-line, is known, and the angle ABC 
I at the pomt of observation is easily determined, so that ibe angle 
ATC remains to be found; but ATC = DAE. and DAE is sub- 
tended and measured by the arc OH. Arc GH^arcy'H — arcyG, 
and arcy'H— arc J K : hence arc GH^arcy'K— arc/G. 

In Fig. 5 the diagrams Figs. 3 and 4 are combined ; it', as be- 
fore, being swinging arms liaversing the arcs k h\ and the con- 
nections a A (// of Ihc bridge being present aUo, as before. Let 
the arms / and /■ represent alidade-arras or telescopes, both 
directed upon the object T. The arcsyG andy'K not being equal. 
the bridge will not balance; but when the telescope / is moved to 
the line £H, then the bridge will balance : but the distance thus 
moved is the arc GH. the length of which may be read off from the 
arc ^ itsell. It will be seen, therefore, that the o]jcration of de- 
termining the distance AT becomes, by the aid of this appar,iiu9, 
exceedingly simple. The observers at the respective tclrscopes / 
and /■ direct their lines of sight upon the object. The observer at 
/ notes the angle y'AG. or length of arcyG. He then moves the 
telescope / until the galvanometer^', which may be placed con- 
venicnily near his position, shows no deflection, and notes the 
I angle/ AH, or length of arc _/H. The difference between the arcs 
f'G andy'II equals the arc GH. whence the angle ATB, and hence 
the distance AT, is found by the observer at the arm /', or, in other 
words, by an observer at the base-line. The disposition of the 
apparatus whereby ,in obsen-er at a point distant from said base- 
line may at once read off the distance AT from a suitable scale 
will now be explained. 

Referring to Fig. 6. the members a and b of the bridge arc con- 
nected to opposite extremitiesof a bar m no\ conducting material 
and the members c d are connected to the extremities of a simtLir 
and parallel bar op. Adjustable upon said bars a p and w n is a 
slider r r', having a middle portion s of insulating material, so that 
the current from bar m n, for example, docs not pass across said 
slider r *" to bar op. but proceeds by the wire^ through the gal- 
vanometer i'*. Suppose, now, that the telescopes i and /' are 
■ighied upon the distant object T, as before, and that the slider r 
is at the middle point 1 of the parallel bars m n and a p . the re- 
sistances in the bridge will obviously not balance. It has already 
been explained in connection with Fig, 5. how, by moving tele- 
scope i (o the point H, the resistances might he balanced ; and if 
I that were done, with the arrangement shown in Fig. 6. the fact 
iwould obviously be indicated by a deflection of the galvanomeier- 
[fieedle ; but now let it be assumed that the telescope /', after being 
[jighled upon the object T, is not moved, or, Iti other words, that 
the observers respectively at the two telescopes / and /' simply 
adjust their instruments in line with T. Obviously, then, the dis- 
tance of the bridge from r to G (mcml>cr a) is less than the dis- 
tance from r to /■ (member d) by the length of the arc GH. Sim- 
ilarly the distance on the bridge from r 10 G (member t) is greater 



than the distance from r' to i (member d} by the length of arc 
GH. 

Now Id the resistance per unit length of the bars w « op be 
made equal to or with some definite relation lo the resistance per 
unit length of the arcs A A', and lay off on bar m n z. distance r 3 
and on bar o p a. distance r' 3, said distances being such that the 
resistance due thereto will be equal to that of the arc GH. Clearly, 
if the end r of the slider be moved to the position 2 on bar « «, 
the member a will be increased and the member t will be dimin- 
ished by the distance r 2. which offers a resistance equal to one- 
half that of arc GH ; and if the end r of the, slider be moved lo 
the position 2 on bar op. then the member c will be decreased and 
the member li increased by the distance r' 3, which also has a re- 
sistance equal to one- half of arc GH. As both ends of the slider 
move simultaneously, it follows that when its extremities are 
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adjusted in the position 2, then the bridge will balance and the 
galvanometer-needle will again be at zero. Applying this practi- 
cally, let the bars m n opht: laid off in suitable scale-divisions 
from r to n and i' to p. The two telescopes / and / being sighted 
on the object, the distant observer watches the needle, and moves 
the slider r r' along (he bars m n o p until it returns to zero. The 
scale marked on the bars then shows an indication corresponding 
to the length of arc GH, or. if desired, actual distances correspond* 
ing to such indications. 

If the object be moving, the operation of determining its distance 
is as easy as though it were stationary, and the indications arc in- 
stantaneous and continuous. With a ago-fool base-line on board 
the " Chicago," one instrument being mounted in the bow and one 
in the stern, the average error in the ofliciat trial before a board of 
electrical and gunnery experts was less than six tenths o( one per 
cent. The set of instruments about being sent to the " Baltimore " 
is expected lo give still more accurate results. 
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BOOK-REVrEWS. 

Chemisiry of Photography. By RAPHAEL MeLDOLA. F.R.S. 
New Yoik. Macmillan & Co. la*. (z. 

This book consists of nine lectures which were delivered .is a 
speci.t1 course at the Finsbury Technical College. With the 
chemislry of phuiogr^phic materials, their preparation, properties, 
anil re-actions, and with the practical delaiU of photographic 
manipulation, the author docs not deal, but confines his altention 
to the consideration o( the chemical changes which occur in pho- 
tographic processes. ,or the chemistry of photography, properly so 
called. His object is lo present the principles involved in these 
processes, to show what point has been reached in the explanation 
of them, and to slimulalc further investigation. >lc hopes, too, 
" that the present work may conliibute toward convincing " purely 
scientific chemists " that there arc many important problems still 
awaiting solution in this field of research." Each lecture is fc^' 
lowed by an appendix containing dircclioiis for performing well- 
selected experiments in illustration of the text. As the lectures 
were originally addressed to an audience of chemical students and 
photographers, some elementary knowledge of chemistry is as- 
sumed. 

The amateur picture-maker **ho is content ■' to push the button " 
and let sonic professional photographer " do the rest." or who has 
no ambition l»cyond the knowledge of the simple manipulative de- 
tails whkh enable him to mix his solutions successfully and make 
passable photogLiphs. will find little to interest him in [his book. 
Out all who have felt the real fascination of the " dark room," and 
desire to know more of the nature of the mysterious action of light 
and the "developer" on the responsive film, wilt give it a hearty 
wekonie. The reader must not. however, look to have all his 
questions satisfactorily answered, or all his difficulties solved: for 
the subtile re actions raused by light tn the salts of silver are 
among the most perplexing problems known to chemistr\', and 
photochemical theories arc to a large extent still in the speculative 
st^e. Mr. Mcldola docs not attempt to conceal this fact. He 
distmctly and repeatedly points out the insulTiciency of certain 
hypotheses in regard to the nature of phoiocbeniical processes, 
and. as it happens, gives in his own tonstrurtive efforts one or two 
striking illuslr.-iiions of the ditficullies wliirh l>esct the theorist in 
this obscure region, and tend to lift his feet from the soUd ground 
of experimental facts. It should be said, however, that his theo- 
retical suggestions ate free from any undue asseriiveness. and are 
ad\'anced chiefly from the motive that they " may serve as a stimu- 
lus to further experimental inquiry " (p. 214). They will perhaps 
attain this object quite as much through their evident inadequacy 
and the criticism they will undoubtedly provoke as in any other and 
more direct way. 

Lecture II. is devoted to the discussion of the composition of the 
darkened product formed from silver chloride under the iniluence 
of light. This is a subject of lunUimenlal importance, for the 
identity ol the material of the latent image with this darkened sub- 
stance is universally admitted. Mr. Mcldola rejects the generally 
accepted subchloridc theory, and attempts to show that the prod- 
uct in question is probably an oxy-chloride. The argument 
.tgainsi the subchloridc is that its existence " is only inferred from 
the analogy with the metals of the copper group, and is not the 
result of the analysts of the pure compound " fp. 40). Thb is 
hardly a fair statement ol the case. It is true that the argument 
from analog)* is flimsy : it does not deserve the attention the au- 
thor bestows upon it. It is true that no satisfactory direct proof 
of the existence of the subchloiide has been obtained through its 
isolation and complete analysis ; but it is also true thai the loss of 
chlorine which occurs when silver chloride is exposed to light, and 
the fact that metallic silver is nut the result of the action, as well 
aa the whole mass of observation on the effect of light on this and 
Other salts, indicate very strongly that the darkened substance is a 
reduction product ; and Cary Lea's brilliant work, two or three 
years since, on 'the photo-salts of silver, furnishes weighty evidence 
that this prD<luct is a subchloridc united with a larcer amount of 
unchanged norm-il salt after the manner of a •' lake." The most 
that can reasonably be said against the subchloride theory is that 
it is not yet absolutely proven by the isolation and analysis of the 



substance. This is no suffuicnl ground for its rejeition. unli 
better theory cm be formulated. Mr. Meldoln thinks ihAt • 
is found in the hypoihcfiis that the ch.inge produced by Ugbti 
probably due to the formation of an oxy-chlonVlc of the fonw 
Ag4 OCI,. This he supports on an experiment of Rot>cn MuAl'f 
in which oxygen was found to disappear during the darkening < 
silver chloride, some conclusions of Ur. W. R. Hodgktnson 
experimental evidence for which docs not seem lo have been 
published, and an appeal to the analogy supplie<I by the darkeni 
of thallous and cuprous chlorides on exposure to light ; the cha 
in the case of the latter "being in all probability due 10 the k 
tion of an oxy-chloridc " fp. 57). 

Now. not only is direct proof of the existence of the atlcf^cd 01 
chlori4le wanting, but its formation during the action of hght i^ 
opposed to all the evidence which points to the reducing uAlureof 
that action : for the oxy-chloride is in no sense a reduction piiidu 
oxygen simply taking the place of chlorine in a complex moleculi 

The hypothesis is further in direct contradiction to certain weB-" 
known facts which the author has apparently overlooked in 
study of the matter, though he gives them pfacc in the disc\ 
of other points. Thus on p. 75 it is slated that hydrogen act$ : 
sensitizer, accelerating the photo- decomposition of silver chlorid 
on p. 227, that action goes on under a film ol benzene even to 
point of reversal ; and again on p. 197. that the invisible image ft 
destroyed by oxidizing agents. An action which takes place 
hydrogen, or under a liquid destitute of oxygen, .ind which is 
done by oxidizing agents, can hardly consist in formation of 
oxy-chloride. It is. in fact, a weak and untenable hypothesis, 
only docs it offer the same difficulty which Mr. MeUIoU urgei. 
a chief argument against the subchloride theory, but it Ittra 
down completely when confronted with facts which the tat 
readily explains. It is interesting to note that since the app 
ance of the book. Mr. Lea has published in the American yonfA 
of Scifnce a clever bit of experimental work which disposes of tl 
oxy-chloride hypothesis in the most final manner. Mr. Lea lound 
that silver chloride, poured in the molten condition into naphtl 
blackened instantly in sunlight, and that a black iodine prodl 
was formed by the action of ligh'. on metallic silver coverrd 
naphtha containing iodine in solution; that is, the darkened sn 
stance is produced under conditions which rigorously cjtcludc i.1' 
possibility of the presence of moisture or of oxygen in any shape. 

In his discussion of the action involved in the reversal of the 
image on the photographic plate under prolonged exposure to 
light, or " solarization," as it is often called, the author ag:«m sho«» 
his lack of that comprehensive gr.isp of facts and principles wl 
is an essential qualihcation for all snund theorizing. 

The explanation which he proposes for this most perplexing 
nomcnon is. that in a gelatino-bromidc pl.iic. for instance, thebl 
mine lost at first by the silver salt under the influence of light S^ 
taken up by the gelatine in which the salt is emiwdded. until " the 
vehicle becomes broiiiinaled up to a certain degree of satumtton: 
complex hromo-derivatives. or additive compounds, or oxtdil 
products, are formed, and these at length begin to react with 
reduction product aided by the external oxygen" (p. 225). 
conception ol the mechanism of the process is clearly given in tic 
closing sentences of Lecture VI. : " A ray of light (ailing upon 1 
sensitive plate is like the motive power driving \ rl\nan)o-m.tchine 
which is feeding a storage-cell. When the charge of the latiec hx% 
reached a certain point, it is capable of reversing the motion of the 
system, and of converting the dynamo into a motor. The sensi- 
tizer plays the part of such a storage-cell. When ii becomes charged. 
i.e.. halogenized, 10 a certain amount, the chemical energy sioreJ 
up in it begins to run down, and reversal takes place." Or. to lake 
an et|ually pertinent but simpler illustration, the ray of light is like 
a weight resting on a piston which works in a cjimder full o( air. 
The piston sinks under the weight ; hut when the compression of 
the air has reached a certain point, it is capable of reversing the 
' motion of the piston and raising the weight ! It does not reqaini 
scientific training to see that this is absurd. It is a scheme for per* 
petual motion. We have every reason for bcbevmg that the Uw 
of the conservation of energy applies to chemical as well as to 
mechanical action, and it is obvious that under this law Mr. Ml 
dota's explanation is preposterous. 
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Aside from Ihese unfortunate vemurcs, speculative regions, ard 
[« certain tendency to looseness of statement, which is. however, in 
most cases aiinoyiri); rather than misleading, we find much to com- 
meml in the book. It presents the most complete and connected 
[discussion of photochemical theories with which we are ac- 
Lquainled, is in the main accurate in its statements of experimen- 
I tal facts and the euplanaiiors which have been proposed for ihcm. 
rand thus forms an important and valuntjtc contribution to the lit- 
[eralure of the subject. It is rich in suggestion to the chemist, and 
I vrill undouhtrdly fii!5I ihe author's hope of attracting new workers 
'to this field for experimental inquiry. 

[Evolulifln. Popular Lectures atui Discussions he/ore the Brooklyn 
Ethical Astwiation. Boston. James H. West. 12**. SE- 
THIS book consists of fifteen different papers, originally prepared 
[for a popular audience, but designefl 10 present the evolution theory 
[Jn a thorough and scientific manner. They arc by many different 
[authors, and deal wiili all the leading aspects of the subject. The 
two opening papers ireal of the life and work of the two chief ex- 
pounders of the new doctrine. Darwin and Spencer; then follow 
;;othcrs on the evolution of Ihc earth and the solar system : then the 
)i(^ogtcal department is dealt with; while a considerable portion 
I of the book is devoted to the evolution of morals, religion, and 
I society. The essays, or lectures, are in the main well adapted 10 
the special object in view, that of making evolutionary doctrines 
better known to popular audiences and jj^nCral readers; for the 
writers seem to have taken pains to make their subject plain, and 
'to have had good success in doing so. Each lecture, as originally 
'delivered, was followed by a discussion, in which views opposed to 
I those of the lecturer, and even to the evolution theory j;cncrally, 
'were somtlimcs expressed, and which seem lohave been of consider- 
able interest ; but the report of them in this volume is rather too 
[brief to give an adequate Idea of ihem. 

The views expressed In the various lectures arc. of course, in the 
(main those of Darwin and Spencer: but we notice, nevertheless, 
a decided disagreement with those thinkers on certain points. 
Thus I'rofessor Raymond regards the theory of natural selection as 
inadequate to nccounl for the derivation of species, and intimates 
that " Darwin's formula left out more important factors Ihan any 
of those it contained ; " and Professor Cope expressed a similar 
'opinion. Again, Mr. Chadwick, speaking of Spencer's proposed 
reconciliation of science and religion, says that he "cannot con- 
ccire a more senseless and ridiculous reconciliation than this:" 
land he elsewhere speaks of it as "the disreputable compromise 
> between science and religion." We notice, as the most prominent 
fact in the series of discussions, that when the subject of religion 
was introduced, a great divergence of opinion was immediately 
manifest; one, at least, of the speakers expressing the cstrirnest 
malerialistic views, while the views of others were siroiigly spiril- 
valLstic, and of others still pantheistic. Indeed, it looks very much 
as if the evolution school was likely to divide, as the Hegelian 
.school did after Its founder's dcaOi. into three distinct branches. 
J — one theislic. another p,-inthcistic, and ihc third atheistic. How- 
fever, we have no desire to set up as propfaets; and so we close by 
recommending this collection of essays to those who wish for a 
simple but accurate exposition of the evolutionary philosophy. 

An Appeal to Pharaoh. The Negro Problem and its Hadical 
Solution. New York, Fords, Howard. & Hulbert. 16"*. %i. 

Thk anonymous author of this work is very much troubled 
about the negro problem, and he here devotes two hundred |)agcs 
'to .1 proposed solution of it. He dwells at great length on the fact 
that the black and the while races in this country show no sign of 
'intermingling even socially, and paints in extraordinary colors the 
I antipathy that exists between them. He maintains that In the 
.Southern States the two races are farther apart in feeling, and less 
disposed to social' intercourse with each other, than Ihey were when 
'slavery prevailed ; and he fears that this estrangement will increase 
with the progress of time. In the North, too, he asserts that the 
separation of the two races is scarcely less marked ; and for this 
race antipathy there is, in his opinion, no cure. Moreover, he pre- 
dicts that all sorts of evils will result from this antipathy in the 
future; that race conflicts of one kind or another will contintially 



arise; and that there wilt never be harmony I»etween the North 
and South till the negro is got rid of. And so he proposes to scnd- 
thc whole body of seven million blacks hack to Africa, whether 
they will or no. A colony is to be planted on the Kongo or some- 
where else, and the negroes arc to be transported thither, the 
Untied States paying for their pass.ige, and also furnishing them a 
little money with which to begin their new life. The author fears 
that his scheme wilt be pronounced impracticable, and devotes a 
great deal of space to showing how it could be put into cxeculiou. 
To our mind, however, the scheme is not so much impraclfcable as- 
inhuman ; though its inhumanity Is perhaps exceeded by its silli- 
ness. II the negroes should choose to emigrate, there is no objec- 
tion to their doing so ; but this proposal to compel them to go i» 
one to which the American people will not listen. The nrgro is 
here to stay, and men like the author of this book must make up 
their minds to trcit him with jiisliic ami fairness; and when they 
do so, all danger of trouble between the two races will tlisappear. 

The Psyeh&li^ ef Attention. By Th. Ribot, Chicago, Opeiv 
Court Publ. Co. 12". 75 cents. 

Tilts work is an authorized translation from the French, ant) 
originally appeared in the pages of the Open Court. It might bet- 
ter have been eniiilcd the "physiology " of attention, for it (reals 
almost entirely of the motions and other physical phenomena that 
accompany attention, antl has verj- little to say about attention it- 
self. The author defines attention as ".in intellectual st.ite, ex- 
clusive or predominant, with spontaneous or attilicial adaptation of 
llie individual ;" yet when he comes to lre.it the subject he neg- 
lects the intellectual state entirely, and confines himself to its physi- 
cal and emotional accompaniments. The thesis that he attempts 
to prove is that every species of attention is invariably accompanied 
by certain motor changes in the bodily frame, and that these are 
so essential to attention that they may almost be said to constitute 
it. In other words, after defining attention as an intellectual stale, 
M. Rihot treats it as W it was a bodily slate. Moreover, he fails to- 
show that attention is always accompanied by motions or motor 
phenomena. Of course, in the case ol sense-perception tlie motor 
element in attention ^s apparent ; but in the case of abstract thought 
it is not at all apparent to the ordinary consciousness, and M. RIbol 
does not make it any more .so. Nevertheless there is much in his 
book thai will be interesting, especially to students of psycho- 
physics. The work is divided intothrce parts, treating successively 
of spontaneous, voluntary, and morbid attention; and under all 
these heads are presented facts and ideas that will serve lowaids a 
more perfect theorj- of attention hereafter. 



AMONG THE PUBLISHERS. 

The supplement to Harper's \'Veekly til Jan. 18 contains ait- 
interesting article on recent discoveries in the Kongo basin, detail- 
ing " the geographical surprises and new-found peoples of the past 
five years." The article is from the pen of C. C. .\danjs. and iS- 
illustrated by a large map and several other engravings, 

— The picturesque forest pivilion at the Paris Exposition is 
illustrated and described in Garden and Forest for Jan. 1 5, where 
we find, as well, an account of the delightful voyage down the 
Rhone, so seldom made by tourists, and a picture of a [)ositivcly 
unique orchid, Phal<mopsis F. L. Ames. 

— The closing volume of C. A. FyfTe's " History of Modern Eu- 
rope " is now in the hands of Cassell & Co. The volume embraces 
the period from 184S to 1S78. and throws, we understand, consid- 
erable light on the complex problems in European i>otitic5 which 
led to the Franco- Prussian war. 

— More than twelve thousand letters and manuscripts of John- 
Ericsson, the great ertgincer, havel)cen put in the hands of Col.W. C. 
Church, to use in the preparation of his biography. The first of 
two articles on Ericsson, by Col. Church, will appear In the Febru- 
ary Scribaer's. with some illustrations from tare sources, among 
them the reproduction of an engraving made by Ericsson at the 
age of eighteen, G. Frederick Wright, president of Oberlln Col- 
lege, will have a short article on the curious and very ancient image 
thrown up not long ago by an artesian well at Nampa, Idaho. 
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ff" — ^.Robert Clarke & Co. announce Ihe following important publi- 
■cations : 'J' Fort Ancient," an'account of the great prehistoric earth- 
work of Warren Countjr, O., by Warren K. Moorhcad of the 
Smithsonian Institution; "A Histor)* of the Girtys." the curious 
record of certain "renegades" of the American revolution, by 
Willshire Uuttcrfteld ; and " Monographs of the Kentucky Geologi- 
cal Survey," by John R. I'rooter, director. 

— William Hodge 5: Co,. Glasgow, will shortly publish by sub- 
«cription a book entitled " Trial by Coml»at." by George Neilson, 
The author traces ihe history of the judicial duel In both Kngland 
and Scotland, and he claims that, by this comparative treatment, 
he is enabled to throw light on many hitherto unexplained features 
in the law and practice of both countries. In particular, he deals 
with the duel on the borders under the march laws, and with the 
famous combat of the clans on the Inch of Perth, in 1396. 

— Krancis Gabon, K.R.S., contributes an article entitled " Why 
■do we measure Mankind ? " to the February number of Lippincott's 
Magasine. Mr. Gallon shows the importance of being measured, 
weighed, and otherwise tested, according to the modern melho<l, 
by a competent examiner, and especially the importance of apply- 
ing this system of measurements to young people, in order to de- 
termine their capacity and titncss for special pursuits. Another 
timely article, " The Salon Idea in New York," is contributed by 
C H. Crandall. The author thoroughly believes in the iahm idea, 
and holds that the talon ought to, and perhaps will, brcome a 
great power in our social and political life. The former power and 
infiuencc of the French salons are touched upon, and pictures are 
given of many charming literary drawing-rooms in New York 
City. 

— Messrs. Ginn & Co, announce for publication " Plant Organi- 
zation," by R. Hal5ic<l Ward. M.U., professor of botany in the 
Rensselaer Polytechnic Institute, Troy, N.Y. This book is a guide 
to the study of plants. It consists of a synoptical review of the 
general structure and morphology of plants, clearly drawn out ac- 
cording to biological principles, fully illustrated, and accompanied 
by a set of blanks for writing-exercises by pupils. It also provides 
<or some easy micro&cupical work, if desired. .Though requiring a 
very thorough study and exact understanding of the plants which 
may l>e selected for study, the work is 50 systematiied and simpli- 
fied as to be adapted to the use of tieginners, in connection with 



personal instruction or with any text-book of botany howererdk* 
mentary. and either with or without the employment of tecbciat 
botanical terms. The work, which is designed for private stadoit) 
or for classes in academies, seminaries, high schools. etc„ is bmt 
issued in a second and revised edition, after having proved fl 
value. 

— From Providence. R.I., comes a new monthly, the Board if 
Trade Journal, which will publish from month lo month the rw- 

ord of the meetings of the Board of Trade, its reports, bosiMsi 
statistics of various kinds, and other matter pertaining' iii the bin^ 
ness interests of Providence and vicinity. The numbcrB (lut hxn 
already appeared are well gotten up, and full of interesting matter. 

— Messrs. Cassell & Co. announce that they have secured tie 
publication of the memorial volume lo the late Henry W. Grad;. 
The Book, which will be ready for publication within a few wnM, 
has been compile<l by his co*workerson the Atlanta "Cr>nstttution,'' 
and edited by Joel Chandler Harris. It will contain a complete 
life of Mr. Grady, and such of his writings and speeches as bed 
represent his gift.*; as writer and orator. 

— With the growth of interest in this country in all out*door 
sports it is natural to expect an improvement in the supply of arti- 
cles inicndetl to make the enjoymtnt of such relaxation the greater. 
One evidence of this development of a new phase of American life 
is shown in a catalogue of sportsmen's supplies we have received 
this week from Henry C. Squires. 178 Broadway. New York. This 
catalogue is intended for those who. having given Utile or mi 
thought to out-door sports, desire information, ft is supposed thai 
such persons desire to know not merely the prices of ajticles. but. 
to some extent, what ihe>' want and why they want it. The ca:*- 
logue aims to give such infurmatiun as wdl aid those seeking rire> 
arms, tisKing-tacklc, or camping goods in securing what is best 
suited 10 their needs. Not only dors this catalogue give the pnccs 
and describe the goods, but Mr. Squires has introduced a large 
number of the vcr)- best illustrations, picturing scenes incident to 
out-door sports, and tending to render this catalogue unique to ili 
typographical attractiveness. But this is not all, for these pictures 
~ for they arc real pictures, and not the crude cuts so often 
figuring printed pages— arc likely to arouse an interest for 
life they depict in those who have known little of it, and to rekii 
the desires of those who may have put sports aside. 
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— A. L. Burl has issued .1 volume on " Fugitive Facts," edited 
'by Robert Thome. It comprises short articles, alphabetically ar- 
^TangrcJ, 011 topics constantly arising in conversation ami general 

reading, on which it is hard to Find accurate and defiTiile informa- 
ition. The queries in (he correspondence deparimenis of periodi- 
JcaLi and newspapers have suggested many of the subjects treated. 
['The editor has added an appendix, devoted to short sclcclions of 

constantly used medical terms and short diciionaiies of mythology 

and music. 

— G.P.Putnam's Sons will publish shortly a new volume, in 
The Story of the Nations Series, emitted " The Story of the liar- 

.bary Corsairs," by Stanley Lane ['oole, with the collaburation of 
Lieut. J. D. jcrrold Kclley of the United States Navy; and two 
new books in The Questions of the Day. on "Railway Secrecy." 

iby John M. Uonham, and "American Farms." by J. R. Elliot. 

— The December number of the Riverside Literature Scries 
^(published quarterly during the schonl year 1889-90 at 15 cents a 
'number, by Houghton. Mifflin. & Co., Boston) contains" Waste Not, 
l^ant Not. and The Barring Out." from Maria Edgeworth's " Parent's 
lAssistanl." The great popularity which tlie " Parent's Assistant " 
I has had. ever since its publication in 1822, has induced the publish- 
'ers lo include some of the slories from this book in the Riverside 
bLiterature Series. The stories selected are interesting and simple': 
[the Lessons which they inculcate are the advantage of frugality and 
•the disadvantage of a blind party spirit. The same publishers an- 
nounce that they have in press lot' early publication a book by John 
Fiske on civil government. This book treats in a simple way of 

i'lhe government of towns, cities, states, and the nation, and will be 
Fa most valuable book for schools and families. 

— Andrew D. White will resume his " New Chapters in the War- 
£are 0! Science" in the February Popular SdfHce MoHlhly. The 
forthcoming chapter will be on " Comparative Mythology." It deals 
with the myths invented to explain strangely shaped or distributed 
rocks, taking the story of Lot's wife, which has gone through 
many curious variations, as a special example. "The Localisation 

'of Industries" is the subject of an article by J. J. Meazics, to ap- 
pear in the February number, which will throw light on the most 
important problem before Congress this winter. It tells what les- 
sons science draws from the course of industrial evolution in regard 
to encouraging the establishment ol industries in a country. A 
searching examination oi Henry George's taxation doctrine, by 
Horace While, will appear uniler the title. " Agriculture and the 
Single Tax." Mr. White maintains that the Interdependence of all 
industries disposes of the claim that agriculture has enough ad- 
vantage over other occupations to warrant laying the burden of all 
uxation upon it, and he asks whether the scheme of " economic 
rent " would include paying a liounty to farmers whose profits are 
a minus quantity. A s«.cond instalment of " Letters on the Land 
Question," from Huxley, Spencer, and others, including an espe- 
cially able review of the question by Auberon Herbert, wilt be 
printed. 

— Fords, Howard, & Hulbcrl have published a small volume by 
1 Martin W. Cooke on " The Human Mystery in Hamlet." the ob- 
ject of which is to present a new view of the character of Hamlet 
himself. The theories of Hamlet's character that critics have here- 
tofore advanced are many and various, but Mr. Cooke'n theory is 
quite different Irom them all. He holds that the dramatist's object 

I in exhibiting the career of Hamlet was to portray " the conflict l>e- 
tween his will and his passions. . . . the strife between the higher 
forces of the being and the lower." Or. as he elsewhere expresses 
ii, " ihe theme of Ilamlet is the interior life of humanity in this 
world, striving to harmonize its actions with a supcmalurally im- 
posed taw of rccliludc which it recognizes but ever fails to fultil." 
Now, we confess that this theory is less satisfactory to us than any 
of its predecessors, for wc cannot see the least indication of a 
moral conflict in Hamlet's action or conversation — indeed, we 
should say that the moral element was conspicuously absent ; nor 
can we see the propriety of calling the command of a ghost " a 
supernatu rally imposed law of rectitude." Students of Shak- 
speare will take an interest in reading Mr. Cooke's work, but we 
doubt if they will agree with its conclusions. 



LETTERS TO THE EDITOR. 

' ^C»rrtt^»n'ifmti art rf^ttfttt<i lo (^ ai hriff »t feuibh. Tkt tun'ttr't mam* it 
tm atleaMS rt^uirtd *i ^r^/ 1/ etd /ttHh, 

TkxtdiUr wU tt giad ta ^atliih amy jiteriit crmivii»ml mItJk tktfAarnetfr^ 
Ihr j»mr»ml. 

Physical Fields. 

Professor Dolbear's interesting article on " Physical Fields," 
thai appeared in your issue of Dec. 27. was called to my notice, 
and 1 have read it with considerable .wention. It seems 10 me 
that he is entirely wrong in some of his premises, and that his 
conclusions arc therefore, some of them, untenable. With your 
permission, I will point out where I differ with him. 

His use of the term "stress" is certainly not correct. He says. 
under the head of *■ The Electric Field," " The phenomena are 
explained as due lo the stress into which the neighboring ether is 
thrown by the clccirificd body. . . . Experiment shows that this 
kind of a stress travels outwards with the velocity of i86,cxx? miles 
a second, or the same as that of light." 

It does not seem to me to be proper to say that a stress travels : 
it rather exists. In this particular case he is referring to the phe- 
nomenon of electrilication. which is a static effect or condition. As 
I understand Maxwell, and Hert^ and Thompson and Lodge, they 
do not any of them believe that el-rclrificalion involves motion in 
any way whatever. It is a condition which is dual in its character. 
The negative exists because of Ihe existence of the posiljve, not be- 
cause of propagation from one lo another. They also l>clicve that 
one cannot exist without the other : the very existence of one. 
therefore, involves the existence of ihe other. The element of time. 
and therefore of rate of propagation, must be eliminated entirely. 

What he docs mean is. th.it an impulse due to the yielding lo 
this stress is propagated, etc. 

Again he say^. " If this assumed electrified mass of matter were 
the only maiter in the universe, any electric change in the mass 
would ultimately re-act upon the whole of space, and be uniform 
in every direction." This statement involves a contradiction of 
terms, lor how can we have a condition of stress Ihal is uniform 
throughout .ill space? It is certainly true that under sialic con- 
ditions, or under conditions of stress generally, where there are 
two bodies or more concerned, the field is distorted by their mutual 
re-action (that constitutes the stress): but I maintain that where 
there is but a single body in space, there can be no such thing as 
stress in that space outside of the body itself. If the body in ques- 
lion be but a mathematical point, there can be no stress at all. 
There can be na tension on a cord that Ls perfectly free to move. 

The same criticism is made upon his remarks under the head of 
"The Magnetic Field." In the case of the magnet the justice of 
my criticism will be. perhaps, more apparent. Were it possible to 
conceive of a magnetic particle with but a single pole, could we 
imagine that pole surrounded by a magnetic field.' Our concep- 
tion of Ihe ultimate particle of magnetic matter endows it with two 
parts, which redact upun each other. If there were but a single 
particle of magnetic mailer in space, the "lines of force" would 
form closed curves within that particle, passing from pole to pole : 
the)- could not. without violating all the laws of stress, radiate of! 
into space, as he says they would. 

Under the third head, "The Thermal Field." wc come lo a 
very different class of phenomena. Here, as in the case of light, 
we have vibration : we have distinctively a condition of motion of 
the ethereal meiUum. We have passed Irom a state of rest, — a 
static condition, — a state of potential, to one of movement, — a 
kinetic condition. 

He says. " \ hot body has a field, as well as an electrified or a 
mngnetixed body : " so it has. but his fundamental and fatal error 
is in not being able lo discrimin.ite between Ihr two kinds of field. 
The magnetic, the electric, and we may add the field of the force 
of gravity, are purely static, purely potential, whereas the luminous 
and tliermal fields are kinetic. In the former there can be no 
propagation, as the dement of motion isentirely wanting. Add to 
these fields of stress the element of motion, and they at once be- 
come kinetic, and will then obey the laws of kinetic helds. 

A potential field without molion will exist forever : a kinetic field 
requkes the continual addition of energy for its maintenance. 
Move a magnet, or the earth relatively 10 any other magnet or 
body, and kinetic fields are produced. Move an electrified body, 
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or cauM Its field lo change in any possible way, and wc have again 
a kinetic field. 

a. howcwcr. there be but a single body in space surrounded by 
-a poiciitiat fifld, the movement of that body, while the movement 
in itseK will constiiutc kinetic energy, still would not convert the 
poiential energy into kinetic. 

He says, " So. if (here were but a single hot body in the universe, 
il would impart Its energy lo the ether and approach infinitely ne-ir 
absolute «ero ; while an electrified body or a magnet would be per- 
fectly insulated, and, so far as is known, would lose none of its 
properties, however long It was thus kept. There is no static cun- 
-dition in heat phenomena : exchange is constant. These facts in- 
<](Cale that light or radiant energy is no more an electro-magnetic 
.phenomfnon than m.ignclisn-i is a thermal phenaincnon. but that it 
is one of a distinct order." 

The only diHerence is that in one case there is stress alone, and 
in the other there is motion, a yielding of that stress. Take away 
motion from one. or add motion to the other, and the phenomena 
are identical in kind. 

It Is the difference between a reservoir full of water on a hill. 
and that same water in the act of (ailing from its elevation. It re- 
-quires an expenditure o( energy to fill the reservoir. — to produce 
the stress or static or poiential condition. — hut involves no ex- 
f>endilure of energy to maintain that condition. We have in the 
elevatiil reservoir of water the analogue of magnetism, electrifica- 
tion, gravity. Let this water fall Irom its position, and we have 
something that corresponds lo light, — the galvanic current, heat. 
<lc. Il requires the exi)enditure of energy to get these forms of 
energy, ami it reijuires the expenditure of energy to maintain them. 

We must regard electricity as motion : electrification, one kind of 
stress which is capable of producing electrical vibrations ; mag- 
netism may be another. We may compare magnetism, clcciriti- 
-cation, and gravitation to different tensions of a given string on a 
violin; and electricity, light, heat, etc., as the tones produced 
•by that string when struck under these varying tensions. • 

Nr.i.soN* W. Perrv. 

■Cladnnaii. 0., Jh. 15. 



The Orthography of "Alleghany." 

This n.ime appears in several forms, all ol which are In common 
use; and it goes without say iiij^', that in each particular locality 
there is a disposition to insist on the local orthography of the word. 
Thus, in the city and the county in western I'ennsylvaina. " Alle- 
gheny " is the form officially recognized. In the county of New 
York, " Allegany" is the adopted form. The range of mountains, 
bowcver. almost always appears under the form " Alleghany." I 
Itnow of but one exception lo this custoib ; namely, that used by 
(he Engineer Detpartmcnt of the Pennsylvania Railroad : there the 
range appears as " Allegheny." 

In looking up the history of this word. I found nothing aulhorita- 
'tive bearing upon the subject in the literature of the State Geologi- 
cal Sun'ey ; hut a search among ihe earlier maps of the State 
throws light on the subject, a number of which were placed at my 
■disposal through the courtesy of Mr. McAlistcr of Philadelphia. 

On Adium and Walter's map. 1790, the name appears in one 
form only. "Allegany." On l{.e.iding McDowell's map, 1793, it 
appears as " Allegheny " mountains and '• Allegany " River. On 
Morris's map, drawn by Barnes. 184^, "Allegheny" is (he form 
used for both river and range. 

The first and only early map on which 1 could find the more 
common form, "Alleghany," is in Mitchell's "Atlas." edition of 1S53. 
These maps were drawn by Mr. Young, and it is more than likely 
that the same form appeared on previous editions of this atlas. It 
IS only a matter of justice to say here that Mr. Young was the real 
author of Mitchell's " Geography " and " Atlas." 

Thus it seems ihal the earliest authoiiied form of the word is 
•• Allegany." When, however. " Allegheny " was adopted, it was 
evidently the intention to preserve the long sound of a by the 
French «,- but. in order to avoid softening the preceding guttural 
■consonant, A was interpolated, thereby converting " Allegany " into 
" Allegheny." Subseqtiently. when the a was again restored, the 
A was needlessly left in the wont. — needlessly because there 



would be no probability of a guttural becoming softened before a. 

It is evident, therefore, that while the change to " Allegheny " may 
be considered of questionable propriety, the now recent form " Alle- 
ghany " is an unauthorized monstrosity. 

Jacques '^. Redwai 

PiiiUdelphiB, ]»n. 18. 

Mocking-Birds' Phrases. 

WfiiLK idling at Colonial Beach last spring, the varied phi 
of the mocking-bird attracted tny attention. One phrase, " pen 
and Ink. pen and ink. pen and ink" was startlingly articulate, and 
often repeated. So I took my pencil and noied what I heard. 
Changes of rhythm and changes of vowel brought out with won- 
derful clearness all the following phrases, apparently from only two^ 
birds. The phrases were interspersed with an occasional trill, 
whistle, and a mew. 

Hurry up ! hurry up ! hurry up ! 

Chip chip chip chip chip ! 

Teelle leelle teetle tcetle ! 

Birdie birdie birdie birdie ! 

Pen and ink pen and ink pen and Ink! 

Twitter twitter twitter ! 

Take care' take care take care' ! 

Whit whit whit whit ! 

Tit it it it it it It ! 

Pee'wit pee'wit pee'wit ! 

Chivy chivv chivy ! 

Look away' look away' look away' ! 

Give' it up give' it up ! 

Wit wit wit wit wit wit wit ! 

Johny Johny Johny t 

Hear hear hear hear hear I 

Ladle ladle ladle! 

Go there go there' go there' ! 

Not yet not yet not yet I 

Wail a wee wait a wee ! 

Git out git out gii out ! 

Hooray hooray I 

Don't go away don't go away I 

Chinup chirrup chirrup ! 

Say away say away ! 

That is just' il that is just' it ! 

Look out look out [ 

Too too too too ! 

Tut tut tut tut ! 

Look here' look here ! 

That'll do that'll do ! 

Wheat wheat wheal 1 

Chickee' chickee chickee' ! 

Will you sing' will you sing' will you sing* ? 

Tcaile teazle teazle ! 

Chew chew chew ! 

Took took took took ! 

Tweet tweet iweel ! 

Tik Ilk tik lik ! 

Cheep cheep cheep ! 

Pick it Dp pick it up ! , 

Deaiity beauty beauty! 

There were many more, for which I could not on the instant find 
representative words. I have not attempted lo record any frot 
memory. The above were noted just as they were heard. 

A. Melville BblC 

WaihinsEOB. U.C, JocLiary, 1890. 



Mnsical Flames. 

The well-known eapcriment of making sounds by holding a 
tube over a jet of burning gas (usually hydrogen) is often omitted 
in chemistry classes because no suitable tuhmg is at hand. A fact 
not noted in any texi-book I have seen, and unknown to all teachers 
that 1 have consultc<l, has been brought to tight in my classes; 
viz., a bottle will serve in place of a tube. A "philosopher's 
candle" properly burning will yield a fine sound if capped by a 
wide-mouthed bottle, as a quinine bottle or large test-tube. Of 
course, this is according lo the principles of acoustics, but il seems 
strange that no lext-hook gives it. I should like to know if this 
lact is known to any one else. T. BERRV SMITH. 

Fayette. Mo., Jjui. 14. 
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INDUSTRIAL NOTES. 
The Hulifi Diary Calendar. 



This unique me mo rand urn calendar, manufactured by John S. 
fiulin, slalioner, (his city, combines a diaty and n calenftlHr rii one. 
Il consists o( a Imok of daily leaves, which are made of thin writ- 
4ng; p-tper, so ihai ink may be used. The upper part of each leaf. 
and the whole of the underlying P^ge. Is left blank, thus furnishing 
three limcs the writing space of the ordinary memorandum calen- 
<lar; and ort the lower part is the day of the week, the month, and 
Also the dale, in plain letters and large figures, as may be seen In 
Ihe AccomparyinB cui. The diary calendar is intended to obviate 
(he defects of ihc ordinary calendar pad. by which (as each page's 
notes arc daily tutn off and thrown aw.iy). if one wants to rewH a 
circumstance or eng.ngement. lonk up an address, or verify a dale, 
he has no means of doing so. Hy the use of this book, however, 
which (as each daily sheet is turned behind ihc others) preserves 
these numerous memoranda, records of events are kept which 
would otherwise have been thrown away, and which may prove of 
ralue some day. A memor.indum twok for the whole year is thus 
supplieil in which ihe expired dates are preserved through the year, 
or as long as may be desired. Rach date shows the number of 
<)aya in each month, and <for the convenience of busintrss-inen m 



5gurtng interest) the day of the year, thus rendering it easy to cal- 
culate the number of days from one date to any other of the cur- 




rent or approaching year. On ihe covers ar« calendars for (he 
present ami coming years, together with a perpetual calendar. 




Some 
Children { 
Growing 
-* Too Fast 

become listlest, fretful, without ener* 
gy. thin and woak. But you can for* 
tify them and build them up, by the 
use of 

SCOTT'S 

EMULSION 

OF PURE COD LIVER OIL AND 

HVPOPHOSPHITES 
Ol* IJmc and Muda. 

They wi'll takt? it readily, for it is at- } 
most as palatable as miit;. And it 
should be rcmcmbsrcd that AS 1 rRe> 
VR.\Ti\E on It itKOFcnc^.iis (tnciH.ns. 
IN BOTH TH£ OLO A.*f3 YOUNO, IT li 



RUPTURE 

cuKd m itiiw'atcd unic. 

NO DEUkV FROM WORK. NO OPKRATION. 

Call ottciu] itaaip lor KiKutu ftiid letervncc of <h<we 
ctMcd. We have nn hand orn yn^ ilyla of iiuun. frum 
%t am ud >uftKn«'>(W't i( *tl L1d<U. (.'Hen filled b)r 
■uulixcxpreu toanv Mito4 iti« United Suici. 

a A. M. ttUKMlA*1. M.U.. 
laS Clwtwn Plate. Sew V<>Ht. 



Prof. A. MELVILIE BELL'S WORKS 

— O.V— 

Elocution — Visible Speech — 
Principles of Speech — Fatilts 
of Speech — Phonetics —Line 
Writing — World- English, 
etc.. 

•SUPrUED BY 

N. D. C. HODGES. 

47 Laniyette lMac«. N.Y 



K Useful and Bandsome Present. 




WArruit«l i< karat cold and to dva perfoct Mtla- 
ImUod— la prououucM Of buodreda ot plM*»d eus- 
(uotcrato belli* b-sl fouul«la p«a In me markai 
tieeaiue II ii alw&rB randjr. Wrtt«a (rotfly and 
Dervr Beta oat of ordar. S«at by matl prepaid for 
(■.30, ^os, and ^.30 each, according to alee. 

JOHN S. HULIN, 

M'i'ff Stntioncr, Steam Printer, 

and Dealer in UKeTdt Office Specialtie*. and Labor 
Saving Devices for Accountant*. Publiahcr of alt 
of the celcbraletl Picturea of the Rebellion, from 
paintings by Jamca E, Taylor. Agency for tb« 
Kdlaon Hinacograpl). 

St'nl tlam/ifar Uttutrateii catalog*tt. 

No.»00 BROAOWAT, New York. 

TboUutlo DIarr CALKNDiK for ISM, wtlh wire 
frame oomplaut, aont dj mall prepaid torSO ooqis. 

Weddtnc Invitations aad tIhUIdk >'«n)a ea- 
Crare^l v> order.— TD« T«rx belt gaallty of work 
fuaraatevd. 

Tbe L^rge**. llaoilaDniMl, ani Moat C^nnipleia 
AcooDOl-Uoofc Mauutaccorr and frlttUng CstaDlUb- 
maut lor Floe fommerclal Woil 1q New York Clcr. 

J. GRUNOW 

S4I Hlxth Avonnp. Naw Vork 
ttlahltilieil iSsi. 
MAsae or 

Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacteria 
ind Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 




Readers of Science 

C*rrtfpondiHg with or vititing Ailvertisfri 
wll confer a gnat favor by meHthning tAt pafitr. 



A New letbod of Treating Disease. 

HO&PITAU REMEDIKS. 

What are they ? There is a new rfrpartore in 
tlic treatment of di&cafic. It con&i^iU In the 
collection u( t>ie specifics used by noted speciaU 
'n\y uf Europe ami America, and bringing them 
wiihin the reach of aJl Formiitancc, the (teal- 
nicRl pursued by special physicians who treat 
ii)dii;e!>lion, slomaci) and liver troubles only, 
was oblaiiird and prepared. The trcatnieiil of 
oihcT physicians celebrated for curing catarrh 
was procured, and w on nil these incompaiable 
cures now include disease of ihe lungs, kidneys, 
female weakneiu. rhcumaiiim and nervous de* 
biliiy, 

Thit. new me(ht>d of " one remedy for on* 
discaftc" muu appcAl to the common ien»e of 
alt sufTererK. many of whom have es|>t*rienced 
the ill eliects. and thoroughly rcalite the al>- 
»nrdtly of the claimit of Patent Medicine* which 
are gunntoieed to cure every ill out of a single 
iKittTe. and the u%e of which, as !«uli«lic» prove, 
Mas 'mneJ m>fn jtofHiirhf tM<tn akokol. A cir- 
culai describing lhe«e new remedie* \\ tent free 
on receipt o( alamp to pay pMlij^ by Hotpilal 
Remedy Company. Turonlo. Cniiada, sole pro- 
priclorj, 

ENLARGED AND lUPROVED. 

THE WEEK: 

A OaiMxffan JoumaJ t^fPoUlics, Literalvrt, Science 
and Art*. 

Pl'BI.ISHFD EVERY FRIDAY, 

(3.00 par Year. fii.oo for Four Hontbe, 

C. BLACKEFT ROBINSON, Publisher, 

3 Jsrdan 81.. Toroote. 



Afinerai Lands, 



MANOANESE DEPOSITS. -A rich de- 
-post of Manganese i« for sale. Apply to H. 
N.. care ol ^tmce, 47 Lafayclle Place, New 
York. ____^^___ 

GOI.n BEARING QUARTZ VEINS.— 

Any one wishinir to engage in ({-jld mining will 
learn of a new]} discovered vein by applying to 
II N., care of Seitnct. 47 I^fayclte Place, New 
Vork. 



RED SLATE. — A valuable depwit of red 
sUtc for sale. Applv to II. N.. care of Stitnet^ 
47 Lafayette Place, New York. 
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CALENDAR OF SOCIETIES. 

Philosophical Society. Washington. 

Jan. 18. — Edwin WiKits.On ihc Scientific 
Work 'j( ihc Department y( Agricultuie; J. 
P. Iddings, On ihe Relation between the 
Mineral Composition and the Geological Oc- 
currence ol Certain Igneous Kuclcs in the 
Velltiwslonc National Park. 

Department or Mincralog^y, Brooklyn 
Institute, Brooklyn, N.Y. 

Jan. 22. — George F. Kunz. The Minerals 
Exhihitecl n( the Patis Exposilion. 




Exchanges. 

[KrecofchirfC toall. ltof>BUir«ctorychKractcr. 
AMran N. U. C. Hodion, 47 L4l-ky«lic PUu, New 
Yofk.| 

D. F.. Willaid, Carsrar ol the Uutciim, A'blon AcmI- 
«Riy, AltnoD. Wii . will Antircr kit hit i.«tmi>oi^nc« a* 
•OMi M poMiUc. SkkncM and <)«Alb in ibc iamlly, with 
tkimf oilivr maturv. bave utcvcnted hit aAtwning at 
promptly a* he sJiouU liave aone. 

I will civ« [o» BOnd urow heaiU (cr ■ fiae pair of wUd 
callle huftit M l«.>Bt iwo feft kxif. If you hkvc thorlcr 
ot other liorni write n*, tfii al«o how manr arrow head* 
you want lor tliaui- 1 will alui cjtclianM *h«U*, tninersla 
and arrnwi. W. K. l.ercti, 30I EUv.t 4th Si . Davcuputl. 
lowk. 

I wbh la nuichasc Vol. j u( i)ie Amrritati CAemitut 
/«armt/, elincr bonrui 01 uabound. Slate price. Ad- 
drcM, Wm, I., niwlley, Vanderbilt UniTcnity, Naihville, 
Tenn 

A («W duplicate* o( Mmrts mJtj. M. ntmcMUf, .V. 
irawUnm, Citiiij rm/a. Har/a fvmtriraia, Olha Iri' 
mtmi*. O. rtticvlArit, Cklarfttoma /Mnrfra/f, Cyfrtrit 
cd/«f itrfrmtii, C. iynx, L^li* eifanltit, AitMeU 
^tiHiM. CMam.t f/f'KMii, and tome thirty c>ll)ci >p«cic<. 
for cX<:hani{« f-if 'lielli not in our colleciiou, Uii on a[r- 
pticaiion. — Cuiatur Muscuin. i'blytacbiiic Society. Laiu- 
uvllbr, Ky. 

Pbotogmphs and Si«r«o*copic view* of Abotijiine* ol 
any cMinlry, and fine liuiilKap«s etc-.wanted in eHbanj[C 
f.ir niineiali aad fomiU. — L L. llewii, Copcobagen, 
New York. 

DrovMn'ii Alg^mtiner HiitarichK' Hamd-ntlai I Lcip- 
«i<, ilM.) (fit wietilific tumV* — ihonc piibli-h«il 10 the 
tnttr»itti^**i SiitmtifK Stritt pr«lcne<J — Jame* \\. 
Sioltei, Sch<nw:i^y, N.V. 

Ajtrondnicsl worl* and fcportv tninlcd In cx(l>iuix« or 
to bav. Rtpori) i:>r '~>lH<rvatKMi» on the {tianet Neptune 
«Dd ill Mivlliie >pr<i»lU d<^ircd. — n-loiiirx] J. SltcrU 
dan, B.A.. 99^ Adclulu St.. IttuuUyn. N.V. 

i would Iik« to ortcauofid with any penoc having 
TryoN'i ''S<iuttui.L) aitd Syitematii: Coacltology '' to 
dnpoae of. I with aUi. to oBLain State or U.S. Reporla 
OM Cevlocy. ('oniliulnKy. and ArrhnoloKy. I will ck- 
chaage claui(i«l Hii^rimFn* or p>y caah. Alto wanted a 
copy cf M«cl''arlBn'''« " ('F^.^logi«it Travelinc Ka>vd-B«>li 
udC«ok>||»C9l Ruitway Guide." — (>. E. WitUrd.Cuia^ 
tot o( MiMCUV. Albtun Aiademy. Albion. Wu. 

Mom»'« " Btiii«h BiiitcrfliM," Mnrrit'i " Nr*i» and 
Ew t*' Hfiiiih hird»," Brtr"* " R!rd» i>f ttiirope" (alt 
colortd pliite*). atid oth«r nilural hiiicry, in cxLbaniic 
lor Sbakuperiana 1 •il->ia.- txKiki, pacnptileLi, rngravincs, 
or culiin^i. — J. D, IJaraelt. ItOK 135. iitralltwd. C^itaaa. 

I have AHetia-la ufaltta iWcalhert'v). and mnity 
oitaer species a( ihclb injoi llic nuliid kiitlilconung Lake 
and *irini(y, alto (mm Wcilern New York, aarl Imsilt 
from '• " - " , '. .1 Ntrw Vf.rk, whirn I would he 
clad ' rncn* of wi'Hitfit lalue ci Bn> 

kiiiit ■ coiTe»iv>nd wttK pitr»oii» inier- 

eiteti 111 ii.: i>'i.''>. ri.. I, ..tir, or cKcli^ngc ol Indiaji rtttct.— 
I). R. WillarJ, Allhun AcaJemy. All-01.. Wis. 

Will cach.tn8« ■• Prin-.-el' n Rcnw " fcr ttSi, Huiit* 
MDhf '• winIi.« "11 (KMliicy ai d c>i)i«r vi^icniiAc work*, lor 
back numtierk if Ihc Atik." " Amcrkan .Nalunlitl." 
or nther fcieniilic t>eri'jilii.-iils or booki. Write. — J. M. 
Keck. Chordnn, f thin. 

iJhctU and curimilic* (or marina kkclla, cutiotllioa Ot 
minersU addto* W. F. t«rch, No. ]o9 EnM Fmitth St., 
Davenport, lova. 

I want 10 eomtapaiMl asd exchanar wiib a c^ltectnr of 
beetle* In Tnas or Flnrida. — Wm D. Rlchardaon, 
P.U. Ooi **j, Fiederkkibuiy, VitBinu. 

"1 ibflk for ibcbcu Oder 



A.-" 1" 
in l>i[ 
binl> ! 
Sai:ramci-.t<) :ii.. ;• 



Ilia birdi f'-r ih<>ie of 
- •! TJu E, Sk»iii, a4ij 



1 have forty vaticlici nf birdi' tns. tAAc hlcrwn, first 
cl>*i, in »«!«, wilb fiill data, whkh I will exchange for 
bookt, KieotiAi: rournaU. •b«IU, lUitt cnno*. Write m«, 
itnliiig what yi^u hare to fRer. — Dr. W. S. STaoca, 
BcnLaduiie, Fult'jti Cuuniy, lit. 

Lead, tiBC, MUndK, and caJcite. — Lulu Hay. 
Uty Ctwpter jjo, Cantuige. Aio. 




CATAHRH. 
Catarrhal Dearne»»— Bay Pever. 

A naw rioMa riit:ATut:!rT. 

SoHcrm ate not geiirrally nwate that thcM 
(Itseasrsare conta^^oui, or 1 hat ihey ate due lo 
ihc prrscnce of living parasites in ihir lining 
luenibrane of the no«e and eustachian tubes. 
M iL-rnscopic fcscarch, however, has ptovcd ihift 
1(1 be a fact, and ihc result of this diwovery i> 
that El simple remedy has been formulated vrhere- 
hy catarrh, catarrhal deafness and hay fever art 
prrmaDcnily cntcil in from one to three simple 
applications made 11 home by the patient once 
in Iwo weeks. 

N.B. — Thi» Ircatmeni ii not a inufl or an 
ointment ; both hare beer iliscaidetl by lepu- 
t»bte pbyicians at itijunous. A pamphtct ex- 
plaining ihis new IreatmcnE is «enl free on 
receipt of stamp to pay pontage, by A. H. Dix- 
on & Son. 337 and 339 Wml King Sireel. 
Toronto, Canada. — CkriiHan Aitvocale. 



5aflerer« from Catarrhal troubles shoald care- 
fully read the above. 



IVaJiis. 



A nj ftrtm utkimg ■• ^tititm /rr »kl(k At U fmati- 
ttd hf kit i£i*mtifie mtlaiHmtm'i, or t^myfitrtan Utkimg 
Mm0 9Ht tt fi!l a patitio* f/ ikit ckmraUtft ^ '( tkat 
c/a ttAiktr v/ liitiiftyiktmiil. dr^y^ltman.or ttrkitt 
n^l, trmj kavt tkt ' M'liKf' imt<'ttii HmJrr Ihii kttut 
r»A* nr ccan^. t/ kt iitliifiti tkf fuitiiktr «/ tkf mil' 
aUr ^Aitrmfl*r «/ kn affiiiiattitm. A my^*»m ttrkimg 
%-n/»rmmli«m »» any tiifHti/it fmttli^m, Ikt »Jd*ttt »/ 
amy tcitnti^ iHiim. fi'tvkrt'an i'm any tvttymti Ikittrl- 
nmm Jtr a fur^t t.eiUj'iiaitt witk tkr tutturt t/ tk4 
fa/rr, r'l lordially imviftd te d» M. 



GEOLOGICAL REPORTS.— Where would 
I lie likely to Itnd for sale the s "Annttal 
Reports of the Geological Survey of New York," 
publiibetl in 1637-1I41, and aKo ihe 4 vols. 
" GcoluKv of New York," publiOted in 1843, 
and both beine i<tiued by itie Slate. Charles 
Fry, 54 Devonshire Su, Boston, Maa. 

WANTED. — A po*iiion in an Academy. 
Ntjtinal or High School. a<^ teacher of 
the Natural Sciences and Modem LanKuaces. 
I^lin taught in addition if necessary. Address 
G., Box 441, Hanover. N.H. 

STATISTICS OF LEPROSY I^ THE 
UNITED STATES. — Iti view of the 
general impression that leprosy is spreading in 
this country, it it deiirabie, in ihe imeresi of 
the public health, to obtain accurate infotma- 
tton on thi« poin'. The undersigned i» engaged 
in collociittg <iiAliMici nf all ca^es of lep'o-.y in 
the United States, and he would ask members 
of ihr profession to aid in tlli^ work liy sending 
a report of any cave or ca.srs under their observa- 
linn, or coming within their kntiwled(*r. Please 
give location, age. sex. and naliooaliiy of the 
jiaiiviit, and the fortn of the diiiease. -tuber, 
ciilar or anicsthetic : aUoanv facts bearing upon 
ihe question of contA|;ioii and htrreility. Addiirss 
Dr. Prince A. Morrow. 66 We^t 4oih Sireei, 
New York. 

WANTED. — The addresses of makers of 
small Dynamos suitable for a college 
laboratory. Address, T. S., Bon ^\, Gambier. 
Ohio. 



WANTED.— To ctn-respond with cnncholo- 
gists in .America, especially m Cfllifomin. 
with a view to exchange. Many British land, 
fre-di water, anil murine duplicaieK ; some for* 
ei^. AddreAi Mrs. FALLOON, Long Asbion 
Vicarage, Bristol, England. 



A YOUNG SCOTCHMAN desires an ap. 
paintment in Ameiica. Three years tn 
English (iuveininenl Ofhce. Good references. 
Addreu '*Jack" caie J. Lawson ft Coy, 17 
Princes St., Aberdeen, Scotland, 



1WILL ASSIST in photographic or OMica 
laboratory in retain for experience and cant 
venicnce of perfecting oiiginal appliances. Ati 
diess E. C. Owen, caie o( Gib&oa ft Simpson^ 
i>) Adelaide Street East, Toronto, Canada. 

AN ANALYTICAL CHEMIST is open U 
an engagement in mining, metallursy^ 
calico printing, and bleaching, trr as reseatct 
chemist in alkali manufacture. AddresI 
"Alkali," care of Scibxcb. 



LIGHTNIN'C;. — Concise rtescripUons 
The effects of lightning- discharges are il« 
«ii<d. Stale whether ilicobjrct struck was pn> 
Tided wiih a lightning lud, the character ol th| 
rod, and the way in which it was set up. Be> 

fioiiing at the top, describe briefly Ihe efTentii 
late whether there was any smoke or duA 
raised, and whether there wa» any odor. .Ad) 
reports of recent and of e«|>ecially interetliiij 
discharges will i»e |>nbli>>h<-d tn Scieme — Sci 
cncc. 47 Ijifayctic Place, New York. 1 



SCIENCE CLUBBING RATES. 



10?; DISCOUNT. 

We will lUnw the above discoust to any 
kubacribs) to ^timct who will md lu an 
i/nJer lot periodifal* exceeding fin, count' 
ing each at iu full peice. 



Agrkulranl Scfenee 

American Afiricutturist 

American .\icliilc<:t and Building New* 

Itniicrial cdilivn. 

l^latine " •,. 

Regnlar " 

Anicrkiaii Garden..... 

Aiactkan touroalof PhDolonr 

Ancncui Maduaiai ,,., 

Ancricaa Naluraliat , 

Andover Review ,.>■ 

AlLaniic ... 

BaWhitod 

BraJiii reel's , ,•....... .,..,, 

Brain , ,. 

Building (weekly) 

Carpentry and Dwildins,. .••.,■•.......... 

Ccntiuy Magaiine 

Cbautauquan, The .>.......,..,.,, 

Chriniaa Union, The » 

Co«a»opolilan. The 

Critic 

EctcL-lk llaganae 

tdiabarab Review 

Kleclrical Wnrld . . 

KtrnrM:4iin and Electrical Engineer. .... 

Electrical Review 

F.nginccTiiiit and Miiiiitg Joviaal 

Engliib llliulraled Magaiiae 

FiitTst and Stream ... . 

F'<rum. The 

Garden ami Fnmi 

Harper'* Itaiar ......>.•........ 

Harper*! Maaajine , ..-....., 

Harpa'k Weekly 

Harper'* Vnunp Pco(.lc 

llliititnied \A>ttinti NewaiANier.reprint), 

Independent. Ihe. 

Iri^ii Ace (weekly 1. 

[uuoidluj PbtloiuRy lEag.) 



iS 



udge 

l.'An .t.. ...... 

Ijfe 

''' '.^ihw 



I-JPi 
L.tii 

Mb 



lijr. 



MagAiine <.ii \ii^ri, .n Haxttrf .,,■,,,, ,,^\ 

Mc3icat aiiil -!urt:i'..ii '}■ uroaU...... | 

McchniLCHl V KKincer..... I 

Metal Wytket,, 

MicTiMcnpe. Ihe •.,... . .... 

Naiiirr .......,t, , 

Nntth Ancncan Review.. 

Outint;. .•>•..,, .. 

Ovr.'. ■. ,lv 

Vo\ i.inarlerly , ,. 

IV Monthly 

Popiii.i ^■■_it!\^'t iJew*.,...,.... ....,..,, 

fortf^Jio.Tb* 

FiacliliaDef ...... .................... 

PuMk Optnion ,.■ 

I'uKk 

rucklGcrtnan) .,....,. ,,, 

Qaanerly ttevtew (l.oiidoa>. 

Qncrie* 

St.NidtoJaa......... 

Scienlifir AmcTican......... .............. 

Supnlement 

Architect and Ruilders' edition....... 

^ribner't Ma^azioc 

Tea a* Sifting* ........,- ., 

rrainaxl Nium ..•••• 



4 oo 
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LxrwStavicjL A."> ( ^ 
SPRING DRESS FABRICS. 

CORAHS. 

N«n- and Handsome Spring I*riu1- 
In;;!^ of tlie<«« uurivulted rubrics. 

'ANDERSONV' ZEPHYRS. 

.% inaKi>>'<<^'<'<><^ ili>iplay nf this 
well-knonn liibrU- rdebrftted for 
LBdie»>* nnd <.'l»l!dreiiN \%4'nr. 

N*EW YORK. 



BLACK GOODS 

DEPARTMENT. 

Sectiiul Ftoor. 

We are closing out a lot of odds and ends cf 
Black Velvet Greaadine, from $1 to $2 per 
yard, formerly sold from $2.50 lo $6.50 per 
yard. 

Also 8 Tew pieces oF Black Silh Warp Henrietta) 
with Border, at $l.?5: regular price, St. 75. 



JAMES McCREERY &. CO. 

BROADWAY AND ELEVENTH STREET, 

NEW YORK. 



Pnysical Apparatus, 

Electrical Apparatus. 

Chemical Apparatus. 

For Schools and Colleges. 
Write for Esiimairs, 

lAMHS W. (Jl REX & CO., 

934 Cheitaut St.. PhUadclpbia. 



E SH.T ANTHONY ft CO. 

y)t Broadway, N.Y. 
Mi!iii(i.:tiir»r» Bnrl lin[M^rten i>t 

PHOrOQFtAPHIC INSTRUMENTS. 
lAppaiJiuiMxl Sup[»li<) »( «v«ry 
dcKiiplLon, Su!e pTOprieton M 
Ji^e I';!!'!.! D«i«i'tivc, Fjitry Nor- 
el, and Bicycle Camera*, and I h( 

AfliAtcui Oulfit* in stcM mricty. frtrni i^.oo upward. 
SmmI for Ciukvuc Of <»» and namrnc &~H<yn 
Iban ^a yrati «rtat>li''h«d id ihU line of buiincu. 



live (oniviiiticiir. A* wcU at cheaper ipectr 



rtiy complete iii 
n« «pe.:iineiii (oi 
(he tonivnUiciir, At wcU a* cheaper ipecitnen* (r.t itie be- 
gliti)«[ and lh« iludcni. Wc «!»■> mtVr » ipwiilty of 
minera's by wcishi i'x lll<'>^i<|jipc Ana'ytii We have re* 
ccMlly received fun ipvcimnii '■( I'ru^y (^uuii on CNr^'ft- 
oeolla, fmm (iltihc, Arii^^ni ; .Malauhitc ami Aiur tc, 
BwVte, Arit \ l^u*-tmixe. very rare, Arii ; Millerilc, 
Aniwnp. N^.; modified Qiinrti (ryiiaU, AlcKUulcr 
Ce,, N.C ; elc . ett. Cortlplele Calaloaue (r«. 

tiKO. L. ENGLISH k CO .Dtaltn in Mineral*. 
tjti Chesinvi St., I'tiiladalphia, Pt 



THE 

Gi^fatAmfriuk 



CHANCE FOR ALL 



To Cnjojr a Cup of Pcrfecl 
T«n A TRIAL OROKR »[ :"v 

p.uml.ol Fiiw Tun. eillirr < 'olurnr. J«- 

pan, ImMrUtl, uuopo'ttcr, VMinK ff>- 

•oil. XIiimI KtwIHk Brwaltfal or Bum 

San riiop, teatitr mall OD rvMvl of 

tsm. BrpartkalarudrtaWwlMtlclMl 

■^t T.A T'^" " *"* OrralMt Inda.'Mn^M 

,.,(f c/t»r--il t" ««l enters f."*- «iir oel» 

i.raU'd Tt^f. iifTpr* jnJ FUaioir Kjwilf r. Pur fulk partten 

Wmtd'lx^t THS Q3SAT AUXRIC'AK TEA CD. 

r O. r*ti »l>. il uud 31 Vm«7 8*,, S»« Vurt 



t?/r/ a«(/ V?a« Books. 



BacW numb«ti Atlantic Ceilur-y. Harper, 
and Scriliner. 1c c«n'B per cnpy, ot^er cnagA- 
zines equally low. Send for a catntiguc. 

A. S. CLARK, 

Book « Her, 
34 Park Row, New York City. 



B 



ACK NVMBERS and complete teltof Icadmit Mag- 
atiDei. R*Ui IvTB. AM. MAG. EXCHANGE, 

Srhnhirlt. N.V. 






Ppes't- 



MOTO^ 



::> 



Atk 



K^/ 



LS^:^ 



■■■t^ 



VV^ 



'A«R-rtMa- -JOi-TRlPR 
flenMawj^n VPi'fit. 

llustratiVe 

AND ADVERTISINQ 
PURPOSES 



'^MmB 









THE 



Bdl Tflqilioiic 

COMPANY, 

96 MILK ST., BOSTON, MASS. 



ThiH Company niriiH the Letter.<i 
Patent pr.ititod to Alexander <Jra- 
hnm Kfll. iMarc'h 7lli. 1H7<$, Xi>. 
I74.40i>. nnd .Innuary 30, IS77, 
No. 1*6.7*7. 

Tlie Transmls-iion or Speecli by 
all known f.irms of niJX;THK; 
8PKAKINQ TELEPHONES iu- 
fk-liiKeN the rifrht Ni'vurtMl to thi!* 
Company by the nhiive pntent<t, nnd 
rendet-s each individtiat u^eruftcl- 
ephoneN. n'lt fiirni.slied l>y It ur itx 
licensees, responsible for f^neh iin- 
Inwnil nse, and all the eonti«* 
qnenceM th«rcot and liable to Hult 
therefor. 



lO' m-x 



DO YOU INTEND TO BUILD? 

Wo olT«r an hx\tu> ci w^n^lblp Lovr OosK) 
HoumCb, B pTtf'jllr. itil4 luobes. codUIqIiiji, 
handtKiiuc niiialrNlluua, (I'lUr [lUtna, aotl fuli.j 
i]r>trH|ill«n- iif tlibi poj'tilAr drnffro, U)<l fllty-loltr 
Ottion, rnugliiR In rtmt trctm MTO lo fT.VO. Tbtl^ 
Bt>«oliiieii de«i|cu U fur a KOttngc wiiti Mv«a ro<Miiai,i 
and coMIdc 11,100. IccomblnM t)««utr and •: >mfo<it, 
tias two l«rc« ptrcb*«, aud \» • populiu' and pracU> 
ual M«x>rkhig doe'lfu, tatltig beeu bulit •«'r«ru UnMSj 

7<<^ msiKT wliai »tf t • o( n bou»e you laftT InMod tol 
bultd, itwill |>ay yuu totaareiiils bo'k. 

V* will MUd int« Allaa, p<Mlpal<). ou rcc«tpt of 
prlee, %\ -N. D. C. Uodgea, ir L*rar*n« PIam, New 
York. 



A TEMPORARY BINDER 

for Srimct is now reaily, and vrilt be mailed 
postpaid 01 receipt of price. 

Half Morocco • f> cenu. 

fit^^^^^^l Pij, tiindcr i* Droav. durabU and 
elegant, ha* pit tide-title, and allows 
the openins ol the page* perfectly 
flat Any iiiiinbcr c»ii be taken oiil 
c.r replaced vritbr>ut diKurblnx >>■« 
cihen. and the pajisrs arw a.>t mutj* 
laicd fer «ub>cqgenc pennaixnt bind 
ioE. Filed in thLt tilnder, SeUmtt lA 
^Iwiiyt ci>ii*<aiciit for i«(eicDC«. 

N. D. C. HODGES. 

47 Lafayelte Place, New York. 



ESTERBROOK'S 
STEEL PENS. 

OF SVPERIOS AND STAI^DA RD QtTAUTf. 
Leading Nos.: 048, t4. 130, 135, 239, 333 

For Mittf bff ull SInfianert. 

THI [ITIIIItOOK tnCl PEN fiO., 
Vofka- QaadM, K. J. -.26 JaSn ?*I.. Stw Vtirli. 
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Spragne £leotric Railx^ay and Motor Company. 



Lightest Weight Consistent with 
Highest Efficiency. 




Bearings Self Oiling. 



NON-SPARKING IN OPERATION. 



SIMPLE IN CONSTRUCTION. __., 

^^^^^ Commutator Wear Reduced 

Not Liable to get out of Order. ^. ^^5 to a Minimum. 

16 and 18 BROAD STREET, NEW YORK. 



H. WiiiidcTlich & Co., 

868 BROADWAY, 

NBW YORK. 

Invite special attention to Iheir latest 
importations of Modern Etchings, En- 
gravings, Brown's Carbon Photographs 
and Waiercolor Painilngs, also 10 thtir 
Urge collection of Rare English Mezzo- 
tints, Fancy Subjects by Bartolozzi. 
old Line Engravings, and Original 
Works by Rembrandt. Durer. and other 
old inaslerii. 



WALKER PRIZES IN NATURAL HISTORY. 

tht IluAtoti Soviety M Natural HiHury ottit a At»l 

|>rMi o( I'um tAt.> lu ••'>o. 4nd a teviKid prii« cf S^^. fot 

the bett memoir, in E'igTnli. on (iiis "I ln« lolli)uin,:-iil'- 

fict•; I Oil the Adaptive Roe-mbUn';*! <»I r'aniv ii^ 
Iffi-trn. VsiiimI rtf.Vr* J. Or the Vr ^eva InvU tri 
i< ■' " Mcmnm mu*l brha^tie^l *•■ 

i:> th. 1840 fritet MFiII Do; )x 

;i ' tjcntinl (ft a<lniuUe m«ri<. 

„r ""■"" '"""^'j"' WALTER FEWKES, Scctenrr. 
Bo>tOD, Ma»..I><C. iSlh, iSSv 



One Thousand r>ol]ar Prize ! 

TIIK AME»l"'\N sKri N cOerApriH 

<H OSK THOl'MNH l>t_H I " tWAtlWMjr. 

trcaiUe. iir matiuii]. In si I u our Publlu 

Srhoola la tuMinicitDE c'liltilr.iii .i. ;iitr parRHl prla- 
clplwol tnoratUr wlmout loculcntlng rfllrloindix-- 
trlnes. For parilculsrs ftprir w H. B WESTBIIOOK, 



k:» 




^ 




^ GLUE 

^GOLIIM! 

LmJ fry 111 ■■><..! Hnt^Uai 

m>m M fnWwia frfav Cw Cb. 
MH.a Jl ItMUkOnM mA IHua 

R*palr« Kvwythlrt*. 
1 . •ir. .« h.> w.i^hi %•— tt 

> . .■}:■ 'W [.-... .li -t.l 
,... .. .. .1. ■._-. ! -.1. ■,■■-. lit 

RUSSIA CEMENT CO. 

i.l ■ ■ ! - I H-.. \1 

-.1.1 i ■ .. 1 :■ . ■■■ 



WHAT IT BUYS 



Namely^ the money paid in premiums to 



"THE T RAVELERS 

OF HARTFORD, CONN 
By over 100,000 Men every year. 



THE PAYMENT OF 



Over $1,000,000 a Year (Claims on One-Seventh 1 UndBf 
of all Insured), > ACCIDENT 

Over $12,000,000 altogether, ) PoUcieS. 

Over $550,000 a year (in Death Claims and 1 (JfKJ^f 
Endowments), ■- LIFE 

Over $5,500,000 altogether, i Policies, 



ASSETS, $11,528,000. 



SURPLUS, $2,365,000. 



JAMES G. BATTERSON, President. RODNEY DENNIS. Secretary. JOHN E. MORRIS, Assistant Secretary. 



SCIENCE 

I Ell ' rr^-d A> r(n* f.m -'jtHrp •.■( New York. S.V. A» S«r.j»i(t-t'ljwt .Mai it j 



A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 



Euiirrn Ye*b. 
Vot. XV. No. 865. 



NEW YORK. JANtTART 81, 1890. 



SixiiLS Copier, Ten Cbsts 
i3,IH> Per Ybak, ik Advaxck. 



THE KNEES OF THE BALD CYPRESS; A NEW THEORY 

OF THEIR FUNCTIOM. ' 

From time to time, tluriiif; hdU since m; firai visit Ui otir 
WMUlifr.i tier of Sinl<>6 in t9?iJ. T have i>x;iniined, Hke(clu>il. nml 
plifit.">j;nip1iod tlie rools of tlie doc:<l'iou.« cyproa?. Ihf- Tad-odium 



wlmt an coffinet^r wouM pntoounce a iiio^ i^Iaiigerous founJatiuu, 
— Iwiw subiiK-Tgftl siuid, tlip .■^riir.'itKl n>itrH!«. nr the softnlhi- 
viiim of low rivi>r-iiinn;iTu>. Diit. Dotwtlh^antling this seeming 
iuswurily. I liHve iie%i.>r 1'juuiJ u lii-Hltliy c^firnia that hnd fallen 
lx*fore tlw fierce InnTicaiifs tlitil s«*w|> llinw>;h llic Huutliern 
fort-^t-lniMb. It is a [ih^astirp lo follow R'nlraiii in hii onthuai- 



'%^. 



X0IW^(mf^ 



DENUDED ROOTS OF THE BALD CYPRESS, SHOWING KNEES AND UNDERGROUND STRUCTURE. 



<iistichiiHi of Itichaj'd. 1 was aUructwl to the tree beoausL* of the 
siugulur IxMiitty of ita fiirm and foIiaf;e. and \iy the unusual 
boUlnes» witli which it niiaea Its citiut ^;rtty. auiuoth column. 
8omoLiuie8 Over a hundred feet, perpendicularly, above aiwl upiiu 

< CopTilirlit IMO. bv OnrHm aiul Fnrt»l. ltiloG||fa wlioM otiUXtMl- wc azv 
■^t« to rvpmdoc* It, witJi itic llluKntloox. 



iwtir biii-sl (if admiratinn for tJiis tn'i- »* he wril»»s of it to e«»t 
Florida one hundre>d and 8ixte<en yoai-s ago: "This Cyprwo hi in 
tlitf flmt ordLT uf Nurtii Auiurican truea. Itit mBJe5tii' statute in 
surprising. On approaching it wc are sttnick with a kind of awe 
at hcholdinK thti- »uti>line«) of it« mink. littinR its cutnbrouit top 
toirard the skies and casting a wide shade on tlie ground as a 
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dark intvn'euioi; otond, which fioaj tiuw to time cxcladi'^ ttic 
rays ur tl»* suu. Tlie dfltcncv of its color and the lextuiv erf its 
Ivavos exrpi.>il t>verythiiig in vpgi>taiion. , Prodigioiia 

biittrf>«eN bi-anrh from the trunk oii eTet>- ^ide, «w*h iif which 
teriuioatpB uudCTffTound in a very IwRe. srroDfi* gerpeniine nwt, 
whioh strikes off aud lirnuvlies tvtry way just iindtT the (iurfaoe 
Ol tin* oftnh. and ftoni tliese rot** giTiw wioly cmios. cnllwl 
Cj-prwe kuttfu. r«(ur. live and lix ff^et hi»;h, and ri-oni six to eigh- 
teen inches uDd twu (eet in diamuter ut thi? base." Eitiut 
(Botrtny nl' Soillh Cai-oliiin and ficurgiii. 1824. y. tt4:J) says. 
•'Tliis cypress resisls the vitilonce of our autumnsil galw lietter 
than uiiy other of our foresl-treen." By my Iriend. Dr. J. S. 
Newbeiry. whtwe e.\tended geological la^AJrs have led him w 
exatuiiic nuuiy widely seijuratcd fy|Jii.*iS-lx-«ring regions in the 
Mitnii^ippi valley and elsewhere, I ani asstired that he remenihere 
no intiCance of the overtJirow hy the wind of n living 7*. UMichwu. 
The siiriiri^ing and characteristic temerity of the tree ia accntn- 
ptuiied by uuutlier strikiuj; (M-culiaiily : il almost invariably, in 
eofiiiuilij, throws u]iwaitl rrmii (he upjier siirfnee of iU root's coii- 
spiciimi!) prnluWrnnnes tliat ure known aa '■ i-yprt^s*' knees." 
Professor VVilson, who has made a t-arefnl and valuable study of 
the itpecita iu the foresttt of «jutliern Florida, and also by culti- 
vation, wrile-i. rei^rdirig iIk- foniiution of these prottdjerauece, 
" The sniall roots, which are six or eight inches below the sur- 
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foce. gKm upward, . . . and. upon reaching the surface, 
turn and go ilown into the f»oiI;" . . . "at eacli point 
where the root conies to the surface, liegins later the deA-elo^mieut, 
00 its upper aide, of the «i-folled 'kuees.' " lu the organ of 
the Pennsylvania Forest Asswcialion Fortbt Lcatxs (Dt^eeuiher, 
18811). it* an excellent article by Prt>(essor Wilson on the 7*. rfis- 
tfcAum, and a remarkably fine engraving of a tree with enonuuua 
knees. 

ThoM seemingly abnomial groM'tlts have attracted much atteu- 
tim, and for inore than half u L'eiitiiry have furnished an enigma 
to the solution of which scientitir travellers have addreasetl them- 
selves. Micbaux made a careful study of the cypreases. and in 
hia "Sylva," published in l»lli, says, ■■Tlie roots are charged 
with proluberuiicea eighteen to twenty-f'jur incht* high. [I have 
ridden aiiion)> tliem in ecniral Florida in u>ui]<orarilj <lr>* upland 
UuiDB, where they arose to my breast as I sat upon the saddle, 
and were iwt le.ta than seven feel in height above the root.] 
These protuberance:* ore always hollow, and t^mootli on the iiur- 
face, and art^ c«ivered wiili a reddish bjirk. like tlie roots, which 
they resemble in soflnesH of wood. They exhibit no sign of vt^- 
etation, and I have never succeeded in obtaining slioots hy 
wounding tlic »urfnce and covering it. with earth. Tliey are 
peculiar Ui the eypre*. and l*gin t*i appear when it is twenty to 
twenty-Hve feet high." Michaux adda. wiOi the frankness nat- 
ural to a acieuliUc mind, "No cause can U- nts^igned for th^ir 
existence." II(X)|ies says, in his "' Bi'uk of Kvi-rgreeua *' (188S), 
' * N^o apparent function for which the knee«; are adnpte*! ha^ been 
ascertained." And Veitch. wh'> seems to Iiave studied tlie pro- 
tuberances it) England, gives in hi-' -' Manual" llS^I. p. 31C) a 



pictiire of a tree growing at llesworth. aurmunded by xortis of 
knees, and says, ''Tliey are peculiar to lhi« cypress, and n» 
cause lias heen iissigneil for their existence." Tlint tlie t)uee(tiou 
continued in thitt nnilliiniinnted condition until recently, was 
shown in 1882. when I hail the privilege of vi«iiinp, in com- 
pany with the higbe-it 1x>tai]ical authorities. Ur. C^ray. Thomas- 
M"elmti. John II. Itedfield. John Bull, Professor Carruthers. ami 
othen*. thf classic cfdlectitm (if trees phuitwl by Willinni Bartrani 
on the bor<len of the Schuylkill. There we exjiniined » fine 
cyprv-i3 and the knees it luid produced. Lh*. Uray then told nte 
that the use to the tn.* of tlie kiifx-s was unknown, I remarked 
that they might he a mean'* of raiding a point oti the root hImv^* 
surMunding utiter, tu the end that a leaf-liearing fihtHit could 
rea'lily sprout tiverefntm. To thi«t suggestion be made tlie same 
statement made by Mictiaux imd above it-corded. Unaware that 
the subject had Ihxti $0 thoroughly iuvetrtignted, I have since that 
|)eriod examined hundreds of living " knecM '' in soiitlieru 
3Wam|)(«. and fouml upon them no traco of bud. leaf, or sprout, 
except where wtme se^l may liave lodged in » decayed nr de- 
pre-e>e«l p«.>rtion of liie s^urface. and there taken roue. 

hi 18^7 1 had the goinl fortune to find » uumlter of evpreas- 
trtM?s under such unusna] conditions tJiat their aforetime subter- 
rutiean anatomy could be studied witlmut obslruction: and 1 
reached a cunclu.sion resjtefti ng the u?e t^* the tree of the jirotu- 
benuu:es, which 1 Imve retained in my tiote-boob. awaiting an op- 
portunity to make some further illustrative tikelchea before 
placing it before botanist^. h>ome recent imblicalionscin the ttub- 
ject. by widely and favorably known authors, have, however, 
ascribed to the cypres'^- knees the ^le function of aerating the uap 
of the parent tree, and this idwa bid* fair to become embeddetl in 
botanical literature. Tlieiefore tliis <?ommtmication cam&< to 
you earlier than I Imd ]>urpuw.-il Mending it. 

Stretches of the shore of E>iike Moni-oe, in central Floriiln. are 
closely set with large cypress -In^/t. Tliey grow in variom* kinfl» 
of bottom, — clay. mud. and aaud. Thi»« of which 1 shall here 
K{»eak stood in itand »o lome tliat. wlu.'u the level of tlie wuter 
wa.-* lowered, the waves readily wa«lied it away, and carried it 
into the depths of the lake. Home four vertical feet of the root- 
system wa« thus finely ejt|»iwed. After seveml days f^nt in ex- 
amining a score or more large trees tliat hail been thus (lenmled, 
I became convinced tliat the most imjKirtaut function of tlie 
cypress knee is to stiffen and strengthen the r<x>t, in order tliat a 
great tree may anchor itself safely iu a yieldine material. 

The word • ' anchor ' " is indei-d an apt one here : for the living' 
root. cnr\-fMl to its work, and finnly grasping the sandy bottom, 
suggests vividly the Ijcst bower-anchor tliat a man-of-war may 
throw into similar I'n,tse sumlti, when lhreatene«l hy llie ii-ry at- 
moepberic forces thnt the Taxotiitim haji been fitting ittelf to 
re?ii!j( since tertiary' time><. Profe»>«or Siinler. in a mtn^t iotereat- 
ing treatise on the nature and as!T<x-iatiuns of T. diBlichuni, shows 
tluit lla- rypri-* which existed in tlie miocene age ltat» Bince Uien 
probably gmdnally clianged ita habitat from the drier ground to 
to the swamp areas. 

Truly a most admirable and ecotKunicnl arrangement to stiffen 
and strengthen the connection lietween tlie sliank of the anchor 
and it-4 Hiike in thi<4 kneo; and u.-nially in the living anchor Tim 
Huke branches or broadens m it descends. 90 tliat it^ effcctivenesa 
is greatly increa.'wd. like the sailor's imchor of many flukes, or 
the ' *inudhrooui anchor' ' that he may have letiruetl to depend 
upon where the Wiltum is Koftest. 

The accompanying picture is from a photograph thai I made in 
18S7 of tlie lower portion of a tree that rises some seventy feet 
atN>%'e the shore line of Luke Mowue. Tlie original surface of tha 
sand wa'4 neur the level of the higlver rof>ts. Tlw:- picture shows 
the manner in which this iiecultar species tluYiwa out boriitnuiat 
roots from its conical {lu^ually hollovvf buttreHsed Ir&se. At 
different distances from tlits conical base thcM- horizontal roots 
pr"»ject strong branches more or less |»eriK'ndicular!y into the 
partb. AVIiere *uch ptT|»endicnIar •■flukes" lirmich from Iht* 
main horizontal "shank," it will be seen, there is formed a 
large knob, which in the ''km^" under discussion. Thiii knee, 
when fully develojied. h generally hollow.. conipamlively wjft. 
gnarled, and very difficult to rupture, so that it lia'* the quality 
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, a apring Umt lieoomia more rigid as it is eitemiwl tir cuin- 
out vt ita normal almjie. My fyii-iit] Thomas Meehan in- 
forms me {r>ec. 17, ISSftj tliat he lia* "ohservwl a ca.tr wbere the 
iiiteriur bollcw makus an annual layer of bark eiiually wiUi the 
exterior," aiul he U of the opitiiou that "it is by the d^'uy of 
the outer layer of this iiuide cuurse of l>ark afltr sevcml years 
tlwit the knob becomes hollow," If this habit is ^nexal. it Is an 
admirable means of forming and of prenprrinK undecayed, at the 
smatloit cost to the tree, a livinj; elastic gtrcn^thener rI the fork- 
;of tlie roots When iu a hurricaiic thf (^reat tree nxrks back 
, forth on its liose, anil witli its iinniense leverage pulls upon 
thh o(td-.ibapc>d vr<Kxleu anchor, instead of .itrai^hteTiioK out iu 
the soft material, aa au tiniiii:u-y ruol diifiht. thus allowiiif; the 
to Icon over and add its weJKld' to the destruclive foivy of the 
1. it gripJif tile saud an the bciwer-ancbor would do. aud re- 
sistii evurj' uiutiou. Tlie elasticity at the point of junction nlK>w8 
one after another of the perpendicular flukes atta^heil to tlie tiaine 
iihanif to cxirae into effeetirc aotion. bo that before tw-ini; dran*n 
from the tiand or ruptured the combined tlukes present an enor- 
mous reiiiiitunce. 

Tlie drawing c^posite I have mmle for the purpoae of simplifying 
tlie di<K;u->3inn. It tihou's jui hy[iothetical cyprcaa with two roots 
of the aaino lenf^th and diameter, — one with kneea. the other 
without them. The sui»erior stnuigthof Uie stitfeiuxl root would 
ueem autRcieutly evidunt: but. with the view of oUnining the 
judgment of a mind thoroughly tniiniHl in que^tlon^ of thiit 
nature, I subuitlttrd tlie drawing; to my friend, Chnrle;^ MacJonatd, 
late director of the Amfrican Society of Civil Engiuoers, wtuwe 
eye ha^ been accustomed to catiumtiug the value of strains in 
Blnictures by an active exjierienee of twenty-fire yeftm, and who 
has ju$t tini&hfHl the largeitt drawbridfi^e in America, at New Lon- 
don Mr. Macdonald ageeed with me tliat the root B, which is 
trussed with the knee^J C and C , would very loi-gely exceed iu 
capacity for holding the tree firmly in yielding material tlie Toot 
A, which is ftiiiiilar but destitute (if kneea. This greatly in- 
creasjcd stvurity against destruction by »tonns is, I think, a suf- 
ficient advantage to account for the existenrw and maintenance 
of au organ that draws ao slightly upon tho vitality o( the 
plant. 

It is proper to record here another observution lliat may explain 
the existence of the olevntcl, narrow i»oint whicli the knee some- 
times develops, and which rises higher Uuin the curved growUi 
that would be nec:eAsary to secure the maximum resistance to 
oompmaioD and extenaiuu. The home of the cypren is in broad 
level river-margins subject to periodic overflow, where hundreds 
of square mile« become covered with a shallo^v bed of slowly 
moving water, or in haitin-like deprejwinn.'i, sometimes ot vnat 
extent, wbere from time to time water rise* above tJie level (»f the 
horizontal routs. Then these stake-like protubemucvs. rising in- 
to and tlirough tlie curn*nt formed by the drainage or by the 
winds, catch and bold around the roots of tite iiarent trees many 
tfaottsand pounds of ■ -plant-food' ' in tlie form of reeds and graas, 
or small twigs nmong which dead leu^-^ become entangled. 
The tree that exclusively i)oa>ess*.« this source of nutrition is at an 
advantage over all oUiers in the neighborhood; and Uie higher 
theae attenuated "drift-catchers" rise in the stream, the uiure 
drift will they arrext. for the highest stratum of water is richest 
in float. The theory that »ame distingulsed writera have sug- 
gested tlut the knee is a fiu-tor iu tlie aeration of the stip aud 
that the tree's death is prevented by such aeration taking place 
in llio upi»r porlioD of die kuee during iieriods of high water, 
wuuldseem to need careful exiwrimental coatlrmation. Where 
Nature furms au orguu whose purpoue is to preserve the life of 
the individual, she takes special care to adapt such urgan to the 
function it is depended upon to perform. In this case the mtigh, 
dry liork of Ute knee offers a moHt imperfect means of acceKs for the 
oxygen or other gases of the atmosphere to the interior veawbi of 
the plant, and imtead of preseuting broad surfaceii of permeable 
membrane, formed fur transmitting elastic fluid>t. at its O^i^ 
extremity the protuhernnoe becomes more namiw, and preaeota 
lead surface as it rinm. so that when, during periods of high 
water, the life of the tree is taogt jeopardized, the life-saving or- 
gan attains its minimum capacity. In the presence of Uiis maui* 



feat wjint of adaptation, it also seems important for the accept- 
ance of the aerating Iheory. that some one sliouM experimentally 
show that the jiprating organ of the cypre^w really aerates 
to an extent inilUcicnt to make it of material advautage to tbe 
plant. The cbemtcjil tlieory of tlie c^Tireis kneo sceni-s tt» l>e but 
a revival of the elaUiratc hyiKithe«is of Dickinson and Brown, 
|mbU.>ihed in their memoir on 7'. iluUcknm in the Aiti^ican 
Journal of Hcipiux auti Arts, in J.'uiuary, 1M8. These iudustri-' 
ous ulwervers discard the mechanical theory entirely, and con- 
sider both the apougy knee^, and, strangely enough, e^-en tlie 
spreading base of the tree, a« orgiuis uf couinniuication with the 
air, fni-getful timt tJ>e successful and most. eelebrat4?d lighthouse 
iu t!ie world — the Eddj-stone — was avowedly modelled after ft 
similar spreading tree-base for the purTiose of withstanding tho 
sLonn shocks of Uie English Channel. By means of a curious 
drawing they show how the swoUeu iwrlions of tho bose rise "to 
the top of tlie bighwt water level, which must, in some instances, 
nttnin an elevation of at least twenty-five feet;" thus continuing 
tlie functions and the structure of the knees, "up tbe bod; of the 
tree to the almoBphere. ' * 

It was long ago olwerved diat no kncos nre developed when the 
tree grows in upland upon a firm l»ottom, in which ordinary fiim- 
plo roots can obtain in the ordinary way the hold necessary to 
resist overturning forces, and where there is no stratum of water 
to transport food. So conservative Is Nature, that slie reverts to 
an original or udc^rts a simpler form of root even in a single 
generation, if tlu> need for the more complicated arrangement 
cFOseii to exist. 

Finally, I may perluijK be permitted to add an observation re- 
gardiug tlie roote of other trees that Ireuch upon the some soils 
affected by Uie cypress, and' often take advantage of the anchois 
it sets so boldly in treachei-ous bottoms. These trees project their 
cable-like, flexible routs in every direction horizontnlly, inter- 
lacing continually until a fabric is woveu uu the surface of the 
soft earth like the tangled web of a gigantic basket. Out of this 
cKwe wicker-work, firmly attachetl to it, and dejwndent for their 
support upfju its integrity, rise the trec-lruidu. Tlius slowly, 
and by a community of growth and action, a structure is formed 
tliat supplies for each tree a means of retaisting the Htorms. 
Such communities of trees, provided with ordinary roota, ad^'nnoe 
agaiust and overcome ci»emie9 where singly they would perish in 
the coufliel. The cyclone, tho loose saud. the morass, — these 
are the enemies they contend with, as it were, in unbroken pha- 
lanx, shoulder to idtoulder. their shields loc^ked, thetr spean 
bristling aguinst the foe; but Uie graceful plumed cypress, tbe 
knigbl-erruut of tlie ^^ylvau host, bearing with him his tnisty 
amdiur.^ the emblem of hope, — goes forth aluue aud defiant, 
afar fnmi his fellows, scoruiug tlie nietliods of his vastoils, and 
planting himself Ixildly amid n wnste of wateni, where no other 
tree dare venture, stands, age after age, erect, isolated, but ever 
ready to do battle with the etenieuts. T«'en(y centuries of driv- 
ing rniu and kuow and fierce hurricane Ix-at upon his towering 
foi-m. and yet he stands the ihere.slem. gray, and solitary sentinel 
of the mcinui, clinging to the quaking eartli with tlie grac^i of 
Uercules, to whom men were building temples when his warden- 
ship began. 

Robert H. Iahdobn. 



THE GESNER RUST-PROOF PROCESS. 

\s Sa'mefol Dec. 27, 1889, we printed a report by ProfeBaor 
Baupt on the hydrogen process of prulecting irou against corro- 
sioa. SiiHx* tlmt report vas made, a long and exhaustive serifs 
of experiments have been carried out by Eh-. Q. W. Geaner of tlits 
city, with the result of greatly improving the procaas, making 
it more uniform in its effects, simpler in operation, and leas ex- 
pensive in cost. Tho general featurtst of Uic proccMS are the same 
as described in Professor Haupt's reports, liut the operations liave 
been so simplified tlmt the process may now lv> worked on a 
commercial scale by any workingman or laborer of ordinary in- 
telligence, after a little practice and instruction. 

Dr. Qeaner has now in constant operation iu Brooklyn a plant 
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for tlie truatmeat of iron aad steel bv tliis process. As tite plant 
is sniAll at proM>nt. atu-ution is mainly i;iv(ai to small articles, 
imcb OA steel ami imn Rhinglea for roofing, buildeni* hardware, 
arttBtic ironwork, furniture fiprings, poUalied parte of steom- 
etiginesaml other machinery, boilcr-tuUc?, uuti<an(J ttults. watt-r- 
mctere. stoam-nuJialorx, and Hiuiilar easily luuiJleil aiticlf^; but 
the intention is to apply the process, on a larger 9cale, to archi- 
tectural and structural iron and st««l, telegraph wirs, and 
probably to iron and steel plates for boiler cjnifcnictiun. ship- 
building, and eimilar umx. 

As described by Profoawr Unitpt and Dr. Oesner, this process 
floes not produce a magnetic oxide upon the fnirface of the metal, 
as ia the cose in other proccssea for making iron nut-proof, nor 
does it alter tlie dimensions of Uie articles treated. It changes 
the body of the surface of the nieta! into a compouml of hydrojffn, . 
iron, and carbon, which it* dcaiguated a double carbide of hy- 
drogen and iron, jli detennioed by aimlysie. Being an integral 
part of the metal, it cannot scale or |ieel oiT; and it jirereut^ in< 
definitely the rusting of the metal through exposure to tlie 



necessary to refiroduce here, it being eufHcient to summarixe t&a 
results ae given in the report. "The pieces were gaagcA both 
before and after treatment, and showed no chango. The testa 
show practically m> eflfect whatever upnn the iron, with the ex- 
cepliuu of a slight ilecn.\ise in the elongation. As the arm is nofri 
reduced, it would bo ini|H>£iible, without furtlK^ i-rtdencc, to sayf 
whether or no the <hictility wore affected. At any rate, the duc-j 
tility being au low, thin iimall re<IuctJon. if proved to exist, 
would be of compnrmtive unimportance in affecting the value of 
llie metal. The nteel is benefited. The annealing undeiKone 
during tho treatment liaa eofieoed it to some extent. It has Lost 
about Ave per cent in ^uongtJi. but gained five per cent in elon- 
gHti<Ki. Thin metal, as originally, would not liave come up to 
specificiitions. being iusutficient in Htretch. Ttie treatment lias 
not reduces! tlxe tenhile i^trength belmv the assigiv'^l limit, at the 
iHimo tiinu it has brought the elongation up tu reqnireujents. 
Pieces of both iron and steel were beut cold to an angle of forty- 
five degrees without showing any fracture or Healing of the treated 
surface. ' ' 
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TUS STOBEY ELBCTBIC UDfUVO LOCOaiOTIVE. 



weatber, steam, 'damp eartii, etc. It is also fmmd Uiat i>a.st 
iron is to some extent annealed in the process, ao«l its jiures 
filled, 80 tliat thin caet-iron pipe which before treatment would 
leak at Ave pounds pre&nire per sf|uare inch, will titand a pres- 
sure of fifty pouada without leakage after undergoing the pro- 
cew. It also improves tlie (juality^or^frteel. 

The following is Uie report of Barton II. Cotfey, M.E., of the 
Henry Warden Iron Wnrkti. Philadelphia, on the re^^ults of tests 
to detennine the effect of the hydro<icn treatment on the physical 
properties of iron and steel : 

' ' Tliusc t*wt3 were doteruuncd upon to decide if 'the hydrogen 
nnii-corroaivy treatment had any adwn* effect, and if ao to what 
extent, upon the strengtli and resilienoejof wrouglit iron and 
steel suitable for boiler, Kbip. and bridge^purpo^^. Five ti.^- 
pieces ot iron were cut from a aingic piate one-lialf inch thick, 
and five more similarly from ii thre^-eighlh ^iuch steel plate. 
These wera nwchined to suitable sizes for^the standard eight-inch 
test-piece, giving a section of about .Tl^of/a'^squon: inch for the 
iron and .51 of a square inch for the slwl. Tluvt^ of each of thuse 
flets were forwardeil Ut Dr. fh-sner for',treaimeni. wlw retained 
one and returned the n^inalnder. The tests n*ere m»de witli a 
3(>0,00ti-pouiMl Olaen machine, and the meiuuremculs with 
Brown & Sharpe micrometer gauges, and are believed to be 
accurate." 

Tlie results were recorded upon test'blanks, which it is nn- 
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In conclusion, the report says. ' ' The hydrogen proceu does 
affect the value of iron and steel for engineering purposes. 
treatment hpnerits steel l)y the annealing undergone in the pro- 
ce^. The treated surface postte-saes elastic properties of tlie 
highest value." 



ELECTRIC LOCOMOTIVE FOR MITTAL JUNES. 

We show in another part of this issue a view of a new-J 
electric rotary diamond drill, manufactured by the Spraguv 
Electric Railway and Motor Company of New Tork, which lias 
shown gratifving results in the tests to which it has been put, 
and which promises to fulfil a loog-felt want in electric 
mining. On this page we show another s|>eciul electric mining 
application; i.e., an electric locomotive. Tlits locomotive is 
shnple, powerful, and compact, and is huilt with Hpecial 
reference to the rough usage and arduous duties required of such 
a machine. 

The gauge of the accomimnying looouotive is cigbteenj 
inches, hut it can be BCConimodate<1 to any gauge in imlinary' 
commetcia) work. In order to protect tlie mauhine from 
damage, all the u-orking psrta are completely boxed in, as 
shown in the view. The speed of the motor in und<;r complete 
control by a switch which throws the wiudiug (>f the field into 
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dItTpreDt electrical conablnationti, than raiding tb« spe«d of the 
motor without tbe use of any wasteful resistance. The direc- 
tion of rutatiuD is also gorerned by the »aiDe switch, ckJ' tbut 
the operation ot the motor in very simple, and it can be put in 
charge of an ordinary workDino. 

Any Byntem of conveying the current from the dynamo to the 
locomotire can be used, either u^inK the rails as one side of the 
circuit for tlie return of the curreot, or else euiployinjj a coui- 
plete metallic circuit by tlie u*te ui a double overhead ti'olley 
wire. In this latter cane, a trolley poli?, shown in the view, 
carryinft at its upper end two trolley w^beels for oiakinK run- 
ning contact with the overhead wires, is attacb«H] on the rear 
of the locoiuutive ear. 

This mining locomotive ia now being niannfactured by the 
^jrague Electric Railway and Motor Company from desij^fns 
made hy Mr. 1. E. Storey. One of the most noticeable advaaoeB 
made in modem mining science is the adoption of electricity 
ai a medium for txauiimittiDg power and producing light, and 



the same wiam which supply cnrrent to the drill, and. whoa 
in such use, are coDoected ,ia multiple arc acroeiii the main 
Current wirea. 

Th«te drills are manufactured and sold by the Sprague 
Elwrtric Railway and Motor Company of Now York, undot 
pateuta Ki^cited to Mr. 1. E. .Storey. Wr understand thnt the 
8prague Company is now at work on. aud will imx>d be able to 
furnish, a number of special mining applications, among which 
in an electric percnsaion drill. 



THE LATEST THGOBIEa ON THE ORIUiN OF THE 
ENGLISH.! 

Whin, one is iiometime« tempted to ask in sbeier woarioMS, 
will any man be able to nay the last word on tlmt question of 
the West which bids fair to be as eternal oa any question of tba 
Blaut, — the question whetlier we, the English people, are our* 
tjetvee or somebody else? Tliat formula ia not a new one. 
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tLtLTRK MISIN'U DRILL. 



fltich applications aa the ubove iudicatv the growing demand of 
mining companies for just such apparatus, and the ability of 
th« leading electric companies to nupply the need. 



ELECTRIC ROTARY DIAMOND DRILL. 

The arcompanying view shows a nyw electric mining rotary 
drill which has shown good results in experimental work, and 
which will »ouu be applied to regular mining-work iu tfevtiral 
leading mines. 

A goo<l electric mining drill hn.s alwaytt been desired by 
miners, and this drill seems to meet all the requirements. It 
ia light, compact, simple, and easy to operate. The motor in 
completely incased, so that it is impowible fur dust, dirt, or 
stray stones to lod^e in the working pexts. Tlie wluile drill is 
mounted on an adjustable frame, so Uiat it can be very easily 
aet iu any position desired, or set at work at any part of tho 
mine. 

The current for operating the drill is eui^lied at a coDStaut 
voltage or potential, the number of volbt dejiending nn the 
potential used for traDsmitting power throughout the mine. 
U laoipe are oe«ded, tbey can be tfupplied with current from 



ftomo of us have, in^seaaoa and out of season, through evil 
report and good roport, been Aghting out that question for nut 
a few years. It it is wearieome to have to fight it out ntill, 
there is aome little relief in having to flgbt it oot in a wholly 
new nhnjio and with a wholly new sot of adversariea. U is an 
exjwrienoe whirh has at least the charm of novelty when we 
have to argue the old ijueatlon, who are we, whence we came, 
from a point of view which might make it possible, with the 
exercise ut a little ingenuity, to avoid ever using the words 
"Celt," "fcitoD,"' or "Roman" at all. On the other hand, 
the strife in its new form has become more deadly; the assault 
baa l)ecome more tluY^tening. Tlithej-tiJ we have fought for 
victory, for dominion, for what, if one adopted the high-polite 
style of a lord mayor's featit, one might call "the imperial 
instincts of the Auglo-Saxou race." We have bad to figbt to 
prove our greatness against people who told us that we wore 
not 80 great as we thought. Angle.i and Saxons, we were 
told, -were only one element, perhaj* a very inferior element, 
iu the population of Britain. Btill notwdy denied that we bad 
some place in tbe world, some place in this island. It might 
be a very small place compared with that of the Celt who went 
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before us, ur of the Norman who came after us. Slill we liail 
some place. Nnbod.v denied tliiit lliere liml lie^n Angles anil 
SuxoDit iu tUe islo of Britaiu. NoUkIj' denied tliftl those Angle« 
and Saxonn lind hiid name ulisre in the htHtor/ of the isle of 
Britain. Nobody — xare, 1 believe, one thorougbftoinK man at 
LIvprpool — denied that tfaose Angles and Saxons hiid supplied 
some part. howt?ver nieoa 11 part, to the tongue now spoken 
o*CT the larger part of lltitoin. Nohody. 1 fancy, erer denied 
thnt to thQ mixed ancentry of ttie present inhabitants of 
Britain. Angles and Saxons had contributed ooaie elements, 
however paltry. The fight fjeemetl Imril. and we did not know 
that there was a hank-r fi^ilit coming. For now the strife is 
not for victory or dominion, hut for life. The question in no 
longer whether Ansh-s and Saxons have played a j^euter or a 
IcMH part in the history of Britain: it non- iti, whetlier there 
ever were any Angleti or ii^ximii in Britaiu at all, perhaps 
whether there ever were any Aniiles or SaxooH anywhere; or, 
more truly, the question takes >i fonn of much greater stibtlery. 
Our new leachera aHk no, sometimeA Aeemin^ly witlraut knowinK 
wliat they are asking, to. believe a doctrine that h strange 
indeed. The latest doctrine, brought to it« real Bubeitnjice, comes 
to Oxis: we ore not Anglea and Snxon.i: we did not come from 
tbe land of the Angles and Suxnns; we are Bome otlier jK-ople 
rhocamefiiim some other land; only by some strange chance we 
led to believe that we were Aoglee and Saxona, to take 
the name of Angl«» and Saxonu. and even to speak the tongue 
which we Bbould have Mpokcn if we had been such. Or, to 
come iMick to tbe old formula with which we Itegan, we are not 
really ourselves, hut somebody else; only at some stage of our 
life we fell in with ingenious schoolmasters, wlto cunningly 
ided us thai we were ouiiielves. 
On tbe old cniitrover»y I need not enter again now. That 
contmversy might have been much shorter if clever t.ilkers 
would have taken the trouble to And out what those whom 
they were talking about had really said. Many stiiCements 
have been made, many joke* have beeu joked, many outcries 
ive been raitied, some ingenious names have been invented, 
ly, even some urgumeuts lutve been brought, and all about doc- 
trines which no man in this world ever held. Personally I have 
nothing more to say on the matter. 1 have had my ttay: an; 
body that carea to know what that say is may read it for 
himself.' I will make only one remark on a single statement 
which I have casually lighted on. and which is, on the wliole, 
tbe very strangeMt that I have ever seen. I find in a volume 
of a series which comes under the re^iiectahle name of "Tbe 
Society for Promoting Christian Kuowledge" — a series to 
^hich Oxford professors and examiners contribute, u book 
M'hich has a book by Mr. Rhys before it and a book by Mr. 
Hunt after it—thia amazing saying : ' 'Florence uses the strange 
exprettsion that Eadgar was chosen by the Anglo-Britons.'*' 
Strange indeed if Florence hud ever used it; but to say that he 
did use it surely govs Iwyoud the . admitted literary and 
"stylistic" license of making people, old or new, sa^ what 
they never did say. But the saying is instructive: it shows 
how some writers, sometimes more famous writers, now and 
then get at their tacts. One rcceive<l way is to glance at a 
of an original writer, to have the eye caught by a word, 
write down anothex won! that looks a little like it. and to 
nvent facts that suit the word written down. To roll two 
indejiendent words into a compound word with a byphun is 
perlinps a little stronger, but only a little. Florence says some 
tiling about P.nglishmen iu one line, and something about 
Britjiina in another line not far off. Roll them together: 
make a new fellow to AnglotSaxoos and Anglo-l''atholics, and 
we get the "strange exproitsion," and the stranger fact, about 
Eadgar and the "Anglo-Britains. " Yet even with a creator 
of "Anglo-Britons'* we may make peace for the piment. 

> 1 muat rcfor to wbkt 1 have add on "Tsutonic Coaqucst lo U&al kod 

BrttAln " m " Pour Oxford LeororeB" CHsomlllui, 1886). and to tli» esMj on 

'Sam uul L«ocu*c*" ta Ui« Udrd Mrtoi of HlatoiloKl Em»j%. 

■ Aaglo-Baxon Brtutn. by Onot AUen. B.A . p. 147. Tbe real words of Flor 

IM (Um «r»: "fttx Uaroemdum Sftdcanu, Kb omol AD«k>nun jMpolo «teotiu 

> BtatU aiuB 1ft. «dv«atus verl Asilonm In DrlUnalain quince DMalmo, 

i uit*Bi Mt qno lunttiu AviciutiaM M socU ejaa to An^lan T«n«niDt." Ko 
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There is allowed to be somethiag "Anglo'* in tbe matter; and 
that for the ]>re3ent is enough. Tbe old qnestton was, after 
all, .limply one of less and more. TluTe was some "Anglo" 
(M)methiag, only how much? lie who shall Jwy that the present 
Knglish -speaking people of Brltian are Ancles and Saxons who 
have sasimilaled certain infusions, British and otherwise, and 
he wlio shall say that tin?' Engli^h-s]>eaking people of Britian 
are Iheri-ins, Celts, Romans, any tiling, who have received just 
enough of Anglian and Saxon infiiHion to he entitled to be 
called "Anglo Britons," maintain doctrinen that ditfer a good 
dt-al from one another. Still it is only a ditTereiice in degree. 
Both sides may encamp t^igether in the slrugRle with the new 
adventaries. Whether the .\nRle assimilated the Briton or the 
Briton assimilated the Angle, there was .^ime "Anglo" element 
in tbe business. It is .serious for both to be told that there 
never was any "^Vnglo" element at all; while, accwding lo 
one view, there onild hardly have been Briton enough to have 
the "Anglo" element, if there hod been ony, hyphened ou 
to him. 

We have in this matter to deal with two ^vriters. wlwim it 
may seem somewbut strange to group together. M. Du Chaillu 
has starttc<l us. one may venture to say that he has amused 
us. hy a tloctrine thnt a good many tribes or nations which 
have liitherto gone about with tribal or national names had no 
right to any national names at all. but only to the name of an 
occnitation. The Franks of the third century, the Saxons of 
tbe 6fth, were not Franks or Saxons, but "Vikings." Being 
"Vikings." they may have been duioocs, Swedes, Danes, Nor- 
wegians: but the chief thing is to be "Viking^:" they l)el<>ng 
to the "Viking age." On this teaching I shall say a few more 
words presently. I want just now tn point out that, according 
to the Viking doctrine, we must have come from lands fortlier 
to the north than we have commonly thought. And this 
doctrine I wish t*) ci>ntra«t with another, which has been leiw 
noticed than one might have expected, according to which we 
must have come tn)m lands much farthi'r to the south (ban we 
hare commonly thought. Of these two di>ctrines. the first 
conies to this, that Angles and Saxons are all a mistake. 
There was no migration into Britian fiuni the lands which we 
have been taught to look on as the older England and the older 
.Saxony: the name of Angle and Saxon rame M>mefaow to be 
wrongly applied to people who were really Suiones or others 
entitled to be called Vikings. I am not sure that I should 
have thought this doctrine, at least ns set forth by M. Dp 
Cliaillu, worthy of any serious examination, had it nut lieen 
for the singular relation in which it stands to the other slightly 
older teaching, which, when we strive to obey the precept. 
'*Antiquom trtjutrite tnatrcin," bids us l«x)k. not further to the 
north than usual, but farther to the south. According to this 
teaching, there may liare been sbme Saxons from North Ger- 
many among tbe Teutonic settlers iu Britian, but the main 
body came from a mnre soutliern land. Tliese two doctrineSr 
verj- opijoeite to one nnother. but both upsetting most things 
which we have hithert^i believed, have been put forward in a 
singularly casual way. Some m-iU perhaps be a little amazed 
when for the southern doctrine T send them to Mr. Seebohm'e 
well-known book. "Tlie English Village Comnmnity." T1»cre 
it certainly is: it is not exactly set forth by Mr. .Seehohm, but 
it lias at least droppeil from him ; and the op)M>tile doctrine 
has not much more than dropped from M. Uii t'baillu. Both 
teachings are thrown on tbe world in a strangely casmal sort, 
as more appendages to something held to be of greater moment. 
Stitl M. Dn Chaillu does put forth his view as a view; Mr. 
Seeltohm lets fall his pearls. If they he pearls, seemingly 
without knowing that they have fallen from him. 1 am not 
going to discuss any of Mr. SeeUthm's special theories, about 
manors or serfdom, about one-field or three-field culture. Mr. 
Seclxihm's views on these matters, whether we accept them or 
not, are, as the evident result of honest work at original 
materials, eminently entitled to be weighed, and, if need be, 
to bo answered. And in any case we can nt least give our best 
Umnks to Mr. Seeltohm for his mai^s and descriptiona of the 
manor of Hitcbin, a happy satvivsl in oar day of a state of 
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tbJDgs which in moat places has iiassed away. What I bave to 
dea! with now. iis far as Mr. Seelwhm is ouncerued, is to be 
found iu tint' or two paKsaj^CA in his (>i>ik. in wbicl), bh 1 have 
hinted, lie lots fnll. in n perf<>ctly aiaiml way, doctrines which 
go far to tiiifiet all that han hitlicrto heen held att to Ih'? early 
history of the EoK^i'tli (oi^- 

Kow, a wholly new teaching on sucb a matter as the 
begumiDg of our natiuniil life in our present land i^ gurely a 
matter of ftomo imponnni_-e. If it is true, it U a great iiscovery, 
entitled to lie rvt forth a« a ^teat discovery, with tin* proud<»}<t 
possible flourish of ttunipets. The new t«u;hLng should surely 
be set forth in the fullest uud clearest shape, with the fuUei«t 
statement of the evidence on which it rests. But with Mr. 
Set^hnhn] the new 'loctrine drops out quite (suddenly and 
incidentally, a» a point of detail whieb does not %"ery mueh 
matter. The belief as to their on'n origin wliieh the English 
of Britain bave held ever ttiuce there bad be«n Englishmen in 
Britain i^eeniH to Mr. Seelxihm not to agree with his OoctrineH 
about eultnre and tenures of land. It ia by no means clear 
that there is any real contradiction between the two, but Mr. 
Seebolim thinkin that tliPte in. He ia so convinced of the 
certainty of bis own theory, that tlie great fact* of the world's 
histflry must give way if they cannot he rv-eoncile^i with it. 
Tl»e fttrange thing i», that Mr. Sefltmlmi doee not ffeein the least 
prou<l of his great discovery: he lianlly seems tn feel that he 
hati made any discovery. He in less ejccited aliout a propo- 
sition which MiakcH a complele resolution in Eiiglinb hiiitory 
than some are when they think (hat they have c<irreclcd a 
date by half an hour, or have proved some one's statement of a 
distance to be wrong by a furlong. All turni on tlie ' 'one- 
field systcra" and the Vthree-field system. " The three-field 
system existed in, England, it existed in certain parts of Oer- 
many: hut it did not exist in those parts of Germany which 
were inhabited by Angles and Husuns. Therefore, if Britain 
had any Teutonic m-ttlers ut all. they muist linve come from 
some other pait and not front the land of the Angleo audSaxonu, 
Only, to judge from Mr. Seebcbm's t«>ne. the question whence 
they came, or wliotber thoy cjime from anywhere, is a question 
hardly worth tidnking about, compared with matters so much 
more weighty ait the system of '"one-field" c* of "thrtw.-" 

Our first furesliadowing of what is coming is found at p. fl72 
of Mr, Secbohm's book: '"Now. piwsibly this one-Held system, 
with its marline aud poal*maniirt>, may have beeu the Dyst«in 
deacribed by Pliny an prevalent in llelgic Britain nnd Oaut 
before the Uoman conquest, but certainly it i8 not the system 
pievalent iu England under Saxon rule. And yet tbitt distxict 
wbere the ouo-field system is prevalent in Germany is preciwly 
the district from which, arc»irding t« the common theory, the 
Anglo-Sa.\on invadura of Urilain came. It is pi-eciwely the 
(liHtrict of Germany where the three-field syst«n is consjiicu- 
niiftly (ibsent. So that although Nasse and Waitz soniewliut 
hantily wgKestetl that the Saxons had introduced the three-field 
system into England, Ilamuen, rmstimhig that the invader.t of 
EnglamI camf from the north confidently denies that thid wan 
possible. "Tlie Anglo-Saxons and the Frisians and Low Ger- 
mans and Jutm who came witli them to England cannot (he 
writes) have brought the ihree-tielct pystem with them into 
England, because they did not thennielves use it at home in 
North-west Geeimany and JutUind.'' He adds that even in 
later timett the three-field Bystem lm^ never been able to obtain 
a firm ffxiting in these coast districts." 

It la wonderful indeed Iu find the origin of the English people 
thus dealt with as a small accident of quefltions about marling 
and |ieat manure. Hanssien conlidently denies that the Anglos 
and Saxons could have brought tbo tlu«c-lletd uystem into 
Britain from their old home; and. if it tw true that the three- 
field system was never known in their older home, he assuredly 
does right confidently to deny it: only why should so much b« 
made to tutu on the di0erent uiodea of culture folfowed 

■ Tbfl toxt of Hitn«M>n, Aftru-hU tori ache Ab bond lung pq, 1. 4M, al«DitM thitx: 
**AIIbId <I1b AngplMMtliMtii uDil dill wcIpIm) uilt. Ihuim naoli KiiglMxl Ki-arip-R ncin 
DMCBn; FrieMU. .VlrrfiVMirAvrN. Jul«>n. honiipndlt* l>rpirflilt*n»lrlb!U!luin n(nbt 
■wob Bag lM i'l Bilt|tri>mi?bl tulwn. w«ll hIc tn (Ln-r Hfiiial Nrllmr In nord- 
trMlUohMl D«UtacliUuul UtuI Jutiaod ololU butrletwD liaLU'n." 



in the continental and the Inxttlar English land? If the 
one-field system suited the soil of the old Angeln and the 
old Hax<^iny. while the three-fiehl system beltt'r puitwl the 
Boil of Ea«t Anglia or Bossex. surely our Angles and 
SaxonH would liave xense enough to follow in each land 
the system which suited that land, if they found that 
the kind of husbandry which suited the soil of their old home 
did not suit the soil rjf their new home, they would surely 
invent or adopt some other kind of huAfiandry which did suit 
it. But in any case, if the acceptance of a certain doctrine 
about the "oue-Held sy.<4leiu with ils marling and peat-manure" 
involves nothing bbort of all that Mr. St-elxibm assures uk that 
it does involve, it would surely bave been worth while to 
think about the mailing and the pent-manure a wcond time by 
the light of what had hitherto been looked on as the hroad fact 
of the history of England and Hurope. The^e last tuay be 
wrong; but tbey arc surely ut least worthy of b«>iug thought 
over before they are cast aside. But with Mr. Seeliohm the 
"common theory'* — that is, the recorded history of the 
English people — is not worth a thought: it may go anywhere. 
"Huntisen assuuie» thai the invaders of England came trum the 
uurth." That will do for the present: let them come from 
any laud, so that it be not a land that practises **tl»e one-field 
system with its marling and peat-manure." 

Borne way further on (p. 4U>j Mr. Seeliohm lias another 
Ijosage, in which, seeuiiugly with the same words of Hatuiaen 
l»efore him, be thrown out, still very casually but not quite so 
casually an l)efore, an exactly opp<mile doctrine: "We have 
already quoted the strong conclusion of Hanssen that tbc^ 
Anglo-Saxon invadent and their Frisian Low German and 
Jutisb companions could not introduce into England a system 
to which they were not accustomed at home. It mvist lie 
adniitteil that the conKpicuons abaenoe of tlie three-field system 
from the north of tlermaoy does not. however, absolutely 
disi>osf of the ijossibility Uiat the system was imp<jrted lutu 
Engluud from those districtt^ of middle Germany reaching from 
Wejtptialia to Thuringia where the system nntloubtetlly existed. 
// r»t ut /«r«( jiongihle that the tnvatlfrn of Eitylaiut may liave 
proceevled from thenee mthcr thnn. m eommonlg mppoacd, /torn 
the reyionH oh ttu north i«o«f." 

It IS hardly worth while to stop Iu comment at any length 
on the contusion of thought implied in sucb phrases an "Anglo- 
Saxon invaders of England." As there can lie no Aitglia till 
there are Angli, they would liternlly imply tliat a hand of 
Angles first came Into Britain by themselves, tliat they set up 
un Eugtaud therein, and then sent to their hyphened kinsfolk on 
the muinland to come after Ukii) to Bliare. aud doubt1cHt> to 
enlarge, that England. But of course what Mr. Heebotini 
means by "invBders of England" are thoae who out of part of 
Britain made un England for certain later people to invade. 
"We have got back to the days of our gramhnother^, wlieu 
our little Iwwks told us luiw CwHar was "resisted by the 
Eaglish people, who were then called the Britons." We have 
perhapff got back to the day)< of good old Tillemont, who 
attributes all that was done on the native side during th« 
Roman occupat ion of Britain to "les .\nglois. " Tlie confusion, 
howevpr, belongs to the German writer: Mr. 8eebobm simply 
copies him. And in one point, Mr. Seebohm, after some 
striving with bim-iclf. has corrected a still stranger confusion 
of his guide. In his first edition the NiettenacliKn. which 
Hanssen su oddly coupled with Angeltirtchiien appear iu one place 
as "Low -Germans, " in another as "l-o w- Saxons. " In a later 
revision tlie "Low-Saxons" have vanished.' But to couple 
"Ijiw-German" (the wholej with Anglo-Saxons, Frisians, etc. 
(each of them parts of that whole) is, as a logical dirisioa, 
even stranger than to couple Angel^achaen and Niederaachiren. 
Tills last phmse implies "High-Saxons" somewhere; aud it 
might not he an ill guess that they are the »ame as the 

{CoHttntiMi uH p. 73.) 

■ In Mr. StvAhohra'B Hnrt edition, llu» vord fn the Heooad extnuit «ma " Low- 
Aniiin:" lii Ihi^ third It U *' Liiw-Gormiin '* IIuiispd** word b yj^dtnachttm. 
If bx if thInklDf; nf Ihn clrolv of Nirdtr^ttchtrn In imt^T 0«rmiiii ywogimpbT, I* 
doea not M ai\ hulp b\m. 
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NOTES AND NEWS. 

Ttie way in wliith forcipn iilants I'pcomo "wccdc, " under 

new ami farnrible comlitions, in iMu!«trAle<l bj the recent ctuie of 
■JfeWotiM alba in our Weetern States. Introduced a few youa 
f>go as B garden-plant, it has spread ^ rapidly in tlie rich boUom- 

IiukIk alung tlie Missouri River. Hccfirdiii^ to Oanlen an/i Fort^. 

that it i» fast driving out the sunrtower and other native weeds. 

It ifl comnionlj called Ute "Btiktutra clover.** 

— A meteorite of special interest to chemists has been exam- 
ined Ire M. Stanislan MciuiiiT. It fell ut Mijihfnli, in Rui»ta, 
on Jnno 9. 1889; and it was evident, from a cursory inspection, 
that it wan of a carbnnaceouK nature. In extpmal ap|iesrance, a» 
stated in JNafiire. it cxliihttcd a doeji ftrowiii^b -black color, 
relieved by numerous xmall brilliant white cryiitab. The sur- 
face wa** conttiderahly wrinkltil, nml blown out into mwelliugs. 

, The material was very friable, and readily wiled the fingeni. 
flection under the minrroAmiie wait observeil to conHint largely 
of opaque matter interepersed with cryatala of a maRnaiian 
pyroxene and pexidote. Fine particles of metallic iron and 

^oickcliferout* iron were rtitditT culleotcd by a nui^et from the 
>wdered rock. Iiaving all tlie charactcrihties uf meteoric iron. 
The density of the meteorite wa^ not very high. 2.405. About 
85 per cent of the rock wa« found to be attacked by artdt;, Ute 
purliuu no attacked being sbttwn l»y analy«iH to consist mainly 
of a silicate uf otnguc-«ium and iron having the c«tintM»itiou of 
peridnte. On the remaining 1.5 per cent being healed iu a cur- 
rent of dry oxycen gaa, it readily took fire and burnt lirilliantly. 
The products of combustion, which were allowed to pass through 
the u»ual abiMrptiun tubes containing pumice and mlphuric acid 
and potoah, showed that the meteorite contained nearly .1 per 
cent of organic matter. In order to rdttain Aome idea oa to the 
natnre of the carbonaceoufi subatance prewnt, a (juantity of the 
rock waa powdered and then diget^ted with alcohol. On 
evaporation the alcboloic extract yielded a bright yellow reain, 
which was readily precipitated from the alcoholic tiolutian by 
water, and much re»*ejiihle<I the kahfiite nf "Wohler. Tlic most 
curious cliemica! properlieM of the meteorite, however, are 
exhibited with a cold aqneons extract of the piwdered rock. 
Tlie Altered liquid in quite colorleoA, hut exhalcfl a faint odor 
due to ao organic salt which carlMinizeti on erapfiration to 
dtTHew, and may tw burnt upon platinum foil. The aqueous 
extract further contoinH nenrlv 2 per cent of mineral matter 
pOMeening properties of a novel character. Bariuni-chluride 
solution RivcM a hoary white precipitate, wbirh. howeve-r. \» 
not barium sulphate. Silver nitrate givGa a voIuminouH curdy 
reddish -violet precipitate, reminding one of silver chromale, 
but nf quite a distinct and peculiar tint, and which hlackena 
In a very few minutes in daylight. Tlie substance which 
exhibits these re-actionn in unchange<l by e^■aI>o^ation to drmeNi 
and ignitiou to rednest>, readily dissolving in water again on 
cooling, and giving the above rv-actions. The silver -nitrate 
precipitate, when allowe<1 to stand fur Mime time luidiHturbed 
in tlie liquid, heromeA cnovertetl into coli:irle»H but brilliantly 
rvfractive crystals, which yHiIarize brightly between crossed 
nicolfi under the microscujie. and which are iofioluble in 
boiling water. The properlit* of this new Mib^tance contained 
in the water extract appear to appniximate must clot>ely to 
those of certain metallic lellurale**, but the new compound ap- 
pears abo to differ in certain respect* from those terrestrial. «lt«. 

— We owe a new and interesting application of photogra|ihy to 
H. Bertillon, the weU-kuowu director of the Identification 
Department at the Paris Prefecture of Police, M. Bertillon has 
been devoting hinim'lf for stime months to the study of the 
physical |)eculiaiitiefl engendered by the pursuit of dilTerent 
occupatioUM. Acconling to .Vofufv. the police have frei-|uently 
to deal with portions of hodieti aud it would greatly aid their 
luveHtigationH to lie able to determine the calling of the 
murdered per.HTtu in each jiartictilar cnsm*. The baud is, os a 
rule, the part naturally most afToctM by tJie rM^cuiiation; and 
M. Bertillon baa taken a very large t^ries of photographs, each 
one nhowing on a large scale the liandx. on a smaller scale the 
whtile Sgure of the workman at his work, so that one may nee 



at a glauce the pn«ttion of the body, and which are the ports 
llmt undergo friction from tlie tools in uae. From tbe bands of 
the navvy all tbe secondary lines disappear, and a peculiar 
CAlloslty is developed where the spode-bandle rute against the 
hand: the handM of tto-plate workers are covered with little 
crevices produced by the acids nnployed; the bands of lace- 
makcrs arc smooth, but they have blislere full of serum im tbe 
hack and calloRitie!* on the front )Mrt of tbe sliouldcr. due to 
the friction of the ntrapK of the loom; the thumb and the first 
joints of tbe index of melal-worken show very large bliHlers, 
whilst the left hand ha!< scars made by the sharp fragments of 
merat. Ejt[iert« in foreuwic medicine (A'emoiH among others) 
have before drawn attention to the subject; but tbU is the 
first time that an investigation has been carried out on a large 
scale, and In M. BerttlloD's bands it should lead to tbe beat 
results. 

— Two new expedition.s are announced in Olobug, Bd. 6.^. 
No. vi. Joseph Martin ban lately left Peking with a few 
companions for Lan-cbow and 8in-ning. with the iuteotioo of 
reaching Tibet by the country of the Kukii Nor. Tlie journey 
is undertaken for tbe purpose of geological and physical 
geographical investigations. Thif> traveller is famous for his 
great jotimey in eastern Siberia, and in particular for his uscent 
of tbe Stanovoi Mountaiua. Tbe well-known French travelloTt 
Bonvalot, accompanied by Prince Henry of Orleans, has com- 
menced a new journey in Asia, the aim of which is nothing less 
than to traverw; the continent fn>m north-west to Miuth-east. 
Tlic exiH.'dtiion is to iirocecd from Omsk through Semipalatinak 
to Chugiichok on the Oliinese frontier, then by Manas, Urumtai, 
Karasbar, Korla. the I^oh Nor. (Itamuen-Tai, Kukusal on the 
upper Yang-tni-kianc;. Tsiamdo. Batang. and Yunnan, to the 
coast at Tong-king. W. Bonvalot i», however, quite aware that 
his plan may very probably have to be considerably modified. 

— The graiB known as "I.alang"' {Imperata ejflituirtcat gives 
the fmeaten of the Malay Peninsula more trouble than our own 
pralrie-gianes give tbe tree-plantem of the West. TItis Lalang^ 
is injurious, says Garden and Fortat. by reason of its inflamma- 
bilily. and because it pre\-ezits any cultivation of the land cov- 
ered by it. exceji* ut great expeniv.'. Wlierevur land is allowed to 
nm to watite. it is soon covered with this grass, except where 
the soil is wet, or sandy, or shaded by trees. The onnnal report 
of the conservator of forests at Singapore refers at great length to 
this plant, stating that it con be exterminated by clicmicals; but 
these are exiieiwive. and have an injurious effect upon the trees 
planted in forest upon the land afl^rwanl. Wlieu treect are large 
enough to throw a Hluide, the I.Alang quickly disappears, and it 
caunot penetral*^ into forest gladcM tf but a few trees bar its 
progress* The gradual planting of bushes and sluide<tCMS is 
reoomnMnded as the sitn>st remedy for this grass pest. 

— An interesting study has been lately made by Herr Tor- 
cbennff (PflOfjer'g Arefiir) of electric currents in the skin from 
mental excitation. Unpolarizable clav-elcctrodes. connecrted 
with a deliwite galvanometer, were applied to various parts, — 
hand)^. fingers, feet, toes, nose, ear, and back-, and. after com- 
penHBtiiin of any currents which occurred during rest, the eflfects 
of mental stin^ulation were noted. Light tickling with a'brush 
causes, after a few seconds* period of latency, a gradually 
increasing strong deflection. Hot water has a liko effect; cold 
or the pain from a needle-prick, a leis. Sound, light, taste, 
and small stimuli oct similarly. If the eyes liave been closed 
some time, mere ojiening of them causea a couNidemhle deflection 
from the skin of the liand. Different colors here acted 
unequally. It is remarkable that these skin-currents also 
arise when the sensuliuus are merely imaginei.1. One vividly 
intngines, for example, he is sulTering intense heat : and a 
strong current occurs, which goes down wlien the idea of cold is 
sulMtituted. MenLiI effort produces currents varying with its 
amount. Thus, multiplication of small figures gives hardly any 
current: that of large, a strong one. If a jiersou is iu tense 
expectat{on,thegaIvanometer mirror makes irregular ivtcillatims. 
When the electrodes are oo hand or nrm, a voluntary move- 
ment, such as contraction of a toe or convergence of tbe eyes. 
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gives a Htroiif; currpnt. In all the experiraentfl, aajs A'a^rifv, jt 
appeared that, with «(ual mure^pxritatfoo, tbe strenKth of 
Uk? skin-currents tlepeoded on Hie degree to which the part of 
tlK> 8kin benriiiK thi> eloctrodeit wan fumi^hnl wUh Kwc^at- 
gtamlH. Tliiirt winw part** of the txick, and upper ]eg nnd nrm. 
having few of thette, gave hardly any current, flpn- Tarchenoff 
considers that the course of nearly every kiaO of nerve -activity 
Is ncconipanied by increased action of tbe skin-glands. Eveiy 
ncrre-funclion. it is known, cauees a rise of lempeialiire and 
aocutanlation of the products of exoliange of material in the 
body. Increatie of ttweut-excretion favan cooling and getting 
rid of thoee products. 

—In the HunniH-r of 1887 Horr Lindcnlmuin found a petroleum 
lake on a narrow l^ingue of land in the nnrth of H<)ghnlien, It 
is ahout twenty-twt) miles nnrth-past of a village nani«i Pomor. 
and at about 54" north latitude. A little south of Puuior lies 
Baikal Bay, a good harbor, which has a depth of eight feet at 
low tide, and could therefore be ent«red by Hmall vessels. 
There wnnhl he no difficulty in making a road from this place 
to the petroleum lake. There in alao another spot, flne hundriK] 
and twenty-Rve miles south of tlie former, where petroleum is 
said to occur. 

— Herr T. Tlwroddsen was in the summer of 18S0 travelling 
io Iceland, and has given iin account of hiti diiwovericw in 
Betterman's MUtfibmgen, Bd. S.*), No xi. Tlie part of the 
island be vinited liei> ud the W(«tem edge of Vatna Jokull, to 
the nortli-ea.st of Hecta. A great port of thia couutry has never 
been visiteil hy any one, for the total abiencf of grans for liorseD 
renders travelling 'dilllcuU. All the lower slopes of Torfa JOkulI 
are covered with lava and aRhe«, but the KulMtmtnm and tlte 
ridge itiiclf are composwd of p:itaKuui1« breccia and tutT. Tlie 
large river Tungnaa apiirooche.-! iiiiich nearer to Torfa Jokull 
than it is drawn on maps. Croissing thia river. He rr Tliorotldsen 
took up hL8 (juarteni by the Fiskivbtn. and made several 
excurstouH in Che neigh borliu<Kl. TUe takea abound in trout: 
they are small, and are rcpreseutod on the maps on too large a 
Kale. They are not surrounded by glacial dtfbru, but sie 
almoHt all crater lakes. Across an exleoaive tract of lava, 
totally devoid of grass, lien the Tlmrisvatn, which is iji>t a very 
Hmall lake, an rei*re«iented on (9unnIangHiion*ft map, but one of 
tbe largest in the island, uud not much less than Thingval- 
lavatn. Tbe lakes are geoerally enclosed by steep mountains, 
so that it is ditticult to approach, them. It has been hiip|mm(h1 
that the rivers Skapta, HverxOsflji'it, and Tunsnaa rioe at the 
name place from a glacier, and they are so represented on 
GuanUiugBaoa'a map: but Herr Thoroddsen found that the 
Tungnaa flows iu two branchcH from a large glacier, the edge 
of which extends in a long curve from the mountains south 
of Vonnrskard Io thtyne near Fljottthvcrfi, that the source of the 
Skapta lies about nine mileit farther south, and tbat the 
Hverfisfljot rises from ten to fourteen miles iitill more to the 
south. Three tfenated tidges run between the Tungnaa and 
8kaptii, from the Vatna JrtkuII to the Torfa Ji^kuU. Tliese 
mountainH are composed entirely of palagonite Mlrccia. and the 
valleys are tilled with volcanic ashes and shifting sands. 
Between the mid<lle and youthen) ridgei? lief< a lake nlwut 
twenty-three miles long, which stretches nearly to the foot of 

..Vatna J~>kull, and, though in mo^t placen very narrow, is one of 
the liirge^t in Iceland. It is fed with milky water hy nmnerous 
glaciers. Near the last of these, Herr Thoroddsen. on his way lo 
the Torfa Ji^kull, viaited i*eversl warm spriDgs and solfataraa. 

— The remark made at a recent meeting of the Royal Geo< 
graphical Soriily by the pre«4ident, a/'m/wM of certain explora- 
tions hy Kir. Theodore Bent, viz., thit there is still much work 
for the competent olwerver in regions where prarticiilly no risk 
need be eDcouult-rcO, is wtrikiuitl.v exemplified iu Ibo aci.-ouut of 
tl»e Ia»t voyage of that atToiiipltKlieil explorer alung the ttouth 
cvtast of Asia Minor, an described in the Journal of fldlenic 
StudieM. Sailing along the Cariaa coast, he landed in the bay 
of Aplotheka, at the ancient town of lyjryma: and. hearing 
there of some ntins a few hoiifs distant, he rowed to tbe place, 
and discovered a curious little harbor with tbe entrance not a 



Rtone'.i throw in width. Thence an liwir's walk bnMight him to 
some extensive rninB, which, from an inwription, he believed 
hiujscir able lo identify with tolerable certainty as Kasarpa. 
The village of PlKeiiike iicing just l^eyond, he ctvuld sUo 
identify with certainty the little harbor as the Kp^ea Aifi^ of 
Ptolemy; for this harbor lies, according to that geographer. 
between Loryma and Phojnike. Pliny aUo nientions that 
Porim Cre«im lies just opposite Khodes at a distance of twenty 
mites, which agrees with the position. Again, a little farther 
along the coast, on tite Oolf of Hakri, Mr. Bent was able, from 
inscriptions on the ruins, to identify the site of a l^vcian town 
of some im|»ortance,— Lydw, the capital of a district known aa 
Lydatis. A little farther on. an old Hellenic acropolis, sur- 
rounded hy a few tombs, seeuied. fiom some lialf-defaced 
inscriptions. Io have been known as Liiuta, though the site 
seems to be that assigned hy Ptolemy to tin? town of Karya. 
Some of tlte iuwription.t found in theee places are of considerable 
interest, aud the remains are d?!icribed by Mr. Bent to be not 
without artistic merit. The whole region is now inhabited 
only by nomad tribes of Yurut«; and lhe«e discoveries ar* 
alludpil to here merely to show* how much more may be done 
and dit).r«vered by the explorer, within easy reach of home, than 
is commonly supposed. Imleed, to quote Mr. Bent's words 
with reference to this district alone, ' 'Inasmuch as Pliny tells 
i» tbat there were once seventy cities in Lycia and in his time 
thirty-six, of which he only knew the names of twenty-five, 
there is room for much more geographical discovery in this 
interesting district." 

— Garden au.l FotMt states that it lias rece!ve<l at it<i oflice, aa 
a reminder of the mild winter, a very interesting photograph of a 
group of Cliriiftraas roses which came frum Cazenovta, M.Y.. to 
testify how beautiful these flowers con bo in mid-winter, 
Brancltesof nL-uiy slinilH with fully expamle<1 flowers were also 
received; and in a collection of this sort from the M«>li!in N'nr- 
series at Germantown weres|iray8 of the Coraelian cherry with 
the yellow st(unen:a shciwing through itie opening buds, and the 
Tiirtarinu bonevinickle with buds just o|H<niug. 

— We learn from Naiurt thai remarkable phenomena are 
witnesseil at the new olinervatory on the steep and isolated 
■ Sflntis in northern Switzerland. Thunder-storms are e-xtremely 
fretjuent. Thus in June and Jnly last year, only three days 
were without them. As a rule, thunder peols from mid-day 
tilt evening. Tlie nol<M' is short, jHirtly owing to shortness of 
flashes, tind partly lo the small amount of e<'ho. The thunder- 
storms come on <(Uite suddenly, in a clear sky. One of the 
surest indications of their approach is tbe bristling of tbe 
obseri-er'tf hair. During hall the iron rods of the house give a 
hissing sound auocialed with luminous effecta. 

— Messrs. Houghton, Mitflin, & Co. will insue in February, aa 
an extra number of the Ri%-erside Literature Series. "The River- 
side Manual for Teachers." containing suggestions ati<l illustra- 
tive lessitm leading up to primary reading, by I. F. H.tll. super- 
intendi^nt of schoKira at Leominster, Ma^. The manual will 
apiN'ar lati'r a« the Introiluctory part of "The Riverside Primer 
and Manual for TeacheTs." It points out. principally by the 
aid of illustmtive Ittisoiis, wliat steps Ute pupil should take Ix?- 
fore beginning the primer. Tlio primer and manual form tlte 
tinit Imok of the Riverside Reading and Ijingiiage t'ouise, which 
atsti includes "The Riverside First Reader." "The Rivoreido 
Second Reader," and, for higher grades, the regular numliers of 
tlie Rivci-^ide Lileralun.' Series. To uccoiiipany the^nuiiuul aud 
primer, )Ir. Hall bat designed an in-stnictiun frame ei{ui[)ped 
with tlu'i-e ^M of language and object pictun^. pn^pored espe- 
cially for this purpose* by F. T. Merrill, script and printed words 
and Hcntences, and a displaying holder. The object of Uie River- 
side Lcmgungc and Rt^>uding Couree is, first, to givu young chil- 
dren such n training as will enable Uioin, while overcoming the 
mechanical difKciiltieit of h^irning to read, to acquire a taste for 
good reading- matter, and incidentally to gain a power to expnna 
tlu>nuelve» {^>rally and in writing with accuracy, good taste, and 
facility: and, second, to supply children of ciach grade with the 
best reading-matter tliat the world's literature affords. 
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M. DU CHAHXC ON THE MKING AGE. 

The fdllnwing (rriiu Mr. Du fliniUu, wiilloii lu iIk- editor o( 
The Lomlon TVnifts. ap[n>aro(l in that jiiimi.il fur Jar. 7: — 

"A» Mitnt* misundnTBTdDdiDK lias arUeo in reKanl to tlie 
liistoriL'al chapters of wy book on "'II11' Viking AgF," will 
you allow ok-, to give wiiie fulU'r exptaiiatiou of my views in 
regard to the earlier iRiiahilaiils anil invaderR of Britain? 

"In studying the liixtiir;- and antiquities uf any countrj 
which at aoiue previoutt ]ieiiod has been ovemin and ocxnipied 
by a fureigu (wwer, wc naturally Mxiiect to find soiui- iiiateriiil 
trnces of the iuvailer, in the Mh»|ie of mouumcnts. insert [ilions. 
gjavfH, wcapnnti, oniainent», etc. Thnn Iltmian remainn are 
plentiful in (t^rnuinia. lialHu. and Britain, and in i^euetations 
to come British remains will doubtlcas be found in India tu 
toll tlw* tale of EnglainVs dimiiniun llun:-. In like iiiaiiuer I 
ar:^:ue lliut the urelioeological n>mainH founil in Kngland form 
the strongefit evidence Ha Ut who were the pL>o]ile who Luvade<t 
Britain. The so-callwl Haxon. Anglo-Saxon. Anglu-Romaa 
objects found in the Btitinh IsleN i:oriei>|>uDd, down to Ibe 
uiiiiutest detail, with objcctn found iu St-nudiuaviu uiid in 
the iiiluiidtt uf the Bullir, and in no other place where Norwmen 
have not butin. 

"Tlie iiiHJiirity of tbe criticisms whicli have come under ray 
notice ileal in aweepin/; statements concerning language, the 
views of historians, and so forth; a few have here aud tltete 
ventured on the di.'vcuuHion of a point uf detail : but none, no far 
UH 1 am aware, have attempted to deal with one of my cliief 
arguments, which iti Itastil upon the existence of the material 
remains to which 1 have referred above. Tlie first of the 
maritime tribes of the north mentioned by Ruiuan writcrii 
was the Suiones. the Svtar of tbe Sagas. Tacitu» tle9cril>es 
their ■jhtps, and hi;3 dcHCiiption exactly coincides with the 
vessel found at Nydam, of which on iltuatratioo is given at 



p. SSO of my 6r9t volume. My hypothesis tiiat Ute Vexiett of 
Cawar weie proliabty the advanced guard of the north is based 
upon the evidence that their ships, as de»>cribed by Cwwar. cor- 
respond in a rpioarkahk- manner with the ships of tl*e Norsemen. 
"It is reaKouuble to MuppoAC. at Tacitus makes no meutiou of 
these Suiones having cume into contlict with the Romans, and as 
he infurniH o» that Utey 'himured wealth,' that tbn^'he vaw carae 
for the putpoM^ of trading: and this is confirmed by the iiunnlitiea 
of Roman objects, aud especially of Roman coini«, di»itribut«*d id 
Ouda and buoids throughout Scandinavia. To take one example 
only: the h'jnrds at Uaget^borg and ijiogdarfe include upward 
of 24,000 Roman coiiit^, furtniu^ an almost unln-nken serie^t from 
the time of Nero (54 A.D.) to that of .Septimus Severiis (311 
A.D.), and none of later date. Other fimln throughout the 
country exhibit a saceefsiou of Roman and Byzantine coins, in- 
cluding many ul gi>ld ami silver. Itum the lime of Augustus 
doiA'u tu the later doytt of the CaaUzru Empire. 

"Nt'w, the general distribution of the coins and manufactured 
articles, and the htrge nnmlier of them, show, 1 nminliiin. that 
not tlie Ruiones, 01 any one tribe, alone, bat all these trih<>$, 
carrieil on an exlcnirive warfare and cuniiuuous coiiiuiercial 
intercourse with the Rumuu Empire. Tlie Romana, cu the other 
liand, never penetrated into tlietr country, their knowleilj;** of 
theni wait very vague, and Roman writers selected a trilic here 
and there (&g, for example, tliese very Suioiie^) , and attributed 
to them certain eharacteriatic-s and cukIomih which in fact pro- 
vailed througlHjut Scandinavia. Tliis vBKUenes:iof nomenclalun? 
is e-vliibitcil in the fart ()iut the name Siiione»> diiMipiiearti from 
history f<ir wven centuries, until we find it again in the pa^'M 
of F^inliard. who writcji. 'Tlie Danes and Suionutf, wlioiu we 
call Northmen.' Meanwhile, other names, us Franks and 
Saxons, are given to hordes of invaders and warriors whose 
origin and home are wrap{>od in mystery. 

"Another point of great importance in this discussion is the 
enormoMs number of graves scattered all over tbe country rjf the 
NoiHemen, iudieatiug a very denue population. 

••Now. it is reasonable to draw three conclusions from this 
evidetice. which T lure merely sketched in outline: <I) that «ce 
Bud from the day of tbe earliest Roman historian* conlinuous 
trae*:-'<i of a mntitime people in the ncirtli who.'K! country the 
Romans and their successors never «'ere able to invade: (3) 
that the Roman aud early media'val nomenclature, us beariut; 
on this ppopte. h so vague as lo )k* n-ortblesi^ for hisloriual 
pur|iosee: i'^t that the country, when we gain access to it, is 
found to he full of material remains indicative of u dense and 
warlike jjopulation. of advanced civilisation, and of continuous 
intercourse with the outer world. 

"Turning to England, wo And copious remains from a very 
early date which are nnt Brititih nor Teltlc nor Roman, which 
have been variounly labelled as .Saxon. AnglO'Soxou. Anglo- 
Roman, and so forth, hut which corre^tiond minutely with the 
remains which I liave described in the north. Of every such 
ubji-ct found in England I claim that T can produce the coun- 
terpart in .Sirandinavia, and J challenge the hi^t^triaus and 
archa-ologists to show me any place in the baaius of tin? EIIjc, 
the Wi.'ser. and tbe Rbiut- whore corresponding objects have 
been discovered, 

"I ask again, is it ar is it not reasonable to infer that these 
remain»t found in England indicate that England wat? invaded 
from tbe north? U it or is it not njasonable to hold that tliese 
invaders caiue. not from any one special spot in tbe north, but 
that tlieir expeilitions were made jnlntly by many tribes com- 
bining for the purpose, as we learn from the Sagas was their 
customary practice'' 

' 'I have taken pains to make no statement which cannot be 
supported by n quotation of some recognized authority, or l^ 
reference to «nme established fact, and tbew materially corrob- 
orate each other, yetl am accused of twinging forward crude and 
ignoraot theories. 

' 'Jn conclusion, I would ask my ri)iponents to prove to me that 
their account of the origin of tlie English people is any thing 
more than a theory: and. if so. I challenge them to produce 
the facts on which it \i based." 
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THE LATEST IHJXJRIES ON THE ORIGIN OF THE 

ENGLISH. 
(n'ltf intifrf /row p. n.) 

**An{;In-Saxnn invnOem of EnfcIaiKl." who came from itnme- 
where in midille Uermao.v. Only hnw in this doclrioe lo bt' 
recouciliil with tlie "■assumptiua" that "tho iuvadei-s of 
Bnglaod cflo»e from tin* north"*': Tnkiui^ il hy itself, the 
tunithem thniry comen to thin: the ninin l>ody of the inradprn, 
"AnKlo-SitsoDH." '■'HiKh-Saxo-is.** whtitvvvr they an lo be 
called, i^turted from middle tjemiany, from some poiot bctn'peu 
WostfRliii nnd Tliiiriuj^ia, from toitie imrt far uway from 
marling and pwt-mannrc; hut on thoir road to RHtaiti th^y 
fell in with r^rtiin coni|winii)na. — Friainn^, Lciw-Saxonii, Juti-s, 
— all i»'?mJai;ly from the DinrliaK uiid pvat-aiaoure cuuDtry. 
In company wlLh tbt-ui. they cauie into Britain, to 11 inrtof it 
which had somehow alrt^y tiecoaic '*Enf;Iand." 

Thin Ac^minely is th^ dortrine whirh ih caminlly thrown o<it 
iu the second of our quolntion from Mr. Scehohni. Now, if wo 
ooiild uuly pet rid if hypliened words, and talk dimply of 
*'.\Dgle8" or "English." it would help Mr. Sfelxihm'd nise 
Dot a little. The old thing \s, that, in argning aKi>>Ti)^t ^Ir- 
Heelx>bm'8 ca«e, one ban first to put tof^Pther hin vnno for htm. 
Iu bis casual n-ny of putting tbingtt. he doe^ not iioem to knitw 
how tnucb might Imve heen rvally ouid on behalf of Honietbiiit; 
very like the view wbieh hv let.-* (all. in the. older edition of 
Spruner'H "Alias." Mr. l^eeliobm would have fourtd an Englinh 
land ninrked for him in the rety part of Germany where he 
would have most wished for it. 'l"heie was an Ajigdn shown 
clearly enough between Wculfalia find ThurinKia, and whatever 
wait to lie itaid nhout th*> branrh of the Anj^leH who were held 
to liare dwelled there was carefully brouf^ht to;<t>thi?t by ZenM«.' 
Unluckily ^iji* inland Angetit has vanished from the revi^etl 
Spruner-Meoke. a» aho from the new atlas uf Droynen. It 
might therefore be dHn>:eniut< lo build any tbeurieH ou thf 
SDbjt>L't withuut going deeplv into the whole (juestinn; but ju9t 
■uch an Angela as ignited Mr. Sec'hobm's theory wa» there, 
mcconling to the liest lights, at the liuie that Mr. Seelwlmi 
wrote, ir be wax not aware of thin, hia mumbling by an a 
priori rutid on a doctrine actually supported by sm'h rettpectable 
aullioritief^ i» one vt the i«trnnge-<>t of undesignnl coincidencet*. 
If lie wax aware of it. it ia almost more (tlmn^e that he flhituld 
not hare thought it wottb while •to refer to a fact or Bupposed 
fact of »o much ralue for bia rase. With its Itelp. that caae 
could b«* put in a veiy taking i^hape. lliese centxal Angles, 
used to n tlm-e-field system, set out to go wmiewhither, it 
need not linve been lo Britain. On the load they foil in with 
com|MinioUH. Saxnrn^, l.<)w-S.ixnn, Frisian. Jutii«b, any thing 
else. Tbeae seafaring folk would doubtless knuw ilie way to 
Brititin much bftli-r than the Angles of middle Germany. 
They suggest the ciHirse that the expedition should take, and 
the unlli^ force cromefi the nen in as many keela uh might be 
Deedful. It may even be. if anybody choonea, that the inland 
Anglue, entering into partnership with the seafaring Uaxons, 
first wt foot on Dritifh soil under the style, already duly 
hyphenwi. of '"Anglo-SaxonB." To lie fture, in Britain itself 
the com[X)und name was not beani till some ages later, and 
then only in a very Mpecial and narrow sense. But un the 
maiulatid it was kuown much earlier. Paul the Deacon uses 
it;' it may liave been ut«ed earlier still. 8u tlu.-n- is really a 
very fair case made out for "Anglo-Saxon invadi^rs of Briwin" 
coming from Mid-(iermnny. and no doubt bringing the three- 
field («ystem with tiK-m. AVe have only to Huppone that in the 
matter nf agriculture some such agreement was made betwet-u 
the difTerent classes nf setilera, as we know woa aomelioie? 
made arooog joint settlers in early times. The Sicilian Naxos 
reckoned an a colony of Clialkin. but it took its name from the 
elder Naxos, In Himera. peopled by l>oriaus and CTialkidians, 
the speech waa mingled, but the laws were Clialkidian. So in 

I •■ Dl« I>f QtwlMn nnd die MMlitMnctmnM." US. c.f. AO. It would b« (1«ei- 
cvroua (o «at«r (.-nffakllj utd U4[bt-h«An«dl7' on quoMtons sbout "Aacriiull.' 
'•Biit*m,*' and the Uko. 
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the Anglo-Saxon rnlonizatinn of ritain it was evidently agreed' 
that the Angles should l>ring their system of tbree-fleld cultura 
into the conquered laiH); the Saxons, Low>SaxoD», Frisians, 
and Jutos. any other votaries of marling and [ieat-maDur«. bftd 
to conform to the practice of their U-tlern. 

There would Btill remain the (pit^tion of hingnage. — a point 
of which Mr. Seebohm does not iti'em to have thought, but on 
whieh ZeUHx underwi?nl some bearchiugH of lieart. He puis the 
question, without very poBltively settling it. whether Angles 
who dwelled so far noutb Kpoke High Dutch or Lcjw. In the 
tifth century, indc-cd. the question could hardly have been of 
tbe sMine muinenl an it would have be^'n in the ninth. Tlie 
High Dutch has not as yet wholly parted pompnny with the 
low. Still the point is worth thinking nf. Tbotse who U!te tbe 
one-Oeld and tbe peul-manure have ever belonged to tbe ranks 
of men who rafe» and liriitkrii. It may be ihat those wbo 
practise the tlufc-Beld culture had already begun to fall off to 
them who fttven an triiiKvn. But nnc thing at least l» t^erlain: 
no man ever d:d *«^rjt and Iritiken in thin isle of Brllian. If, 
then, the Angles of tbe inland England had l>egiin to a<lopt the 
more modem forms, Hometbing oi an agreement — agaiu like 
that of the Dorians and the Cbalkidians — mu»«t have been oomo 
t<i betWf-en them and their Netbi-r-Dutob rompanione. While 
the inland Angles had their wa.r in tlie matter of thiee-fleld 
cultnre, the levaer point ol language was yielded in favor of 
the seafaring Saxon. 

Mr. Seetwbin'n cnsual tlieory, then, when worked out with 
^me little rare, really pnts on m winning an air that it la 
bard not to accept it. Yet, even if we accept the existence of 
an inland Augein without any donht. Mr. Seelxilim's lb>5>ry at 
tetii^t would nn (hold waler. tt simply hasngainst it the univerrial 
belief of Engli!>bm<m fntm the lieginning. In the eye« of 
Baeda. in the eyes of tbe Clliioniclers. in tbe eyes of the glee- 
man uf Brnnanburh, in tbe eyen of all who ever !^|X)ke or sang 
of the great migration of our people, the Angles, no less thaD 
the Saxons, count among the Neafuring folk '>f northern 
Germany. Tlie England from whence tb*'y came, the England 
which their coming was «iid to have left empty of men, was 
the f^ngland of the coo-tt nf Sle«iwtck, not any inland England 
l>etwi>eu Weslfnlia and Thuringia. At all events, if we aro- 
lo believe otbetwise, we have at least a right to lutk that tlie 
question ebaU he thoroughly disccssed on its own nierilA. and 
not t<:Msed jauntily aside as a iiniall point tn tlie hlatory of thp 
mtalinn of crops. Till IheJi, whetber we l>elifve that we were 
called "ah anffdiea facie, id cut jrnlcra," or merely because we 
dwelled "tn Hugnlo trrrxe" we shall still go on Kdieving that it 
was ftotii tbe borderland of Germany and Denmnrk that our 
forefatbem, net .forth to work by nea their sliar<? in tbe wandering 
of the nations. It may be that some of tbe Anglian folk may 
well have fjtniyed inland, au som<' of the Soxun folk may have 
stmycd farther inland still. But tbe first England of history, 
the land from which men set forth to found the secnnd, as from 
the MK-cnd they set furtb to found tbe third, was assuretlly no 
inland region from which they had to make their way to a 
dislimt cuBSl and there pick up Saxons or Friitiaiis as com- 
paniou.^ of their further journey. Tbp little England, the little 
'Urifpilux ternv.^' of Sleswick was only part of it. Tliere is no 
need minutely to mea.sure how much waai Anglian, how miKh 
Saxon, bow nmt^h Frinian, how much belonged to any 
other branch of the common stock. In t)ie days of Taottue 
and Ptolemy tbe Angle and tbe Frisian wen> folk iif the main- 
land only: by tbe days of Procopius they had won their home 
in the tnland to nnrt of which one of them woii to give his 
name. 

We came by sea. By no other M-ay indeed injiild we make 
our way into an island. But we came by sea in another flense' 
from that in which Koman Ciesar came hy sea before us and 
Norman William camu after us. We cauiu by Hea not Htmply 
because the sea was the only rood btit Ixrcause we came ns folk 
of tbe tt^ to whum the sea watt not a mere jiath but a true 
borne. Of the detaiU of the purely Anglian settlement and of 
the Aoglea tbemtielves we knuw comparatively little, for the 
obvious reason thai they lay farther off than their fellows from 
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l\u> range nf Roman knowletlgc-. But of the Saxon nhipmen 
and tla-ir doingu uc kiiow a g«od dcul ; Sirloniiui hart taJtui no 
Rmall pains to show what manner nf men tbcy seemed Ui be in 
the eyea o( the "Roman of Uaul.' They first liarricd jiuil then 
wtlled on both eides of the Channel. Tlmt their scttlementa in 
Britain were (^ea^cr and more abiding than their M>ttlenu>nts 
in Gaul was the reMilt of many later caoBes. The Haxtm of 
Chicbester oweti bin preaence an British ground to the seme 
geaenl effort to which the Saxoo of Bayeux owed his presence 
on Hauliuh gronml. TTie Saxnn of Chichestflr keepii his Saxon 
flpe4>rh and from hin land tlte Saxno name ha» not passed away. 
The Saxon of Bayeux haa for afcea apoken the Latin tongue of 
his neighbors, and while Susses yet lives on tlKt map. the 
OtliHytia Saxoniat ha^ given way lo other nanieft to the lifmiin 
and the deportment of CahruloH. Bnt each n-a» planted in 
his new home b^ the force of the Karae movement, the Baxon 
wandering on the sea. And once planted in bin new home, 
whether in the island or on tlve mainland, he ceased to be a 
wanderer by sea. He sat down and tilled the enrth, and 
lie guarded the earth which he tillett by the anm8 no longer of 
the fteafarer but of the land warrior. Tlie change is not won- 
derful. It has often happened in other landn, it haa happened 
again in the name land. To be seafaring folk or to be Iam1»- 
meo in not always a i|uestiou of 'what is bom in the blood. 
Prosaic as it sounds, it is often tlie renuU of the circiumtaacee 
in which men find themselves. Seafarinfc (Corinth planted at 
one blow her twin colonies of Korkyra nod Syracuse. Kurkjra 
OD her iflland met her parent on the suus with fleets equal to her 
own. Syracuse, planted in an island indeed, but an island that 
was in truth a continent, took to the ways of eonttnenta. Uer 
landfolk were driven to take to the sea to meet the attacks of 
tbfMe Atl>enians who. two or thnie generations before, bad been 
DO leaa laodfulk themselves.' So it was in the very land of 
Bayeux. Wtien the Xurlhnien came in their sliips, neither Stixon 
nor Frank had 6hii« to withHtand thorn. Presently the sea- 
faring Northmen, once settled in the land, changed into Norman 
landfolk, foremost of warriors with horse and lance, but lo 
whom the horses of the wave had become simply roeoiis to 
carry them safe frDmRh(>giou to M<.>s!iaua, or from St. Valery to 
Pevensey. 

Why, anme one may ask. do I put fortli again such very 
obvious truths as these? Because they are of no small impur- 
tance. if we are to discuttf the latest theory of alt an to the 
origin of tite English people. Tlie only question Ik whether 
tliat theory need be diacusaed at all; it is bard to argtR' against 
that state of mind which, in the days wheo we teumeil logic, 
we osed to call ij/norufio elenchi. But if not discussed, it must 
he mentioned, Perlwips if this uewe-st view of all had not 
come up the other day, I might not liave chosen this time to 
talk alK>ut the views of Mr. Heebolmi. But when M. Du (liaillu 
puts forth his theory, it at once recalls Mr. Se^'lH'lmi's theory. 
The two stand in a certain relation to one another: neither can 
be fully taken in without the other. Both alike throw aside 
(be recorded facts of history in the interest of a theory, be it a 
theory of the rotation of crops or a thtory of the greatoi'ss of 
Vikings. Each theorist alike. i>osrif»ied of a single thought, 
cannot be got to stop and think what there in to be said on 
the other side. H. On OhaiUu has put forth two very firetiy 
voIumeH, with almndance of illUKtrations of Scandinavian 
objects. Most of Them, to be .-^ure, will be found in various 
Scandinavian books: still here tliey are, very many of tbew. uud 
looking very pretty. M. Du (Thaillu has given us a great many 
translations of Hngan; hut we have seen other translations of 
sagas, and some of them have been made by sound scholars. 
Criticism in hardly attempted. When the Seaudiuavjau legend 
can be tested by the authentic English history, when tlie saga 
itaolf can be dividnl into the poutcmiiorary and tn»tlwortby 
verse and the later and unimstworthy prose, — work, all this, 
which has been done over and over again by the scholar for more 
than one nation, — M. DuC^liaillu simply gives us the sagas again, 
with coinmeuta now and then of amazing simplicity. The saga 
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of Harold nardrnda, the bits of genuine min«itrplay of the 
eleventh century patched together by the proae of the thirteenth. 
)iaB been long ago thoroughly examined in its relations to the 
English narrBlivea: above all. to the precious piece of con- 
temporary English minstrelsT preserved by Henry of Hunting- 
don. It might linre seemed hardly nemlfnl nowndayit to prove 
ODce more thai the picture of the Engliali army in the wofsa. i> 
simply a fancy piecv drawn from an English army vi the 
thirteenth oeulury. There are the English archers, the English 
horsenrtea, horeemen too whose horses are sheeted in armor. If 
any man doubts, he has nothing to do but to i^ompure Saocro's 
fancy piece with the living representation of a rent Engli 
anny of the eleventh century in the eiintem|iorary tapestry 
Flaypux. There be will see that to the English of that day 
tbe horse was simply u means to carry him to and from the 
place of bottle, and that the clothing of horses in armor wae a 
practict^ as yet unknown to the Norman horsemen tlienuelvtv. 
Yet after all this, bo often jmiuted out. M. Du Chaillu volun- 
teers a little note to say tliat Soorro's version proves "tliat the 
English, like tlieir kinsmen, had horses." That we had horses, 
no man save Procopinsi ever doubted ; but both Brihtooth and 
Harold got down from their horses wheu the work of battle 
was to begin. 

It is hardly by an adversary who cannot wield the weapoiia 
criticif^ni Itetter tlian this that we hlmll V)e l>eaten out of tbe 
belief tliat then* is such a thing as an English people in 
Britain. Perhaps, too, we sliall not be the more inclined to 
give up our natiotuil being »-hen we see ita earliest recorda 
tooacd aside with all the ignorant scorn of the eighteenth 
century. The "Frankish and English chroniclers'* rank ri 
low in the eyes of M. Du Chaillu. We know exactly where 
have got when we come lo the old conventional talk abo 
"ignorant and bigoted men," "monkish scribe^" ond 
like. Among the-se monkish scribes we have to reckon Einhard 
and Count Nithard, and our own literary ealdonnan. Fabitu 
Patricius Qu»*stor Ethelwardas. The odd thing is that, with 
M. Du Ohaillu, Franks and Saxons or English go together. He is 
nt least free from his countrymen's usual weakneiw of claiming 
the Franks, their kings, their acts, and their writings, for their 
own. Ah far as his theory can be made out, it seems to be 
this: tlie Suiones of Tacitus ore tbe Swedes, and the Salonea 
had ships; so far no one need cavil. But we do not hear of tbe 
Sutones or any other Scandinavian people doinu any thing by 
sea for several (reuttu-ies. But. though we do not hear of it. 
they must have l>een doing something. What was It tliat tltey 
did? Now, in ihfl fourth, fifth, sixth, centuries, we hear of 
the Saxons doing a good deal by sea: therefore the aame 
"Saxones" must be a mistake of tbe Latin writers for 
"Suiones." It was not Saxons, but 8wo<les, or at least 
Scandinavians of some kind, who did all that i.>* recorded of the 
Saxons, ami presumably of the Angles and Jutes also, in Gaul, 
Britain, or anywhere else. Tlie Angles and Saxons, therefore, 
who Imve been hitherto thought to have settled in Britain in 
the fifth and sixth ceuturies. are all a mistake. They were not 
Aniges or Saxons at all, but Scandianvians of some kind. 
Hengest and ^^lle were fdmply the advanced guard of Bubba. 
Sween, and Cnut. Tliey could not have been Snxons. because, 
when tbe Northmen came against the aintineotal Saxons of 
later times, tliey fouud no tieets to withstuud them. 

The assumption that gqen tlmmgh all tliin is, that onc«> a 
seaman, ever a seanuin; once a landsman, ever a landsman. 
These could not be seafaring Saxons in the lifth century, 
because we do not hear of Saxrm fleets in Ihe eighth. On tbe 
other hand, becaose tbe Suiones had shi^Ki in the ilays of 
Tacitus, an they could not have left off using ships. It moat 
liave been they who did the acts which are commonly attributed 
to the Saxons. A gornl deal is in%'oIred in this last os^uiup- 
tion: it is at least conceivable, and not at all unlike tbe later 
history of Swe«len, that the Suiones went on using their ships, 
but used them somewhere elie, and not on the cost of Gaul or 
Britain. But or the grand assumption of all — tiu* a^sum 
tliat tbe landsman can never become a seaman or the seaman 
• B«II Ootth.lr.tO. 
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lamlsmau— 1 have s[M)kon already. And if this Vie a rpa] 
difAcuUy. it is juBt as groat a diflflciilty on M. Du Challlu's 
tiwxirf as it ia according to the gniiiino records of EDglieb 
history. Over and over aftain has it been noticed as u strange 
thins that the seltlers who came to Britain by sea, an soon us 
tbey were settled in Britain. left off their seafarinfc ways, and 
had no Heet to withstand the Danes when the Danes did come. 
There is in this really oothinR wonderful. But if this be a 
difficulty in the caw of Anglian or Snxoii swttlers, it is hard to 
Ree how the dilTioulty becomes any less i( the settlers are 
Tat«d to he Swedish, Danish, or Norwegian. 

In troth, M. Da CThailtu's theory is several decrees more 
amazing than that of Mr. Seebobtn. How did we come by our 
laoKuage? How ilid we ooine by our national names? We did 
not, according to this thenry. light by the way on any of 
those I^w-Saxon, Frisian, or Jutit^h companions and teachers 
who, in Mr. Seelwhm's view, may have done w> much 'or us. 
And it is a little daring of M. Dii niailMi t<i repr«wot the use 
of the Saxon name, ax applied lo the ravagera and settlers of 
Gnul and Britian, ns »imp)y the mistake of some Latin fn?ribe, 
some ij^orant blundereri« like Claudian or Sidonias, who wrote 
"Saxonea" when they should have written "Suiones." The 
mistake went a little det^per than that. How came tli<? 
Teutonic settlers in Britain to call themselveri Angles and 
Saxons? How did their Cellio neiKhbors come to call them 
Saxons? Uow did the conquered land come to take, here the 
Anglian, there the Saxon, name? One iu astonished to read 
n H. Du Cliaillu'a bouk, '"Nor is any part of England called 
Sojeland, " ' It is possible from Uie context that what Id 
meant i« merely that no part of Enpland is so called in the 
northern sagas. But the name of "England" conies oCt«n enough 
in them, and "England" is an bad as ''Saxtaod" for M. Du 
ChaiUu'ti theory. It is hnrdly worth searching through all the 
sagas to see wh»-ther ma-h a word as "Saxland" is ever found 
there or not. If it be so, it merely prores that nn northern 
writers had any net^ to Bpeak of Wessex, f^ssex, Suwtex. or 
Middlesex by their loeul uanufs. But considering that those 
names have been in unbroken use in the lands themselves ever 
since the fifth and sixth centuries, it does not much matter 
whether any sagaman called them so or not. It is mor*> 
important, hx>m M. Du fThaillu's point of view, to ejcplain how 
'Weflt-.Saxoos, East-Saxons, South-Saxons, and Midde-Saxona 
were led into such strange mistakes as to their own name and 
origin. 

Ko one denies that the Scandin.ivinn infnsion in England la 
real, great, and valuable; only it is nn infusion which dates 
from the ninth century, and not from the fifth or sixth. 
Danieb writerti, without going ijuite so far bb their champion 
from Valland. have often greatly exaggerated the amount of 
Scandinavian influence in England. Tliey have often set <lown 
aa signs of direct Scnndiuavian influence things) which are 
simply part of the common heiilage of the Teutonic race. But 
no one doubtu that the Danish iufufiion in England was large, that 
in some ports it was dominant; and its influence was wltole- 
■oroe and strengthening. Dane and Angle, Dane and Saxon, 
were near enough to each other to learn from one another, and 
to pn)fit by one another. They were near enough to be fused 
into one whole by n much easier process than tliat which In 
some {larts of the island did in the end fu^e together the Briton 
and the Teuton. Still the Scandinavian infusion was hut an 
infnsion into the already existing English maaa. Aa we are 
not a British people, but an English people with n certain 
British infusion, so neither are we a flcandinavlan people, but 
an Engliali [leople with a certain Scandinavinn infusion. 

Doe word atwut the Franks, whose fate at M. Du Chaillu's 
bands is so oddly the mrae aa that of the .Saxona. According 
to him, as some Sluiones were mistaken for Saxons, which gave 
rise to tl>e error of hwking nn .Saxons as a aeafaring jKHiple. so 
also some Suiones were mistaken for Franki>, which gave rise 
to the error of tookiug on Franks as a seafaring people. But 
tliis last error, at all events, never led astray any nne, Tlw 
Franks were not a seafaring people, nor did any body ever 
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think that they were. Tiie whole notion of seafaring Franks 
cornea from two paasages of Eumeoios and Zonimos which 
record a single exploit of certain Frankish prisoners, who seized 
on some ships In the Enxine and ama7.ed mankind by sailing 
mbuut the Mediterranean, doing much damage in Sicily, and 
getting back to Francia by way of the Ocean. This aiuglev, 
voyage, wonderful as it was. is not i[uite the same thing as th( 
habitual harrying of the coast* of the rhannel, and of the Ocean 
too, hy Saxons in their own ships. And when Ammiaau» 
s|)eaks of Frnnki< and Saxons laying waste the Rnmao territor^r 
by land and sea, the obviuua meaning aurvly is that the Franka. 
did it hy land, and the Saxons by sea. But all things about 
Franks are aurely outdone by a aingle sentence of M. Ou 
Chaillu, standing alone with all the honors of a separate 
})amgrapb. 

•'In the Bayoux tapeatry, the followers of William the Con- 
queror were called Franci and they have always been recognized 
as coming from the north." 

Further comment is needless. We decline to be brought from 
the north by M. Du Chailtn. even more strongly than we decline 
to be brought from the south |by Mr. Svebobm : for Mr. 
Scebohni does leave some scrap of fseparato national being to 
the "Anglo-Saxon invader^" from the English land of middle- 
Germany; M. I>u Chaillu takea a way our last shreds; we aT» 
mere impostors, Suionea falsely calling ourselves Saxones. fint 
let us siteculale what miglit Uuppun if M. Du Cbaillu's tlieory 
should ever fall into the hands of those slAtesmen and princes 
of the CImrch who seem to have Iat*ly taken in hand the- 
nomenclature of Uiat part of mankind whom plain men may 
think it enough to call the English folk," The other day one-j 
emiuent person enlarged of the glories of the "Anglo-Saxoaf 
race," while another enlarged instead on th^ glories of thfrl 
"Britiah race.*' A third claimed the right of fiee discusBioih 
for all "speakers of the British language." Let gallant little 
Wales look out: there would ii»-m to be some comer in its 
twelve (or thirteen) counties in which free discussion ia juat 
now not allowed. New names often take. In my youth th^ 
"Anglo-Saxon race'* was uolieard of. and the "British race" 
dnteA. I believe, only from the speech of last week, from 
which 1 quote. Why should the Suiones, so long and ao 
unfairly cheated of their honor, not have their day at laal? 
Set forth with a goixl delivery, at the end of a fine rolling 
period, "the imperial instinct* of the Siiionic race" would be 
as likely to draw forth a cheer an other phraaea whose amount 
of meaning ia very much the same. When will nieo. atat 
above all, learn Uiat names are facta; that word;:, as expreaaingr^ 
things, are themselves things; that a confused nomenclature 
marka confnsion of thonght, failure to grasp the real n.iture of 
things and the pninta of likeness and itntikenesa between one 
thing and another? Leaving, then, the Anglo-.Saxon race and 
the British race and the Suionic race, and the inutincta. 
imperial or otherwise, of any of them, this question of thft, 
origin of our ptxiple, this great and .ihiding dispute whetlter wi 
are ouraelves or somebody else, suggests one or two practical 
thoughts. Here I rule no jjoint of present controventy ; I only 
give some hints which may iKwaibly help those who have to- 
rule such puinlti. 

There is an English folk, and there is a British Crown. The 
English folk have homes: the British Crown ban dominiona.. 
But the homes of the English folk and the dominions of tbt 
British Crown do not always mean the same thing. Here, by 
the border stream of tlie Angle and the Saxon, we are at once 
in one of tlm homes of the English folk and in one — and I 
dare to think the noblest and the greatest — of the doaiiniou» 
of the Briti.sh LVown. If we pass to (he bunks of the Induft 
and Gangea, we are still within the dominions of tin.' Britisli> 
C^wn, but we cannot say that we are any longer among the 
bnmea of the English folk. Let as paas again to the bonks of 
the Potomac and the Susquehanna: there we have gune out of 

■ %t>t< thr «|H'(iebiw at tbti Earl ut Rmwtljfrr^. Canttunl Mauuiuic, ildiI the E&rl 
of CftniBmin to thr Tlmm at Not. 1(1, IMI, Thr qtiallttcalluti imhxITuI lu kit 
each cwwa moat of {miirvo be 'tiiili*T«tu()d — "It tbr Hptwketa really aftid trbat 
lb* r»port«n pot Intotliolr mouilix." 
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the domiDioDa of th« British Crown, but we bare coiue back 
again to tlte Rng)i*>li folk in oae of their chiefest bomee. Tbese 
are init plnin fm-tf* — idain as the buii iil niwnJiiy, It is btrcaiise 
the; are ho |ilain, tbat mankind, nhove all onitoi-A and fttali^' 
met), wili not uodiTfitand them. Onc*^ more, let a man'it 
Word? set fortb )ii» thoUKhts, and let.bini elmpe iiis IbouKhts by 
Um» facttt. That in all: but if this cotinmd nl iRTfHciiun lie too 
hard, it maybe better lo declaim abiiot tlio "Suionic race" 
than about the *'AnRlo-Saxon Tace." It will lead feKex people 
astray. Edwakp A. Fkekman. 



ELECTRICAL NEWS. 



EDIXBTKOn IXTEHNinONiL ELECTRICAL ExniMTION. — The 
executive roiincil doc)il(>d lonnully rlitsc tlie lint of applii-alintiK 
for Apace nn Jan. I-I, wlien allotiiicut was proceeded with. Tlie 
French, Italian, and Aii^iirian exhibits are expected to he 
spvCially Qne. while India. China, and Japan will all be well 
reprvwuled in the deiHtrtment devoted to general indu.>arie!*. 
Tlie niilwuy nincliiiHTy and apiiliujiees ticctiun proiuiscs well, 
aevoral of I he lejiding raitwn.v t.-iimpnnieft Itaving i^reed to 
exhibit; wlnlo nmoiig electrical I'xiuhiicrs an- Sir William 
Hioiiiwn.W. U. I'reeci*. Kdison. the peneral ixwl-iltfice, tVliBon- 
Swan, Latn^, Wharlim & Duwu. Aii;:to-AmiiriL-au Bruth, 
Paiors<«i & l'(Ki|ier, United Electticul t;nK'"f<;r'">;. King. 
Brown & Co., M.ivor & Cfrtdfum, Sir William Vnvaaour 
(Limitctl), KlirtnrH Clipper Dein^sitinR Cfini|«uiy, Thomson- 
Houston Welding Company. Newell Engine (*on]pany, Ro*>ey & 
Co., Eltwlrn: Tnu:tiun Cumpaoy. Eruettt Scott & Co., Ronald 
Scott. WKodhiitse & KawHon. Rullef. Job»on & Co.. W. T. 
Olover & (7o,. Kntinnal Telejilmne f'omjiany, Con.'*olidated 
Telephone ConxtnuTtioa Comiiauy. (Vtl. Uoarnud, Uent & Co.. 
Excluuit;e TeleKnipli Company, Kaxtern Telegraph Company. 
TIw Decauvilk- Coniiwny piuptjue to kIiow a narrow-gauge 
railway in o|iera(ii-in, but worketl by ek<rlricity in lieu of 
stnam. Tlie pxecntive roiincH liave arranKod with Immisch & 
Co, f<->r n t>--ii-iiiiiiutL'N' wr^'iif of oli-ctric Innnrlio* on the 
Union Cnnal lietwt>«?n FoimtatnlnHdge and tlie exhibition, which 
will ulTord the publir; a novel and interei^tinR mode of convey- 
ance, and will prolNibly conntituU' the fir>*t example of electric 
nsvixattrju for general litiRie. In addition to the British 
electrical contingent, about one hundred and fifty electrical 
exbibiii^ are expected from France, wbero the Kocenimenl have 
ofHcially rocoifuized tbe CJcliibition. and couf^idcrable numbers 
from oiber fori-ign ixnmlrieB. Tlie financial pnir*i»ccl« of tlie 
exhibition are roganled by the finance coramiitee aH eminently 
Stttlsfnctory. as, owing to tbe much larger xuwa obtained for 
refrebluncnt and other conce^ions above thow? received at the 
former Edinbtirgb Exhibition of 188*1. it in conBiik-rt-iI lliai |1h> 
whole cost of the biiililings. groundt*. and prejmralions will be 
defrayed without dmwlng on the aduitimian receiptH at all, 
whereas in 1890 no less than 9110,00(1 bad to be made up out 
of admission receipts Ijefore any thing was available wtteiewitb 
to meet W4irlitug t'xpcuHea 

Frankfort Elbctro-Tecunical ExaiBrriuN.— It is pro|>o3ed 
to Iwld at Frankforton-tbe-Main an international electro- 
t«cliuical exhibition from June 1 to Oct SI of the present year. 
The exhibition will incluile all branches of tbe electrical Roience 
and imIuNtr}-, but n.i a nile only thoae exhibits will be admitted 
which »ihow a diH>idi>d improvoment on thoae of tlie lant xpeclal 
exhibitions at Munich in 1882 and Vituuia in 188^. Tbe 
exliibilu will be diviJed into twelve great groupie, conioiencing 
with luottin* for elect lo-leclinical puqmHW, and ending with 
eleotriral litenitim*. Applications iJmuId l>e made l)efore Jan. 
15, and addreiued to Mr. Leojnld Sonnenuuin, editor t>t tlu; 
Frati/^trtrr ZeitHng, Frankfort -on-the-Main. 



Mjl a. W. Pcarsun. for vnany years city editor of the Mom- 
in(/ BuIMin, Norwich, Conn., in addition to bis regular work on 
the BiiUetin, will Mit the mtooH^agiral deiuirtment of The 
Observer, — a iHiiH-r f'T all who love the out-dooi- world. Tlu; 
O&aervtT in publislted nt Portland, CoDD. 



BOOK-RE\nEW.S. 
PrartimI Murine J^tin^nei, Br Harry PhkU9. New York, 

Tiic author of this work, who is an ofHc^ in the Cnited 
States Xavy, elucidates. In a simple and straightforward 
manner, all the points that usually ariite in a marine liarrey. 
omitting no easential dotail. and yet avoiding tbe confusion 
produced by a multiplicity of explanations such as are too often 
indulg»l in by writers wbn aim to be pmctical rather ttian 
theoretical. Tbe instructions given in the book are practical 
in the true sense of tbe wiinl: that ii^, they show tbt^ nludent 
how theories are utilizwl in actunl practiix'. 

Tills work was K[M^tally pre)i«re<l for use at tho Naval 
Academy at Anuapoliit, where the newl of such a text-book 
liad been felt for ^veral years by oftirers engaged in teaching 
.marine surveying. Tbe author, liaving be*'n engaged exclu- 
Hlvely in aurveying work fur »omc six years prL^ious to hi* 
attdignment to duty at tlic Naval Academy, was reqursted by 
tbe bead of tbe department nf astronomy, navigation, and 
surveying, to prepare a texl-hook on the subject of tnarine 
iturveying to take tbe place of the one then (n iimi'. This 
volume is the n.-^ult. and it wilt without doubt provo vBtualde 
not only to studi-ntH at tbe aradmiy. but also toothers puii^uing 
tho itaine line of Ktudy. Tlie inelboibi dn«cn'bed and explained 
in the- work have been uaed in actual pnunicc, with few exoep- 
tioQii, and liav** Ihvu found to give »atiHf;tctory resulta. 

Tbe author acknowledges bis inik-btedDC<ts to Lieut -Com- 
roander Asa Walker, U. 8. X., win', spwially pre|inrod ll»e 
chapter on projection; and to Wbarlou's "llydrogmphic Sur- 
veying." wbtncv be takeii tbe method of plaiting anglrs by 
means (.if chords. The book containi numerous illut<tratiana 
and diagrams, including two excellent photo -Bngmviuga of tbe 
sounding-machine on the United States steamer "Banger," in 
the chapter on soumltni: with witv. 

Jfnu-tiixii Hints for the Teadtera of FitlAic Schooi*. By GRORtiK 
HowLAKD. (Intetualional Eduratioa Series.) New York, 
Appleton. 111". 

The several chapters of thia work were originally a («erira of 
lectures delivere*! by thi* author as superiiitendont of schools 
in Chicago. They are. as tlwir name indicateo, of a purely 
liractical clmtacler. with only incidental references lo educa* 
tioiuil tbeoHoH. and they have lieen prepared with tbe sjieciat 
object of assisting teachcan in their every -day work. The chief 
fault of tlie book is ils dexult^iry character, tliore being littlo 
attempt at an orderly development of the Ibougbl ; but it ia 
animated by an excellent spirit, and couveyi^ many bintA and 
KUggeHtiona that can hnrdly fail lo be niwful to hriglit and 
progresisi»e teachers. Mr. Ilowland. we are glad lo note, ia 
not M> excessively fond of mere melhod and professional imin- 
ing as some enthui>iai«tH are, but iuKtstH more on Ibe chanu!tcr 
of the teacher and the spirit with which she purraien her work. 
He remarks that "methods an* not for their own »ake— they 
are hut means to an end;" and, again, Ibat "the purpottu ut 
lite public school, ad seen in its origin and biHiory. ts iutellM-' 
tual culture, and thoeo inetbodu only can lutve a Htrong amt 
lasting iiold on tlto public minrl which ht^t promote Ihia." 
He bn-'> Konie interesting remarks on school gnvemment and 
disci|dine. as to which lie leans toward loiiency rather than 
severity. He discuii»eM the que§^lion of moral mstmcliun in tba 
public HcliouU, which has Sxcu so much lalked of lately, iwd 
shows very clearly that the .>«cboolit exerl. a p<iwertul inflaeoca 
on the character and ctttidnct of the pupils, apart from any 
specidc moral instructioD. Indeed he speaks slightingly t>C 
such inDtructiou.wbcu given in a formal maimer, aud muiutaiDS 
that moraU arc best taught by ibe example nf the It^acher, 
tbe rcquirementa of the lesions, and Ihe social life of tbe school. 
Besideti tlu!se more general topics, Mr. Qowlaud touchea on n 
multitude of points in teaching aud school management, 
showing a Ihorougti kwjwledgc of hi** subjt-ct and a lively interett 
in it. His book ia one that teachers especially will like t< 
read. 
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Sleana. lij' I'mfnuKir W. Hliiper, the Technioal Soboola, aboOMd. 

oca to. 
Phyaleai InHndinK MacnMlsm, Kleotrlolty, Soimd, But, Lfatbt. By 

Mark H. Wrlgbl We«Dt». 
Ele<-irlflty and .nacnetUm. By A, W. Pcyaer. B.A. ISnao, 
ceolA. 
I.ONU.TIANIN Handbook of KrieUah I.IU-ralnrr. By K. McWlQl 
H.A. Pan I. Knim the Eoriioat Tuneato (^bauoer. Crown Svo, SO cent 
I'art ri From riirtiiror taBbakaapcare. Crowo Srow 80 oenta. 
LONCinAN^S New Atlsat Palltleal and Phytloal. ConalMlngof Wquartff^ 
and IC ootayo mapa and dlafffuaa. be«ld«a IomU and IQ quarto platKe ot 
Tleira. Mc. Edited by Oaorce O. ChlalialiD. JLA . B.So., i'otli>w nf Lbe 
Royal Oeofrapbinal and BUtfiitioal SoeleUea- Imp, Hro. %\.i!a. 
WABBBN. An ICleinenlary TrealUe on .nerhanlra. By Rve. 
faaAO Warren, M.A., Trliilly Cullef^. Uubllu Fort 1 Siittir-it. 19mo. $1 

TRAVEL. 

OVBSON, Rvaala In Crnlral .i*la In 1 Aftd: and the Anfflo-Ri 

Qtwatlon. By the Hoo. Oeorge N. Cuntoo. H.I'., F<-Uow of All 8»nla' C^Tl 
lec«. Oxford. Wltb 16 mU-paffe Uliutratluua, n UluatnitliNtB tu Lbe text, 
maiM, appoadioM, and an index, i^m. 90 OD. 

THoniWN. Trarola In ihe Atlaa and San ihern nnroceo. A 
Narrative of Eip I oration. By JiMepb Thoaisou, V K.O.S , author of 
"Tbruugb Maaal laud '* Wltb W Olnatrallnah nf Ufr and ac^nery la Mo 
rooco, together wltb alx mapa. Crown Bro. nlotb. S8.0O. 



Mexrrs. Ixmgnutna, Oreen A Co. ttQl be hajtpy toteiid their Netc Oetteral Catalogue upon appiicalion. 

LONGMANS, GREEN & CO.. 15 East Sixteenth Street. New York. 



«0 



SCIENCE. 



[Vuu XV. No. 565 



AMONG THE PUBUSBERS. 

Ik the Febniax^r AUantic the Bering Bva ([uestioD is dis- 
cua^oil by Charles B. Elliott; aiid Mr. K. Kancko. the head of 
the JajHimwe conunbsion whieli lias Ix-fti viBitiiiR vartotiH co«n- 
I trtcB to compare thoir lof^iftlati'vc aasembliee, in order to vsUibUsii 
^A Japanese parliamont. Imn a paper on "An Outline of the Japon- 
e Constitution." Tlie luttcle whicli will arouse tlie most dis- 
coBsion is by Cicn. fmncis Walker, abuut Mr. Bclliuiiy mid the 
new Nationalist party. There are four articles devotwl Ui recent 
books on jMiliticAl and hi.'itorical subjects. 

— Messrs. J. B. Lipttincott Company publish immediately the 
lonK-looU«<l for book eoucemiug Henry M. Stanley and }\\>i rescue 
of Einin Paclin. This work, entitle<l "Stanley's Einiu Pacha 
Expe<lilion," will be entirely authentic in every pai-ticular. as 
it is compiled from Suinley'e own letters to the president of the 
eocidty which was mainly instrumental in sending him on the 
jonrney. The btiok c«>ntains about four hundred pagea, tof^'^tlier 
with numeruus iUuntratiuus and map^. 

— PtiUtc Opinion has issued Xo. 3 (jTOup of " Repn^^-ntative 
Moulders of Public Opinion, ' ' The first two t«ntain jMirtmita of 
the dlitoni of tlaity jkiimts. Tlie third iA confined to the weeklies 
and moDtldies, of which the followiiij^ Is a list; E. L. Gtxlkin 
of the Aafivn ; U. Clay Trumbull of the Philadelphia Siitidaj/ 
School limt's ; A. E. Winaliip of the Boston Journal of FaIhcu- 
iion; Prof. W. J, Yniinions of the Poptilar ScieiuHt Monthljf ; 
Henry C. Bowen of the Independent; Mis. Martha J. Lamb of 
the .Vagaxine of American History; Rev Edward Bright of The 
£Tamintrr, New York; J. N. Hullock, Christian at li'ork. New 
York; Rev. A. E. Dunning, The Congregationnlisi, Boston; 
Rev. C, W. Leffinffwcll, TVu? Living (Hturrh, Chicago; F. M. 
Somen, Current Liu-rature, New York; Ker. Samuel J. Bar- 
rows, The Vhrigtiun Hp^mtfi; Boston; F. M. Hexaraer, American 
Afpicntturint. New Yurk ; UeorB** William t^irlis. Harper'9 
Weekly: Rev. Churles Parkhurst, Zion's HentUl, Boston: Rer. 
Lrmaji Ablx>tt, Christian Union. New York; William H. llilla, 
TfiC Writer, B««ton; Joseph Keppler. Puck; Rev, Jolm Talbot 
Smitli, The Catholic Review, New York ; Uer. O. P. Fitzfcerald, 
Chriitian Advfxvtt', Nashville, Teim. ; R. H. E<.buoDd^. Manu- 
facttirer' B Hecurd. Baltimore; David M. Stoae, Journal of Com- 
Ttu-nr. New York: Alltirt C. Stevens, Brad«trf^». Now York; 
Rev. Sitneiiii nillxTt. The Aitmnoe, Chicago; Ridkird II, Ctarke, 
Catholic i^arterly. New York; T.-C. Martin, The Electrical 
World, New York; J(»oph B. Gilder, The Critic: Rev. J. W. 
Meudeuhull, Mvthodint Review, New York; W. J. jVrkoU, Jtulge, 
New York; L. S. Metcalf. The FojU'i; R. W. nilder, Tit^ Cen- 
tury Mtujttzitte: E. L. Burlingame, Scritrner^H Magazine; Lloyd 
B*ycc, fiorth American Reviete: Allan Korman, ITte Journalist, 
New York; John A. Mitchell, Life, New York: E. H. TallwU, 
Vk ftuiUwy A^, Cliiwigu; William H. Pork, Ba»A'(r'«.Vo)ifA/if, 
Ctiicago; ITowant M. Jenkins, The. American, Philadelphia; 
Johu Boyle O'Retlly, The Pilot. Boston; Rev. A. T Pitrson, 
Mtaionan/ Kevtcwof the World. Phihi'letphia: DeWitt J. tfolig- 
mim, The Epoch, New York; Rev. Wendell Prinio, T/te Observer, 
New York; N. D, C. Hodges. .Scw-nfip, New York; Cniarlm W. 
Price, EUxiricul Revieic, New York; Rev. 1. K. Funk, Voice, 
Nuw York; and Kev. Diivid B. Moore, Wenlem Christian Advo- 
cate, Cincinnati. 



LETTERS TO THE EDITOR, 

Aq Insect Destructive to Wheat. 

p, 41, 'No MH, of Science, you tell that "aa insect 
destructive to wheat, but prevlouHly unkno^vn in this country, 
has api^eared in considerable nnmhem in the Cornell University 
farm at Ithaca." We beg to say that bo long aa thirty-five to 
forty years ago, and probably lunger, an insect similar iu 
appearance and beliavior to the foregoing watt common iu the 
wheat-fields of middle Teuoessee, though we never knew them 
to be sufHciently numerous to serimisly reduce the yield of 
l^n. That it was Uic same insect, we have no doubt. 

<i. C. .Sjoth, 

AukUb, Tm., Jan. v. 



The Fiske Range-Fiader. 

In Science of Jan. 34 there is a full and comi>r«hensive descrip- 
tion of the Plske range-finder, which, although inteiestting and 
very ingouious in regard to it« electrical arr.'Uigemeiit, is noc so 
clear in its mjiUiematical principles. I refer particularly to Fig. 
4, p. 50. Tlie error Wing m ajiparfrnt, it cannot be conceived 
that the inventor has overlooked it, and I write more iu a spirit 
of inquiry' than of criticism. 

Let the contimiuus lines in the following Sgon repreaent the 
eSBCntial cunditiuns of Fig. 4. p. ^9, Moving the indeJC olosig 
the scale mn, op (Fig. 0, p. 59) , a dintance corresponding to the 
angle DAEl, the bridge becomes balanced, and the reading will 
give the distance AT. Now let us suppo^ that frum tbe poaiti<io 
T, the object moves to T*, AT' lioing equal to AT. Tbe resulting 
diagram is indicated in broken lines. Moving the sliding index 
along the scale mn, op, as before, a distance corre4|M>nding to the 
angle XAY, the bridge is balanced, and tlic reading of the 




scale will indicate the dtatance AT'; but this reading will by 
means be tbe same as that obtained ^v-hen the object was at T, 
because the angle XAY is smaller than DAE. In other wonfis. it 
in rmpomible to construct a scale giving true distances of objects 
from A in ternu of tliu angle DAE. unle^ we impoee as a cnn- 
ditimi tliat one of tJie sight line:^ shall make a fixed and cvinstont 
angle with Ihe base. 

The angle DAE will vary for different positions of the point 
T. in a circumference drawn with A as a centre and AT as a 
radius, having its maximum value when the triangle ATB is 
tscicele-s, and becoming O when T b in a rectilineal proltmgatioa 
of the ba^. Thos. L. Cascy. 

Now York, Jbd. 27. 
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INDli-STRlAL NOTICS. 
The Anglo-American Storage- Battery. 

A POftM of storage -battery invented by Mr. Ch.irlps Sorley, and 
manufuctuntl by the Anglo-American Storage Battery Company 
of this cit}', in shown in Figs. I and i. In tlic construction ot 
tlie cell, tlie object aimed at by the inventor is to get as large on 
amount of active tnaterial as passible, witli a cori^MmdiDgly 
large conducting and contact surface. With a view to attaining 
tliis object, the plute^i of Ihu cell are constructed as sliown in 
Fig. I, being built up of strips of lead bcut into convolutions, as 
shown, and secured togiftlwr so aa to form a plate. Tlie thick- 
aesK at tlie plate, of courae, depends upon the width of the strips. 
All tbe plule» of the same sign are connected by means of tbe 
IM'ojecting ends of tlte lead strip:i, as shown iu Fig. 1. 
plates ore sepnrate<l and supported by insulating stri|iSt 
bound together by insulating nxli, which pass througli the centra, 
of the plau». The complete cell is shown in Fig. 3. 

A battery of thew storage-cells lum been in constant use in 
the Scbvrmerhom building in this city since May 20, 1889. Of 
tliis hattory the snperfniendent of tlie building reports as foUowv: 
"In every respect it has exceeded the cloinu made for it. and is 
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BavinK us two and a half hours' numinff cif onj^ne and d;mami> 
each day. Iiulf a too of coal each week, and our gas bill is re- 
duced pro|Mirtionato ti> the number of lights we arc wired for. 
We bavi* never had tlie slightest trouble with it, and we have 




only when running; now the dynauiu runs only seven and a half 
hours each day, furnishing light the whole twonty-four hours 
where required. 

AmoDg the clainia maAe for these cell* are their hlRh effi- 
ciency, yielding ninety to niuoty-lwo per cent off the current |JUt 
iuto them; ilieir freedom from burkling or breaking, owing to 




FtB. 1. 



taken from it its rated capacity every night for the past tbirty- 
tluoe iiighls. and on Sundays from tJtirty-three and a third to 
fifty f<-r rent in excess." Fnmifrly, iiefore the liaJtpry wof jiiit 
in, the dynamo ran ten houn daily, furnishing light, of cimrae. 



Fio. S. 

their peculiar conatruction ; economy in use. as they can be 
charged in a comparatively short time; their capacity, giving 
ahmi fivu houni anrl a half nmj«>i-e houre [ler pouud weight; 
simplicity of ser\nce, not Tet|uiring an expert electrician to 
i'uperintii'nrl thetn; and, huttly, tlteir long life. Thrae bntteiiea 
uri* now in use in many part.s of the countrj-. 



SCOTT'S 
EMULSION 



DOES CURE 

CONSUMPTION 

In Its First Stages. 

B« sure irou grt the gtuubt*. 



A New Hetbod of Treatiog Disease. 

HOSPITAL RBMEDIKS. 

\Vh4i are rhey ? There is a new dcpftriure in 
the Irrctment of diMaKC. Il crm^Utt in the 
collection of (he specifics used by noted spedsi]' 
i]tt% ofELirope and Amctnco, aitd bringinf; thetn 
widiin the reach of all. Fur instaiicr, tlie Ircat- 
mcnt purMied by fpecial physicians whj ircnl 
indigestion, Uomach and liver tiouhles only. 
wa> obinincd and prepared. The trcalmcnt of 
oihcr phykiclano celebrated for curing catatrh 
tvaw procured, and &o on tdl (hc&c incomputable 
cures now include disease of the lung", kidneys, 
feruftle weakne&&. rh«umatitrn and oervoui de- 
bility. 

This new method of "one remedy for one 
disease" must ap^ical to the common sense of 
all suffererik, many of whom have experienced 
the ill efTccl^, and thoroughly realize (he nh- 
sardiiy ol the claims of Patent Medicine* which 
are guaranteed to cure every ill uut ol a single 
iKittle. and the use ol whtcli, ta tialiMics Jitore. 
kxU tuintti mifn itomac/ts than a/iokol. .\ cir- 
cular desciihiug these nrw remedies is sent free 
on receipt of stamp to pay postage by lloipiial 
Remedy Company, Toronto, Canadai sole pro- 
prietors. 



Mineral Lands. 



MANGANESE DEI»OSITS. — A rich de- 
post uf Mangane«« 'a> for tale. Apply to II. 
N.. care ol Scient*, 47 LaUyellc Place. New 
Yo^ 

GOI.n-BEARlNG QUARTZ VEINS.— 
Any one wishing to eng.t£c in gold mining will 
leom of a newly discovered vein by applying to 
II N., care of Seunce, 47 Lafayette Place, New 
VorV. 

RED SLATE. —A valuable deposit of red 
slate for itale. Apply lo H. N.. care uf SeuMttf 
47 Lafayette Place, New Vork. 



AVOUNG MAN can have Incraiive engage- 
meni, noi only a f\xvt\ salary, but n<.xurd- 
ing 10 his work accompliiihcd in travelling for 
SCiENCc. A (lefMina) inleivicw invited. 
N. U. C. HOUGES. 

47 l^layetle Place, New York, 

Readers of Science 

CorresfhiHiiiHg with or visiting Ativer • 
Users will confer a great javflr by mtntior^ 
ittg the paper. 
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CALENDAR OF SOCTETIES. 
Natural Science Associfttion of Staten 
Island. 
Jan. 9. — The buildiuR rund committee 
re|ii>r1eil that the pablic api>fal. ln'ri-tdfore 
d(li]|it(Ml. Uad Ijeeu jtrinlvd ami difttnlmtcH 
to all memberp. to the prens of tlie «mnt>*, 
and to about two huudreU proiiiinciic citi- 
zens iu lill pfirta of the islnnd. Bir Hum. 
Cnii;; slwwfd spccimt-nH of Stotfii Uhutd 
pond-lifp under the micmscope. Among 
the objwts fthown were Aiinvbti piotfn)t aud 
Protocvcau viridia. The latU'r organism is 
tits cause of tlie green nwting on the treee, 
fltoiwe and fences, n'hieh h»3 attrncted so 
mtich attpiilioii lately. esiMvially in New 
pYork, where some persons have tried to 
lect it with the prcrntliii£ epidemic 
influeDzn or " giip." Dr. Dritton 
BlKiwe<l Med& of native orchids {CoraUorhiai 
odontoriiiza and C. multijtont) under the 
inicnwcoiw, aud cxplaiiieil their diiTer* 
enres of Hpi>earance and siruct»n>. Mr. 
Arthur liollick prosented Bpeciniens of 
Draba vema in Cull bloom. ci.)llecl(xl at 
Tutteuville. Dec. SO. at which date the 
iV'ld'r in places where white with it. Skunk 
cahl'>a>^e^ were in full bkKmi in abundance 
in many of the ^iwanii^ at tlie lianiu place. 
Mr. Hullich also iihowed fi:«sil leave» in 
clay ironstone from the shore at Tolten- 
ville. The specitnena were part of a re- 
cent rich find. rcHulting iu addinj^ many 
new vpecic!) of tlu.- Icx-al fuctail flora, which 
will bestudieil ami reiir.trteil upon at some 
time in the future. 



Exchanges 

K'ree of charge to all. if ot ■•tlBfactory character. 
RM N- D. C. Mo(l<cs 47 LaUrcttc Place. New 

VoA.l 

Wanted —Marine univalve* o( the wwl ciMtl. ((Oin U. 
S. I<nr Miiiihwaiil. And (i^m Pacific Infamdi. offcTvd; ei' 
cb>knK« ff&m J s«i<ril calleciion. — F. C. Iin/«n>e, Ftam- 
iiYghum. Mi»«., t<ox 'jK 

D. E. Wiltiud. CutnlDT ul the Miueum, Alhaon Acut- 
emri Altiiiin. Wi* . will aiihwcrall hik C4ir>e>poi«lrnce h» 
ioon a* pv-itiblc. Sicktifi* und (Ip.'.lh in ihc family, with 
many uthtc millco. h4vc btcvciilcd hi» aiunctlns an 
pnimplly :u he iliuuM Ii4ve uanc. 

1 will i^e KM ROO'I uimw Wadt fo* ■ fine pair of wild 
CJlIt* b«rn* at IcjM I*o feci ioui£. If yoM hai>« shorter 
or Mber homt irriie ni«, an>l alio haw manf urrow head* 
you want tof them. I will sImi aachann rhclh, mineral* 
and ano¥ni. W. F. I.>nh, yiA bait 4tn Si , I>nrenpoct, 
Iowa. 

I wiih (o piirrhaie Vol, f of ihe Atmrrham Ckrmicat 
/^urmol, eiiner bntind «f unboiinJ. Slaif price, Ad- 
dKM. Wm. U. t>udlcy, V.iMlcftilt UDlvemijr, Nashrilk, 
Tenn 

A tew dupticatca of M»rti rmi'X, 9f. ramttut. M. 

itramJarii, Ca4tiJ rm/t. llar^ vintrintta, Oliva tri- 

' ta/m, O. fftUulAris. Chiorettema /mmthralt, Cyfrmn 

a/H/ ttrffntit^ C. lymjt, Lettla eifttntia. Aeitflit 

*yU'<H->, C-ldM.i f^i<M«i«, and »omc thirty mher «p«cle», 

for CKch«ngc i<H >nel I* nrtt ia out collection. Lbl oo ap- 

plicaOoii. — Lurtilui Uuaeum, Polytechnic Socicly, Iaw- 

uwiile, Ky 

Pbixatniphi and Sicreotcoplc view* of Abotiiioc* of 
■ny oounUy. nud fin' laiiil»capct,etc..wanIod v\ exchange 
fur minctaU and tuuik. ^ L, L_ Lswria, 'Cap«ihaf«i, 
New York. 

X>Kif*ta'* AigK'HfiHfr lliitfricktr lf*nd-<»tlin<'Ltip- 
■%, ib86.) Iuc M:ic»iifit bouk^ - ilio^c published in ine 
ImlrrinuiffMiii Scirnl'fiir Sfriei preferred.— Junea H. 
Smaller. &heli«<:tarly, N.V. 

AitroiioiMcai wutkt and reports wanted in oxctiaiiiic or 
la huy. KcporU of nbiervattuni (Ml the plmiel Neptune 
aivd it> laielltie ipcriallr desired. — Kiltniind J. Sheri- 
dan, B.A.. »9s A.Wi.hi St.. Brocklya. N V. 

I would Itkc to cotTC<poad with sny penoo havinjE 
TryonV ''StnKttiial aaa Sirtleiaatic Cooch^0|ry '' to 
tlispciM of. 1 wnh aJao to obUio Stule or U.S. Keporia 
OB Ceoluuy, ContholoKy. !uk\ An:hiEuluKV. I will n* 
chan|c daatfied >pectmei» or tuy ouli. A1m> waoied a 
«op_y ol MacF»rUa«'« " rrfrtl/>gins T ra veil lur Hand- Book 
aflJOeoloaical Railway Cit><k " — l>. E. willard, Cur»- 
IDi of Mweuni, Albioo .\i:adeiiiy. Alhion. Wis. 

Morrit't " British B»itterfli«i," Mnrrit'a "Near* and 
E<u> of BHiuh Binla." Brec'a *' Bitda ft Europe" (al 



colored pUtr*). ai»d other natural hiiiory. ia uchaage 
fmr Sh^kespenana ; eii*ie; books panipbleti. eaicravuuta, 
(IT cutiinicii. — J. D. Bantctl. Boa T33, nlratfonl, Caitaoa, 

I ii;ivc A»eJir^ta ir/it/im.t iWeatherby). nnil many 
other vpcciea of sdclli Irvim the Duletl K'nhkonoflf; I..ike 
a>>d vici'iiiv, ntui frini Wrairm New Ynrk. und fnhuk 
from the M ■ " ' i- o( New Vork, which I would lie 

(tad toe . :iiaeii>of (ci'mi'lk value of any 

inil. I . :o corrt4Ui>iMl will) pCTMifls iiiter- 

rslcl in id- nil cLuiji. ijie.oiewchauBe 0/ lodi^ui telic*.- 
If. F.. WilUrl, .\1bian Academy. Albion, WU. 

Will ex<:haitKr "Princeton Review" fi>r ilSj, Hui;h 
.>lillar*(. w'-rt* I'll eev-lrigy ard other tctiMitific work*, t-'ir 
batk nuiiiLe * of *' 'I'he AuL," " Aincik^n Naturaliti.'' 
or other (cicntifiejpeiiiHliciili. ot hooki. Write. — J. M. 
Krck. Chantnn, (%ia. 

Slietla md curimitiea for mort'iM ahalli, curiotUica «t 
miui:nila.iddiei\ W. F. Len;)i, No. 308 Koai Fourth St., 
lJaVFnp<wi, 1"W», 

1 want to ciTTTeapond and (achange with a Dolleelw of 
b«eilea in Texas or Florida. ~ Wtn D. KkhardMa. 
P.O. tkui »j. Krctkridutiurg, Virsioia. 

Acolle'i' nrlaaaified ihrlla for thehcM offer 

ID bird *!> <^ it Califoraia birdi for lh<>te .•' 

Inrdi ol 1: < -.. Addreu Th. £. Sleau. laij 

Sacrsment-i M., ^.11 t unciKo.Cal. 

I have fony rdiiciin of birda' eut. aide blown, lif*t 
cla*». in »cta, with full dalpi, wh-rh [ will eachanfr for 
bcH>ki, tci«nti£c jottmali. ihclU. .iihI ciiriot. Write IBC, 
• taiiiif what yon have to cUcr,— Dr. W. S. Sthvdi, 
Bcnuiduiln, Fniloii l^uiily. III. 



CATARKM. 

Catarrhal DcafncaN— IImj- p«rcr. 

A KRW iiiiua TaKATUSMT. 

.Sufferen are not gcncraH}' a«mre that these 
dUea^ics arc contagious, or that they ate due to 
the presence of living parasites in the lining 
inrinbrnnF of ihc no-e and euftiachisn luhcs. 
Microfcopii: rescircb, however, has proved thia 
to be a fact, and the result of this diu:ovei>' is 
that a simple remedy has been formulated whcie- 
tiy catnrth. catatrlul deafness and Itay fever are 
permanently cured in frora one to thice simple 
opplicalioDs made st home by the patient once 
in two weeks. 

N.B. — Thia treatment is not a »n«ff or an 
ointment ; both have been dtscariled by repa- 
table physicians at injutious. A parnphlel ex- 
plaining this new trcBlmcnt is ient free on 
receipt of stamp lo pay ^^o^tage, by A, H. Diac 
on & Son. 537 and 339 West Kiuc Street. 
Toronto, C»ttailsi.—CArhliau Aiiv&cate. 



Suffeiers from Catarrhal troubles ihotdd care- 
fully read the above. 



ENLARGED AND IMPROVED. 

THE WEEK: 

A Canadian Journal ofPoHtic*. LUrratHrt, Se^ritM 

and Art$. 

PtmUSHBD EVERY FRinAV. 

ta-oo per Year. Si. 00 for Four Menthi. 

C. BLACKErr ROBINSON, Publisher, 

5 Jordan 3t.. Toronto. 



k Useffll and Handsome Present 

m 

WWTiuit«4 14 karat rold nuO ti> ctve p«rfM.-t B»it^ 
ftKUon— ta pronouncM By &jn-lre<I» of pl»(uM cu^ 
KMaen lo be lb» b>«t fouuulu |i«u m t&« mark«t 
beoauae ll la alware r*»^\r. WHion troriy and 
tMVKgfllsoMt of ordor. Sent by mall prepaid for 
9*-50< S*-on, and Ca.jo each, accordlnK to alfc. 

JOHN S. HULIN, 

M*i*g Stationer, StVnui Printer, 

and Dealer in Uicfjl Of&ee SpcciaUl«>,an<l Lst^r 
Saving Davtcea for Accoantaata. Publiaher of all 
of the celebrated Picturea of the Rebellion, from 
paititlDSB by Jamet S, Taylor. Agency for the 
BdlkOD Mimeograph. 

Send alnmp/ar UlwUrnlrtl catiilnnur. 

No. 300 BttOADWAY, New Vork. 

Tbe liultD Diary CALKNntll tar 1S9Q. wtm «lr* 
truao couiplet«, aaiit \ij mall prvpald for 80 o«iitB. 

WMaiac tuvlMUoDS and vtaliing caniB eu- 
grAvad to order.— Tbe wry b«at quality of vork 
giuu«ntee<l. 

Tb* L«nea'. Handaompet, and Uoat Complete 
Aceouut-ttook Mauurneuir}- auJ frtntlug KalaDllAli- 
mtmt fur Ptnci Comtnerulal Work ts New Turk City. 



RUPTURE 

cured in aiipulaied time. 

NO DELAY FROM WORK. NO OPKRATION. 

Call or >ead ataiup for circular anJ referanco of thou 
eurwt. We have vn luad over jon atylet nl trui«e*, frixa 
tt up. and Mupcnsarwa of uti kinda. Oidcn tiled by 
laail ur espmi lo any part ni Ihc L' tilled Sl:ii«i. 

C. A. M. Kt RNHAM, M.I).. 

ijflCliatnn Place, New Vorb 



AISTY OF 

Prof. A. MELVILLE BELL'S WORKS 

— ON - 

Elocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Fhoneiics — Line 
Writing — World - English, 
etc., 

SUPPLIED BY 

N. D. C. HODGES, 

47 Lafiiyottc PInce, N.V- 
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SCIENCE. 



Ill 



I 



SCIENCE CLUBBING RATES. 



icy? DISCUUNT. 

We will allow ihe above dttcaunt to aBy 
«ubccri>k«r irt Sfiemft arlii] will >en<l >i<^ an 
^nlir i'>f periodical* mctediiu SiC'. <oti'>l 
■Kg «m1i at iu full piic«. 



Acriculinnil 9ei«NC« 

AjBtticaA Amiculitnfir 

AmericMi An:liilcct aixl PwtUuit New* 

laipenal nliiion 

Gvhtiiw " 

Reenter " 

AmericAii GanWn 

AMcrican Jotinal of PhtloI«ffy 

A HMJoui Machinist • . 

ABiencan Nalufaliu •••**>•••• ■ 

Andiiver Revictr ...•■...•. .1 .> 

Atlantic ••• ^ 

mbvhood ••.>.•> ■■,.>• 

Btailiircvi't ....>... 

bnin ....,., 

BuitdinK (wvcklv) .■•..•••••••.... , . 

Ctrpmiry and RiiilAni 

C«ntury M.kK-'"'"' ■ 

Chautauijuaa. The ..•■..•■-. •...••. , 

Chnifun Urkmi. The .....•••• 

CoMnoooUun. Th« 

Critic 

Eckciir Miianne .% ■■,- 

Edioburijli K«viaw ,...■•...•,.. 

Elect nc Aac • 

EtectrKal W.,rlJ . . 

KlnrtrK'inn and KkctiiCAl EflKiRMr 

KleCITU-jl Revicwr 

EngiaccHnc anrl Mining Jaiinul 

EngliiS Illuitntol M>(4iJMe 

Ftir«tl andSliBain- .■ •■ 

Fonin. 'Ih« ••! 

Garden and Fore«t •••••i 

Harper'i Biu«r 

Ilarpcr'i ManWivc. .....•••.> 

ilaipei'i WeAlv 

Harpei't Vouni; reople. 

lllBstralnl Luiidou Ncwil An«r.n|)(Mt>. 

Indepradmt. Ihe 

Iron AK(we«klr) ■ 

Jcunalof Philolflicy lEac-) 

i?JS;:;;:;;::::;::;;:;":::;;:::::::::: 

Ufe 

Lippincc-ll'* Maj^axine ...<••• 

Litlcll'k IJTiDit Ace 

LoMloa QuArterly , 

Mkctaillan't Maniac 

Man**"' *>' AnHTinn Huinty 

Mctfical jndSui^cal JoumaL 

McchmK;il F.nfinecr ■• •>• . 

K«ul Wink«[ 

MicTiHuipe, 'I he , , 

Naiure •• •• >••-•> 

North Anrrican Review. .••• •>•••. 

Outiivg , 

OfcHaad Monthly 

Potilkal Sciem-c Quarlttl]' # 

Popiibr Science Monthly 

Piipiilar SrvenL'c Ncvr*,......... •••<... .. 

Portfolio. The 

Praictiiionci •■.#• V 

PuUk Oainkti '•• 

Puck 

Puck (Certiun) 

Ouartetly KeviewlLondon}...... 

(Jiicric«. . • • 

St.NkhoU. 

SdcntiAt Ameticati 

SuptrfcoKnt _ 

Atcniiect ami Builden' edJllOB 

Scribncr't Ma^MJnc. ... 

Tela* Siriitift 

Tnineid Nur*e 
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J. GRUNOW 

031 !4Ulh Atoiiuc, N«it Vork 

EkLAblxhetl i%i*. 
HAICBB or 

Microscope Stands, 
Oil ImmersiDn Object- 
ives and Abbe Con- 
densers for Bacteria 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 




Readers of Science 

Currti/>4>HJing wiM cr T'itilmji Adv.rttsen 
vfUlamftr a grtat favar by mintwning tkt faftr. 



LIFE-LORE: 

A MONTHLV MAflAZINE OF POPIUR IIOLOfiY. 

T^rSnhpct-MaUtr 1* LIFE— Lift i" <iSI lUf-iini. 
ptant and aitimnt./roiH Ihf "lotcttt" to IAr"bi|;A- 
e4t," rrcrni nntt ej'tincf. TKeritffrartttv nntl ItUtt- 
prtttart btauti/ull]/ pradticrd. 



PTBLIimiP »T 

W. MAWER, at Eaae< Htll. Euex StrccI, 

Strand, boadon. W.C. 
rMt-frM for (weWa rnumbs ror SI. as, prvpald. 

NOTirRH IIF THK PHESS.. 

" Attnctlvo la lo"a, &eA>itltullr priateit, ta<l vlg- 
Uruuatr wrltlel'. '- /VafnitcA. 

" We «xp«ot It win b'oomo • ii« ft aur miMt Im- 
portaul tamgMlXue^."— Hulifii-r t'lmnrr. 

" Wb pr*dlcl • i-ar*«r tor L^a-Lure wirili^ of It9 
b'nti ( IniH ntid the nMllir 1( illii|ilny«."— f .'Witi'ii. 

"It IbbhUilmlDrl)' prliilt>i]; lli»euf ravlugnarn trrll 
•XVOUliKl) 'intl iti« niatwrln uscnllniiL''— $ffiiiW<>rrf, 

"A model ut wbat a iroputnr a.-l«utlflo iiiaffsaltie 
atawilil ha . . . glrtnaigix^ iif \ig^r a3<l RMfllil 
power. "—ri/ri-rtrji M'nrlH. 

"Bs'i'ii^'liiisly well gA up, TliB IttlurproM ftud 
UluatTMlona nrv Iti ma lievt hitIb of [irlDCor'a and 
irood eagrBTer'a wt."— Button Ouardian, 

"UeWH nildaom ibat It rutMuiv to b9 aoacd. ■• tiie 
Or»touaiberuDdout>i9dlTl». . . Wo vlui tblacoo- 
•doultout veniura t^\.-c»M."~Bataar, Ercknnoe if 
Marl. 

".VU<<>Hd0J ■■lvai:,:e ui>oa tbo too oHta uoaolsB- 
UOc [K>|>tilAr lounialaot la cliiM». , . . W« b«ve 
DOlhliiK t>ut (iral»e lor tbla couAcl«Dttuuit attoiD)>t." 
—StaffonUMir A<ti-ertiaer. 

"Life-Lore la tha telk'Uoua lllle df a now montbl j 
macaxlnc of natural hlatiirr wtalrhiMf CDa adtnlrablr 
calculated 10 fill Tip a e<tp In our KrUl Ittoraturp. 
. . . . Hepleio witn lalelllglbl« l[i*tru>:Uou."— 
XfitcaaUr Diiiti/ JuumiiL 

"Tlie Bni Tolume, wblcb L* baforo uf, ooutatut 
excellent papers and Uluatrmitoas."— Ui-n^iV. 

"WbUatfareollpalDcltaoaeBuflUb rlrat lii tbe 
matter of beauty of tfp4,lUuUratloii,an<] pap«r. and 
poptdarlly of ireaimeat, tl la marked edln^ally by 
au uDusualljr stroni Erip."— ffay«M-a(«r Ctinmldt. 



Wants. 



A TEMPORARY BINDER 

lot &ienie U now tcndy, and will lie laailcf) 
podpatd on receipt of i>ricc. 

Half Morocco - 7s e«tit«, 

TI1K binder i* iiroo*. dMrsbU aad 
eleicant, hi* (lit tule-ttile, and allows 
lilt a;icnLD)[ of the pdgei (icrfectly 
(l«t Any number can be taken out 
at re;ilaced withnut diituibinx the 
other*, and the paper* are n^t muti- 
laied fnr ■ub'niiienl pernancnl bind 
iiii|. Filed ill ihi* bindei, Stitnct u 
alvrsy^ rfinrmieni (ir rcfcrcace. 

N. D. C. HODGES. 

47 Lafayette Place, New York. 





DO YOU INTEND TO BUIID? 

Wo oOor au Atlaa of Heniilble Low ^oat 

UuuhCM. a pO'Ui'lio nxL4 iu',-tie<', <:outaliilDR 

hMtiilaiiMie lilualratluua, n^or plau*, aid ttiU 

l.~ '"il>ti(iua uf iIilB (.^tpular ilielfD. and il(ty-(imr 

I'l' c, ratigiiig Iti .'o^n irotn ftjOn to 17,300. Thin 

iii'i, Ii'-tB I i» (or n '-ottaco with »««en rnnnu>. 

1 1 com t>lue« beauty and c jtnfort, 

iiw. atji) Id api>putBraDd practt- 

, ba.lnE t>oeu built eeveral llmeit 

lyr ir . I r iiiualc 1 l-up1. 

N't n aMnrwiiatmjItuf ahiiuaoyou may Intend lo 
bull'l.ll wtil (ay you to bare mia lonh. 

We will HitO inU AUa^. poaipald. ou receipt of 
I'rioe. SI -M. U C. nodgea. 47 Lafayette Place. New 

VMk. 



Ahx /^'M" tet/timg a f*ttliem far tvkiik h* 1* fmatt- 
fifJ 6y kit m'<mttji( itttainmtm'i, »w aay ptrttn t*tiiini 
lomt ^nf t« Jill i» f^ilffn »/ tkit t!>ofit<ttr. tr it lk*t 

M&l. Mity itiitv ti^ ' It'^nl' iKittttJ umtitr thit kt^d 
rUBK fir cc*T. (/ hi latiifiit tkt /uhiiihtr c/ fkt nms 
*Nt cka-ititfr t/ Ikit itff/iiAfiam. Amy/*'iati mkimf 
in/priuali^H *n amy tcitHti/ie frntttUm. Ikt »J4't*i t/ 

untn /*' ^ /m'ficit iimmiitit miti tk* natiif*p/ tkt 
A*/er. U {&t4i*ilj inv-Ird U Jv if. 

GEOLOGICAL REPORTS.-Wheie would 
I be likely to find for aalc the s "Annual 
Rfporli of llie Geological Survey ul New Vork." 
published in 1837-1841. and al'O the 4 v.'li. 
•■GeotKcy of New Vork." publi»Iied in 1843, 
and boiTi being t^ued by ine Stale. Charlee 
Fry, 54 L>cvon&hire St., Boston, Mass. 

WANTED.— A position in an Acadttny. 
Normal or MigK School, as leacber of 
ihe Naluial Science* anO Modern Ltnguafci. 
I^lin taught in addition if necc&ury. Addreu 
G.f Ui>x44i. Himtver. N.H. 



STATISIICS OF LKPROSV IN THE 
UNITED STATF.S. — l.i view of the 
general iinpre»sion that leiirosy i« sprc:tding in 
this coanliy, it ii desirable, m the iniereit of 
the public licalth, to obtain accurate ittfortna- 
tion on ihi> pDin^ The undersigned i^en]>a|;ed 
in collccling <ialb(ic5 of all cases o( lepio*y in 
ihe United Slates, and he would luk member* 
cf the profe^tion to aid in Ihi^ work by tending 
a. repoit of any case or cases under their obttetva-, 
linn, r r coiniiig within their knuwlcdite. I'icatei 
give location, age. u-x. and nationality of Die 
palieni. and the form of the Jisca*?. -- tolfer- 
cular ur an.1^Mbet)c : al-oanv facts bearing U|>on 
the question i-f i;(itita{'ii>ti and heredity. Address 
Dr. Piince A. Moirow. 66 Wet 4oih Street, 
New Votk. 



WANTED. — The additsses of makers of 
■iinall Dynamos suiiable for a college 
laboratory. Addreu. T. S., Box 71. Gambler, 
Ohio. 



WANTED. — To correspond with cnncholo- 
gilts in America, especially >n California, 
wilh a view to tichange. Many British land, 
fresli Maler, and marine duplicates : some for- 
eign. Adilress Mrs. FALLOON. Long A»hton 
Vicarage, Bri»lol, England. 



AVOUNC SCOTCHMAN desires an ap- 
pointment in America. Three years in 
EngliiJi Government Office. Good reft rentes. 
Addresf "Jack" care J. Lawsoii Sl Coy, 17 
Princes St., Al«rdeen, Scotland. 



I WILL ASSIST in |<hotngraphic or optical 
laboratory in r^toin fr^r experience anti con- 
vcnience of perfecting >>ri(;inal n[<filJnnce<i. Ad- 
dress £. C, Owen, c re of Gibson & Slmpkoo, 
9} Adelaide Street East, Toronto, Cana<la4 



AN ANALYTICAL CHEMLST ii open to 
an engagement in mininif, melaliijrjjy, 
laltco printing, and (dcaching, or as reseaich 
chemist in alkali manufacture, Addresa 
"Alkali," rare of SCUNCB. 



LIGHTNING. — Comiie descriptiotis of 
ihr effects uf lighlninp dischni^es are dc- 
*irtd. State whether the object Mruck **s pro- 
Tilled with a lightning rud, the character ul the 
rod, and the way in which it was (Cl vip. Be- 
i;inniitg at the lop, dr.>c-ril»e liiiefly the eflect*. 
Slate whether there ^<'ts any tmokc ot dust 
raised, and whetliei iheie w.is any udor. Auy] 
reports of r>cent and of cspeciftllv interesting 
dttcliatgcs will be (.ublishtd in SrUnee. — Sci- 
ence. 47 Lalajettc Place. New Vork. 
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COTTON DRESS FABRICS. 

"ANDERSONS" 

CELEBRATED ZEPHYRS. 

Prtins, STRfPF>. <IIF.(-Ii» 

uiiii iioi ki:tti: i-m'ci*., ^iiouiiis 
ert'Ut iiutvll) In till- *»I*KI\G 
ftT%'LF.«» oniiU <>rl«brHtffl llthrlf. 



"FRERES KOECHLIN'S" 
PRIX TEJJ_SAT1NS. 

i)Dtoou)iVtxi| c^ I'Jlfe 4t. 



NEW YOKIi. 



Gloriosa in New Styles. 

We annour^e the arrival or our IrriDortations of 
Gloriosa for 1890. 

This lustrous and durable fabric is now on ex- 
hibition in entirety new shades and patterns, and 
in first quality only. 
I Other silk and wool Fabrics for Spring will 
raUo be displayed; among them SilV Warp Mo- 
hair and Corded Bengaline in large varietyt 



JAMES McCREERY & CO. 

BROADWAY AND ELEVENTH STREET, 

NKW YORK. 



CALIFORNIA SPECIMENS. SEND 
TEN CENTS for a price I M and l»eauti- 
lal ejunpk on card, Hirrl->kiit^. egf;«. minerals. 
plan**, shrII.-<, etc. Addm*. A. C. Sullivan, 
11-^4 i.4lh Street. San Diego, CalirornJa. 



SSNfw 

Pi 





UOU|MKI>AI^ 



um* M l^)i><K rjai* l^^u C.>., 
Ham k KwBlIa 'irfm wJ tlMH 
Co., «<-. kr^ 

Repnlra Cvvrythlng, 

I. I.m.|).l«li.l of 
IIHII. ••TJ *a* 

- '-' "•■I^IIK 
■ '■ ' ..-''<Uial4 

RU5Slf CEMENT 00. 

-I EH. MAM. 
il>^(n' Mfd *W 



Physical Apparatus. 

Electrical Apparatus. 

Chemical Apparatus. 

For Schools and Colleges. 
Write for Esiimaifs. 

JAxMES W. ULHEN & CO., 

914 Cheiiout St., Philadelphia. 



IMPROVED OIL LIGHT 

MAGIC l.A.NTEKNS- 

A/io Lime anJ EleitU Light Apparutui, nnd 
TnechatiiL-.-il, [ilnin, anil fine culoreil virwr. 

J. 8. COLT ft CO., Mkoufacturen, 
No ifj KhEKMAN STRKET. NkW YoRK. 



MLNHRALS. i':rs;.;v 

tKc t-Minnii.t«ur, » well m rh«>i)«r ipccin 



verr complete in 
iprcimcnt (01 
<pc<ifB«(i* fat ihebr* 
ginoer >nd (Im »tui)«nc. Wc nbi m-ikc a >poi:iallr of 
mineriStjy welahi I'M l)l'i*pi[>c Aiulyia We have rc- 
cmlljriccvivcil line tpociBieni ')( Dniiy Quartt nn Chry.- 
ocelU. Imoi Ulubc, Aritaci ; M>Ui:hil« and Aiur'Ic, 
lliih-*. Ant ; t^iitomirc v»ry rm. An» ; Milkrilc, 
Aniwftp. N V. ; mo-tififl Ouaili crytulK. AUjiiukIm 
Co., N.C ; etc.. etc. Cuntvlcte CauJafuc (rc«. 

G£0. L. ENGLISH « CO , Dealenin UinenU. 
151* Ch«»tau( St.. I'hibdclphU, Pm 




B 



Amnl 

Srod 

than 40 



ftH.T ANTHONYACO. 

jqt Broadway. N.V. 
Mauufantu'Mi jdJ Ini^Tttrt ol 
^ PHOTOGRAPHIC IHSTRUBEHTS, 

^1 ApiUTJiut -inil SiippIiM o( eTcj-y 

^^^Hlti« ''alirTit Dftcctiir«. Fairy Nov- 
I^HFel, and Bic>dc Cjm«ni«, <uid ■>)« 
fe9MCcIcbrjittl SiJtiky Dry Plate*. 
rm r>iiifii* in ureal variety, (runi |i9.«o u par aril, 
(ni Ciialo/uF or rail oiid cuEnine (^ More 
ypin esiabliOifd in lhi« line of busiocw. 




CHANCE FOR ALL 

To Enjoy a Cup o* Perfect 
Ten- A THIAL OROCR ■ f =S 

|..0>i.]i< t( rU1.» Tr», fl I'.ir 1 h.lftnj. J*- 

•I'n, >IUnl KntllbiD Ilrv&lLlut or fun 

8an Clt'iir HiBt Ivr nail on rmtM of 

•tw. BviNrttoularasditalwwIiBlMnd 

oriVftTCM want. Qnalaal btdnMtnMil 

««vroAr«t lA trMordcra rarou(oeli>- 

hnilod Tmi. C'jIF««« ami Da»ltiBl'i>-Orr. Kar full fartfcv- 

urvaddr«M THS aB.llAT AaTlCftK'AN TKA CO. 

r O. IlDi Mft. 31 uiMl :.:i Vatvj »., ^T« York. 

WALKER PRIZES IN NATURAL HISTORY. 

TI.e D-.-«ton S'>i.ie(T of Nalitm! Hi^loty oflcr* a ftnt 
(irii'; of I'om tte (O tioo, and i wcu'id am- cl 1^^, W 
iIm! h«l laamoir. in Eng'.iah. on r.|»e al ihe follawing lub. 

tti-ti: I (> , the Adaptive Re^emhlnnw* nf P'ai-Ii in 
>ifffreni Xnto-nl OMert, >. On (he Ptgcmm:! Involved 
i'> thr. Pnxtticltnn of Sofia. .Memoir* lUutL be ha>ittc>* [o 
I'le Secretary bcFure April iitli, itt)-i. Piita will nvl be 
.iu',it<led UTitr^ iti« papers are deemed ot ade<[uaie nierti. 
I' -ir lufllier uanimtar^ apply ui 

I WXLf KR FEWKeS. S«cr«(ary. 
BoiTAU. Max , De«. iBih, 1689. 



One Thousand Dollar l*ri/e ! 

TUK AMKKtrVN »KL-t:LAK UNION oflar ■ pHM 
of ONE TliOl SANn nni,I.ARN f .r tho bo«to«Bay. 
trca'liMi, nr manual, 10 itUi iov:b<?r9 la our I'ubllc 
Hctaoolrt la lu^rrucUuc cUtldi'dii in tD9 pur«t>t iiria- 
dpl«e of moralUr i^ltbout tiiciik-iitliig rvllatoue doc- 
tnu«ft. For pankulara apply to K. U. WESTBKOOK, 

PBILADELPHIA, Not. 1S80. inn uzford 8l 



Readers of Science 

Cffr fspviuiins with at riiiting Advtiiiurs, 
tmltcanfer a great fax'O'- hv mtHticning this pcptt. 



TWENTY-EIGHT MILLIONS OF 
DOLLARS and over h Hit- v»iuc ^iven 
itie (*oUcotnr of CugtomB for tbe com- 
merce of llie Port of Superior, Wi«., 
for l-SSO. lu 1888 tlio v»iuation ww 
le^B thiiD loD millions of dolliu's. 

WEST SUPERIOR. Wis.. 

is a four-year-old city of 10,000 j^eople, 
at the extreme west cikI of Lake Sa- 
perior. ha po|)uIation has more than 
doubled in 1889. Joaquin Miller be-j 
lioves it is destined to outstrip Chicago 
in growth, and will rank with Nei 
York as a commcroial, financial audi 
manufacturing center. It is worth ia-j 
Festigalion if half of this is so; for in* 
veatora iu real estate and mortgage ^j 
loans can realize large profits in sucK^^ 
gi'owiug towns. Information regard- 
ing West Superior and vicinity will ba 
gladly giren by 



JAMES W. GREENE, 
West Superior, Wis. 

Ue refers by permission to the Kditor 

of Sf-IKNCE. 
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H. Wunclerlich &: Co.,^ 

868 BROADWAY, 

NEW YORK, 

Invite special attention to their latest 
importations of Modem Etchings, En- 
grjivings. Brown's Carbon Photographs 
;iiid Walcrcolor Paintings, al.io tn their 
large collection of Rare EngUsh Mezzo- 
lints, Fancy Subjects by Uartolozzi, 
old Line Engravings^ and Original 
Works by Rembrandt. Iliirer, and other 
old masters. 



tBMTS wimii*'--?:.r"i^«;ri'r'j!rTS!: 
ottniLjnil} Geo. A, noutl. ••4i( Hr>i»d«ay< St« V. 



Old and Hare Books. 

Back numbers Ailaaiic. Cenlurf. Ilaqjcr. 

and Scnbner, lo centft per copy, aHier tnaija- 
rines equally low. Send for a calMngue. 

A. S. CLARK, 

BiH-k seller, 
34 Park Row, New York City. 



I 
I 



BACK NUMREKSand' 
aiinci RaUl Um. 
SclioJiarie. N.V. 



oviplete tei.qr k^lin^ Mas- 
AK. MAC. EXCHANife, 





passing tbat of the limnau eye ho maoy times, it n-as qui) 
natural tliat the verr Hrst pictures iimilo of lueu or animals 
motinn showed mauy nr-w jtotitiotiM which llie eye bad DeT< 
before been able to perceire. and artixis as well as M*ientuil 
at once be^au to make use of photography for the piiri>(^se 
atudyiiiK the phawa of rapid animal motion. Prominent ii 
this Aetd of inre^tigation is Mr. Otmiuar Auschnetz uf LtseaJ 
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PtUfwiB. who has t.iken thouitandR of pi<itnr«» of ftyinfr birds, 
running horncA, jumping men, etc.. all admirable for t)i(>iT 
perfect "techQinae, " aail Tor tbt-Rreat artistic tact and scieDtitic 
slrill with which the mumpats tjl exixj.-jurt' had licpn chosen. In 
these |iiclurti4 thf cliarnoi^riHtic [XMitiuOM peculiar to dilTorc-Dt 
motions are well preeenteil. Miinj of them at flr«C appear ah^o- 
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pictDTeA is put on a circular glai^^) plate, whioh iti 'rapidly 
tiOTDwl round ibi axis: and. whenever a picture uppeon before 
the eye of tbe ob-wrver. it U lit up by an electric spark. By 
this means Urn natural motion or the object is reptodiiced with 

d^rpe of truth and ucx-uniry that is nbttoUitcly bowilderinicr. 
iktnt; thuft At the rt^pro^entntion of a man on a galloping hordu, 
ry single niovempnt of horse and rider can be followed. Not 

ily do the legs of the horse move according to the gait, but 
one noes the dual rine, tiw horKv'Ft uikdo and tail fly. and the 
nontrilii extend. |Thc rider is jerked in his saddle, he urgeH 
bix horiie, pulls the rurb-bhain, and mov<>fi bark his leg to 
apply the spur, etc. Each seriea iu this apptratu? represents a 
hit of life — not a life-like picture, but life itself — with 
amazing natiir&lne«8 and truth. One of these tachyacopea, and 
many notable examplen of llr. AnarhuetK'H vork, have been 
ibrought to this country, and are non- on exhibition at the nhow- 
roonw of the United Sta.tes Photographic Supply CoTupuuy on 
Fourteenth Street, this citj-. 



SOME POOD SUBSnTUTES AND ADULTERANTS.' 

Mb. PKESibEST, Ladies a>d Gentlemen.— In his addre» be- 
fore thi-4 ADciety laat year, our late )>resident. Dr. J. H. Kidder, 
preaont^I the subject of air as one of the ' * two necessities of life 
which." he said, "are altsolute.*' and "which we cannot live 
without;" namely, "food (including water) and air." It is 
more e4)>»*inlly to a certain class of foo«ls, whow im!r»aHing con- 
sumption and sale have of laic years attracteil public notice, that 
I wi.qh to call your attention this evening; namely, tliat of cheap 
and wholcHOUie Fuud substitutes, which iin> aliiu frequently uacd 
as fooil iidulterantM. 

Our bodies are like a furnace, and require fuel and air to sus- 
tain the heat of combustion by the constant renewal of fresh 
nutcrial and the elimination of the waate pnnluct^. The form, 
whether nolid or tiquitU of aninunl or vegetable origin, in which 
we Ftupply thi^ fuel, de]»end<i largely on local cmmnuitanoes, 
flimate, education, etc.; and. as lung aa the f(HMl employed 
goea to famish the projier amount of fuel material for the main- 
ftenance of the body te-mfierature, life is sustained. 

The extent of the consumption of any new food will evidently 
depend on hon* it fultlls tliis requirement as a fuel, and by ltd 
pleaatng appeanmoo. its i>alatubility, its capacity to api>ea<>e hun- 
'f;ar, Ita whalesomenes», imd iiH relative cheapness, attracts public 
attention. If the new fwxi is a manufactured proHnct, its cheap- 
ness will depend upon the possibility of its production on a large 
scale (torn relatively cheap maleri»U. 

Prom want of reliable infoiTDation in ref:ard to the raateriali) 
employed in most new food pnKluctA, there is a general feeling 
of uncertainty and insecurity on the subject. People, aa a rule, 
imagine that any ^ulntance used as an adulterant of, or a substi- 
tute for, a food product is to be avoided as itself being injurious 
to health ; and when they hear that a certain food is adulterated, 
or is a food substitute, there is Immediately a prejudice excited 
against the article, which it takes time and familiarity to allay. 
A moment's reflection ouglit ti» show that it would be directly 
contrary to the food manufacturer's interest to add to, or substi- 
tute any thing for, a food product which w.mld ciuse injurious 
uymptom-s. as in that case his means of gain would be cut otf by 
tiw refusal of coiutuinera to buy his product. It i» true that the 
nn^rupulous niainifacturer or dealer doem not hewitate to cheat 
Ilia customer in tlie interest of his own {lec^uniary profit and gain. 
but he does not want to poi^m him. Wliere, Uiiiiugh careless- 
neaa or iguorance. injurious substances, such as the arsenic, 
copper, aniline, and other inelalHc and organic poisonous salts 
sometimes used for artificial colors, are added to foods, their 
presence is promirtly revealed by the dangerous syinptouis which 
they call forth in the eousuuier. Abont a yt>ar ago the ciwe of 
tlie Philadelphia bakerH, who .added chromnte of lead to color 
aotui.' of their uake»i. imd thuu cauwd the deatii of several persons, 
and M.'rii)UH illne^^i in nearly every one who ate aay of thene 
pTodnctfi, will bf rec.ille<l by many prcHent. 

> Aaauml ftddniw ut tU« ndring [>r«atiJ«Qt. Mr. Kiigmt HI a hftrda, delivered 
Jm. tS. IflWX t>«tora Ih* CboulciJ SocUi; ot WMtilnirtoa. 



The great majority of substances used for food adulterants or 
substitutes consist of cheap and harmle^u flubdlauces, which axe 
niH injurious to health, as the following lijft of tJiose most com- 
Dionly uiet with in Uie principal food jiroiluctii will show. This' 
list hnn been compiled fruui the rejKirts of the State boarda of 
health, the retunu of the Dritish Inland Revenue DepartmBOt, 
the reports of the Briti)«h Local Government Board, and those of 
the Paris Municipal Laboratory. 

Table I. 
Fbod Prodttet* and their Chief AdiMerani*. 



POOD PkODVOT. 



AIIin.TBKAKT«. 




MUk .*>•■.• ... W»tar, tcnovml of onun, ■ddiUuu Of oleo-oH 

l«rd to Alnini«d nllk. 

Batter ^....< Water. nlL (onlga (Ms, MtiAaial oolorioc 

l«r. 

OIWMa. .... Lftrd, otoo-olt, rottMBMwd-nll- 

OUvv-oU' CottoiiM«d uid oUwr *«««tftble oUa. 

Beer { ArtlflcW gluoow. malt kbO bop mbctUutaa, aodl- 

nn bloMfbooate^ i«Jt. natUtfpUMi. 

Sirup. .r I AztlflolAl ftaooM. 

Uoney Irtlflclal glitooM, ««a*-«acmr. 

ConffatlOBHT ' AttUolftl gloocne, atarch, artlflatal eamanoea^ 

•ononK piemen In. t^rnt bUm, uypnain. 

W1»M Uqoon ! Wst«r. niinu, urtflcUl colorlnf-insner, flctttioua 

linltatioiu. arooutlo »thpn. burnt vugar. utO- 

wpUoa. 

Vln«ic«r ... W«trr. (rthnr iDinor»I or nqt»ula MtU. 

Flour, brMd. — 1 Otta«r DMJiU, &)am. 

Sitker'aohetDlfAlA* . . . Stamh, kIuio. 

BptoM> Ftoar, nsrahas of varlcNis Uiuto, lana«ric. 

Coco* aaJ BftoooiaM.... Sugar. ttAroh, tloar. 

Cu(I«e*. Qtleoorr. pMui. bMuw. rrc com, wkoat, eoi 

T«» . ; BsteutUd Uu-lvaVM, rorniiiD Inavtw. taimlB, Is- 

OlgD, Pnuolan blue, tonnerlc, gTpautn, kmik 
MoDV. aasd. 

CaaD«d goodai MetalUo potaooa. 

Pipklea ' Salta of oopper. 






* For lilt of atfutt«ratM brands am Report of tba Cammlaadanvr of Ini 
Eereiuui, UBi, pp. 181-184. 

Water. 

Ordinary jxAable water is not generally comidered either ex- 
ternally or internally "injurious to health," yet it is prohobly 
the most common adulterant uaeil. We find, indeed, in the 
Canadian "Adultemtiou Act." that "if water has been added" 
to uiilk, ' -it sliall be deemed to have been n<lulterated in a man- 
ner injurious to health" (Section 15). Ttie watering of milk is 
everywhere recognized as nnt only a fraud, but also a grave mis- 
demeanor, if not actually a crime. This is the food on which 
the whole populutiun under one year old i» fed; and, wltere the 
mother cannot supply the proper nourishment for the child, shu 
miutt depend for ito bringing-up on cow'n or ntl>er milk. It is 
self-evident tliat a pint of walei«d milk does not contain the 
same amount of nourishment as the same volume of whole milk, 
MO thiit u cliiUl or invalid might be actually starved t<i death if 
com|>elle<l to rely on the former for its sole sustenanw. The 
placing of watered and skiinined milk on the market should, in 
all targe cities, call forth the active exertions of their health 
depurtmenti) to Huperviite and aii tar an poKsible auppraBa their 
sale. 

The skill of the milk adulterator Itas kept pace with the marcb 
of improvement, and to-day we find centrifugal machines coating 
over two hundred dollars placed on the market, designed aotely 
to manufucture, from skimmed uiilk and uleo-oil and lanl, ui 
artiticial rrtMiii or milk, dejieiidiiig on the uuiount of animal &t 
addoil. which, it instated, i-an be ueetl for all puriMntWA in whic 
the genuine article is employed. A description of ranh machln 
will be found in Euffincering (vol. xliv. lt>8T. p. 47B) and in Iha 
catalogues of the dealers. 
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O eoniBrgarint. 

Within the post few years two artificial food products mnde 
from whiit had iheretoforo becTi coiisiderwl waste products of thp 
large slaMKht^r-houses haTe rome prnminentlj before th*^ public, 
and pHtabllshpd a I«>Kitimato place for thoni8elT*?8 as perfectly 
wholesome articlea of fofxl. Olwimargariuv niid "njfined'* or 
"coniiiound" lard arv now foumi on salt' in iin«t cities of this 
country and Ehirope. Against tho fomipr there has been a large 
Amount of legislation directed with a view of c«nln)lling it* pro- 
diictimi and sain, and with the unexpected reeult oS increasing 
both. 

Wliatcver may have been thu pnxluction of oleomargarine in 
tins cuuutry before tlie National Inw went into effect, we have no 
reliable statiatics; but Bince the Ist of November, 188fi, we have 
the monthly slatementa of tlie manufacturers, duly attested under 
oath, of the quantity of oleomargarine made and removed from 
tlie factories, tax paid for dumt^tic consumption or in bond for 
export, each day of the month. Tlieae Btatementa also give the 
quantity and kind of materials employed in tlie manufacture, 
j^id the namea and addreBses of Uie parties to whom the oleomir- 
.giirine is aold or cotuiigned. 

The following table shows tlie montlily quantity of oleomar- 
gnrine produced in this country from Nov. I, 1886, to Nov. 1, 
1881): — 

tablb n. 

Showing the Quantity of CHroJnargarine produced, wilbilrauti 
7'ajr paid, for Export, and Loat or Dettroyed in ilanufttctoHes, 
from Xov. 1, 1886, fo .Votf. 1, 1886. 





QButllr 


WKkdmva 


Loitor 


Wltbdntvn 


Ybbt. 


Prodttovd. 


T«ziMiiir. 


I>eiitn>r«d. 


for IEi|>ort . 




POVBdl. 


Pooadt. 




PoondB. 


Od bAod Not. t, 1S88. 


iei.aw 








rrom Ndt. ], I8M, to 
Oct. 81. 1997 


si.ii4.«ai 


«MMH,I« 


afi.«» 


I.O«Q.tM) 


HlgbeM. Huab, im. 


■.BOfkflM 


MULIM 


u,m 


MI,4IW 


LevMt. Jvij, im; . . . 


|,HB,<gB 


I.TTCIH 


l,l»1 


SS.X40 


Proin Not. I. I8R, to 

Oct. SI, I'm. 


a^«otue 


8MB6,4IB 


6,t4!t 


i.swr.ooT 


HlgbMt. Muvh. 1986. 


B,Man7 


MU.9n 


2.908 


154.751 


Lnwest, Jolr, 1888.... 


s,flftt,nT 


l,flaA.7W 


in 


I55,«n 


From No*. 1, I88B. to 
Ont.m, IM 


m,imjm 


n.9ia,9m 


«,Ta 


i.flHfln 


HlgliHt. Dm.. IBBB... 


4.tet.8ir 


4.oa.m 


10 


iHcaaft 


Lownt, Joiw. ItW.. . . 


i,s7&aa 


I^M,« 


- 


9a.s» 


OiibMidOot.Sl,IHB. 


4»^9 










taa,78iLn9 


BMBl.in 


98; Wl 


4.au,«98 



Ihiring this ))ertod the number of fueluries haa decrvawd from 
37 to 21, notwithstanding which fact the production and iuile 
have Increased steadily. U in pnxhice<] Ity expensive machinery 
in the large factoriiBs in such quantities that it con he aold nearly 
the whole year round at a less price than butter, although the 
high rote of tax paid by both tliu mauufacturets aud dealers, 
which is, of course, ultimately paid by tJie consumer, neceesiiriJy 
increaaes tlie market pnce. In Uie t^pring and early Hunmier 
months the |>i-ice of dairy butter im generally cheaper than oteo- 
margurtne, aud couiequeutly lesKi of tlie latter is made and Hold 
during that time. In July the production of oloomaigariue 
reaches its lowest limits for the year, and olitains its hi^test in 
March. 

Tlie syatera followed by the lutemal (tevenue Bureau in such 
cli manufiicturur'^t package cau be traced from tlie lime it 
Hu> factory till it reachee iJie lutuds of the retailer or Con- 
or leaves the country. 

Tlie high rate of tax demanded from the manufacturerH and 
dealers was undoubtedly intended (u be nearly ur quite prohibi- 



tory: when compared to those fiaid by utlier special tox'payers, 
rectifiers,' brewers, etc., as shon'n in the following table, the 
amounta are from three to ten times as high : — 

Table ni. 
Rate of Speciai Taxe* per Annum. 





OiMBat^ 


Uqaora. 


TobAoeo 

Mutnfu- 

tui«d. 




DtotUIaO. 


Hklt. 


HsaufiMturer 


IIODOO 
«00 


$900 OD* 

lOOOO 
«00 


tlOOOIH 
AO 00 
90 00 


•eoo 

JOOOt' 

1)40 



* B«otlller of SOO biuTftU, or moro, p«r Mmam. 
t AutiDMl iiuuia<»«tum. •lOQ b*rroU or mon. 
: Pttdler t>t lobMOn. Il»t-clsas. 

It 1.4 undoubtedly a fact that if the retailer's tax was ait low as 
that for tobacco, the uianufacttirerH of oleomargarine would pay 
the Mune to have at leaal one dealer to handle their good» in 
every village and town in tliis country. As it is, in tlie Cliirago 
disti'ict, where there are seven factories, tliere were 97i retail 
dealers doing business in April, IHHU, ct)m{>are4l witli 7'JS the 
April previous; in thu i3u»ton district, with \la one factory, 
there were 400 retailers in April last year, and 40^ at the corre- 
sponding time in 1888; In Uie Connecticut di»trvct. with four 
factories, there were 4*24 in 1889. and 384 tlie year previous; 
and in Michigan, with uo factory, there were 21)0 and 3tt7 re- 
spectively fur the Hune periods. Tliese four dltuctiou districts 
contain over one-half of the total number of retail dealers doing 
busincG^s at the clone of the last 8i)ecial tax year (April 1)0, 1868) . 
This would seem to indicate that where Uie [Hiblic has been 
brought in unprejudiced contact with oleiHinirgarine, as sold on 
itM own merits, they have found it palatable aud ttuitablu to 
their wants. 

I have been in retail stores iu the lumber and mining regions 
of the upper peninsula of Michigau, in Boston. Cliicago. aud 
elsewhere, wliere as much as one^half to one ton of oleomargarini? 
is aold per week, in quantities of le« than ten pounds to any one 
purehaser at one time, put up in packages duly branded wiUi the 
word "Oleomargarine, ■" as required by the law and regulations. 
It may iut*.'ruet you to know that there was uonsignetl to retuil 
dealers, and presumably sold in Waahingtufi, between Jan, 1, 
18Sfl, and Dec. 1, 1880, 1:)0.584 pounds of oleomargarine, M 
shown in the following table: — 

Table IV. 

Showing Monthly Shiprnetds of Oleomargarine from Five Jtfitmu- 
faeiurer* Direct to Retail Dealen ut WoJiiunaton, D.C., from 
Jan. 1, 188U, lo Dec. 1, 1869. 



Uuntk. 
JmuVMrj-..., ..• 

Fct>niarr Jl. 

3l»n!b 

Aprtl, 



Um. VleumargariHrn. 
... 10i,»70 

........ W.U8 

Km 

M09 ■ 



St»y , «.87t 

Jiwe « IWB 

Joly t,m 

Aucust 8,409 

SepMmbsr 19,8nt 

Ootobw 1«.9H 

NoTemlrtr .„ , iai.»9e 

TotsJ iao,MM 

The ingredients which enter into the manufacture of oleo- 
niargarinti are <I) neutral or leaf lard, Uited in the proportion of 
from 95 to 00 |»er cent, made fnjiu tliu leaf fat of freshly slaugh- 
t»?r«l lifigs; (2) nleo-oil, use»i in the proportion of from 20 to 50 
per cent, made from the caul and suel fats of freshly slaughtered 
beeveii; (tt) some liquid vegetable oil, as cottonseed, sesame, 
peimut. used in the prop«>rti<m of from .1 to 33 per cent, made 
by crushing the sowls aud extratliug the oil by premure or sol- 
vents; (4) uiilk or cream, used in the proportion of from 10 to 
SO per cent; (5) butter, uised in Um pro)Kirtii>n of from 'i to 10 
per cent, generally bought from tiie best creameries for its fine 
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flavor; (Otsalt: and (7) antmtto or utlier txiluring-nmtwr. Simie 
factories employ no ve^cUible oila ia Uieir olcomarguino, pre- 
ferring; to use a larpnr proportion of "neutrar' lani with a OTiall 
amount of butter to ol>tain tlw desired buttw cousist^iii-'j-. In the 
higher ^rade of ••creamfTy butterine" the propi>rtiuii8 uf uteo-uil 
ur«? rwlucwl, tin,- ^x-g^Kablc uilw are discarded, and butter is used 
to mnlce up tlio charge for thet^hiim. 

The method of mauufacture clowly reaemblea tliat used in 
ordinal? butter-niaking, except tliat the chum is st^atn-jacketed 
and the aiiinml fnts uaet.1 are previoiutly uielt*^ before Iteing 
plac(?<l in it. I-Vom a personal injip<?cTion of form* of the largntt 
factories, I am rnnvineed that the greateHt eleanlineaa ia obtteiTefl 
throughout all tt»e uperations; that nothing but the freshest 
uiimal t'ut^ are lued: that tnachinery is employed as mueh as 
possible, and large quaiilitin worked at a time, to reduce the* 
expense. T)>e factorieti tu'e as welt arranged as the liest rream- 
eriee; and it is t^i the nianufiicturer'n intereM to produce a pain- 

>le and wiiolci^me product, which is. howerer. not intended 

oom|)et«! with ■■gilt-edge" Iniltcr. 

OleoOil. 

Owing to the construction by llic attorney -general of Section 4 
of the oleoniargnriuo law. the internal revenue orticers exercise 
DO control over the prtKluction and «ale of oleo-oii, although the 
couunissioner lia# reconmende^l that Congress anieud tJie law in 
that regard. From in(|uirii» tliut were uiode over a year ago by 
(be collectora of internal revenue, there was found to liave been 
produced during the vnir euded June :)0, 188H, 69.628, T05 poundit 
ofoleo-oil in nine Rtatcfl. There was uned in the manufacture 
of oleom&rRarine. as stated in the nuuiufactun;i>i' returns. 12.- 
36^.800 iK)uud» during tliat perit*!. and 30,140,999 pounds were 
exported, leaving 2T,"iU.-IOO pounds used otherwise. Aa oleo- 
oil iH sold nt a much higlter rate than tAtlow. it is iimuniable 
that (Ilia large quantity is used in some other food products, as 
emulsified cream and cheeses. 

There is a upecial provision in the law in r^j^ard to the use of 
any unn'holesonie material or product in the oianufacture of 
oleomargarine, but no sample huti ever bivn submitted bo the 
commueiuner irf iutemnl revenue under it. Prom tlie testimony 
and investigations of the meet prominent chemists, both here 
an^l in Eunipe, tliere ia a consonsus of t^ioiuii that oleomargarine, 
when matle from fresh fate and in a cleanly manner, is a per- 
fectly whul«d«ouu' article of food. 

Compound Lard, 

In tlie manufacture of oleo-oil there is left behind on the filter- 
pr»»e» a hard \vliii« or slightly yellow fat, tlw U-ef or oleo- 
rtearine. Tliis for many years wan sold to tlxe candlp and ftoap 
mokora. but is now uj«ed in tlie extensive manufacture of "re- 
1" or "oompouud" lard by being nielte<t and mixed with 
cottonseed-oil and a little leaf-hu^l until the mixture has 
attuinml Uie de»ired ciMuititem'y.* 

From the testimony given before the Congmmlooal Lard Cxita- 
mittee. "prime steam lard" is about a» disgusting a mixture as 
can be ima^ued. The entrails :uid utlier visceru, heafi, feet, in 
fact ever>- port of the aiiimul which contains the faintest tracce 
of fat, are dumporl into the rendering-tanloi, and lire steam 
tumc<l on until all the fat i« thoroughly melted out. The liquid 
is then allowed to cxiol. the water containing a highly SBTored 
luBM of impiU'ities in run <tQ, and the remaining fat is ticrced or 
c-umod. If it Buiells too "loud." it ih waalied with hot water, 
allowed to cool, and then repacked. 

The olecMitearlae and cottooaeed-oil mixture is prepared from 
clean and wholesome materials, and d'Kti nut. suggest any »uch 
Hlthy i>racticc» as "prime steam liird." Tlip manufacturers are 
generally abandoning the designation of "refineil." and are now 
calling such mixtures "oompoumi lards." 

Cottonieed-oii. 
The enormous and con»iantly increasing production of cotton* 
seMl-oil in this country is notewurthy as abowing to what an 
extent it has come to tw employed as an article of food, both here 

> Ujr UiotikK are ituR to JCesBra. FAlrtenks A Co. of Ctalca^iD for » SAt of >Bm> 
I ll)iutf*Ui)( tho niftnufftcturci ot eompouod lard. 



and abroad. The principal domestic contnimption of the oil is in 
the manufacture of "compinmd lard." It is also tiaed as a sab- 
frtitute for, and an adulterant of, olivf-uil far cooking uihI table 
use, and in niMlicinal preparntionx. It is employed iusteAri of 
tlie more expensive uninuil and vegetable oils in the mining 
rvgiou» for the minci-s' lamps. There are a hundred and 
twoiity-five milk in operatiin], with a capital invesrted, in the 
Houth, «tinmted at ♦35,0^0,000. Twelve tliouiiand bands, 
receiving $M,000, a» Mn|>loyed per day. Tlie amount of 8e«Nl 
cnished last aoMoa WHS 676.000 tons,' yielding, on an average, 
37 j galtom of crude oil per ton. 

Some Queer Prejudices. 

A large proportion of the articles suitable for food, and pro- 
duced iu all countries, is waited annually Ijecause of people's 
prejudice against them. Tlie old daws, "What is one umn's- 
meat Is another man's piiison," and "There is no accounting for 
taste," are trite, but warranted by the fact*. 

We do not object to eating a live oyster, but prefer all our 
otiier meula duid. and undergoing putrefaction to a slight extent, 
in order to get rid of the "l<:iugtuie**. " as it is generally called, 
produced by the ri(tor iHortU. Some pe<^i|de like to let the putre- 
faction proceed further until the meat ia "gamy." The Texan 
cowboy ealA goat's meat in preference to Uiat of the cattle and 
sheep he is herding. Young puppies, rats, and bird's neeta are 
considercrl delicacies by the Chinese, Frog's l6g» and snails are 
among tlie highest prici^d ditthes wr^-ed at DetnHmico's ^cvpt 
the bones and hide, every pnrt of an animal slaughtered for foot! 
is eaten by most civilized nations, — tba brain: tongue; bluod in 
the Kliajie of i>lack pudding and suusagee; the Uvit; heart; 
lung's: »itoniach an Tri|>e; tltc {Mincn^As, thyroid and sublin^ial 
glamU, which are caikxl sweotlirt^ads, and con«idered a great 
delicacy: the feet in the way of jellies, and pickled; the infeeB- 
tines us i<uusage covering, etc. In the markets of Paris there is a 
steady demand for horse-fleeli as food. The Arabs and other 
nomadic triheii prefer mare's or camel's to cow*s milk. Many 
people would as soon eat a snake as an eel, yet the latter com- 
mands a higher price than most f\fih in many parts of the world. 
Lobftters. which are the scavenger^i tif the sea, ai-e eaten by [teopio 
who would not touch pork. The Eskimo, who eats blubher and 
uther iTidid fate, and tlie native of the trojucs. who "butters'* 
his bread with a liquid vegotabic oil. have the same object in 
view; viz., to supply a concentrate<l form of fuel. The squirrel 
is considered a great delicacy in many |*arts of this country, but 
It) not eaten in England. The vain elTorts of Profeffior Kilt<y 
HOine yeart ago to iuduee the starving people of Koiiuas to eut th^ 
food they had at their doors, — gra8sha|)]ieiB, sorghum, and mtll<>4 
seeds, and squirrels. — himself netting them the example, will be 
recalled by many present. 

Cooking. 
From experiments made by Jen.sen in the labontt*iry of tfa^ 
Univprsity of TObingen, it appears Utat. raw meat if much soooec 
digested than cooked meat. Cooking, as Far as animal food Es 
concerned, has Uie ciTi^t of making it more pleasing to the taste» 
but is mmeoessary; whereas with cciiain vegetables, especially 
those composed principally of starx^h. as grain and potatties. it ia 
required to lit them for use. Tlu? pniper iirepanUwrn of food ia 
one that haa not received tlie attention it demands. A badl^ 
cooked meal is more apt to disurganize the s^-ntem Otan to prove 
nutritious and beneficial. The genernl teaching of cookery in 
our schools, both public and private, to girls would uiuli>ulit«d|y 
result in much improvement in this regard. 

Glacoie. 
In April, 1H82, tlie oomniissiooer of internal revenue addrenM 
a tetter to the pni^ident of tlw* National Academy of Sciencet, 
requesting "tlie jij>pointment of a committee of the academy ttt 
examine oa to tlie compodtian, nature, and propci'tlni of the 
article commonly known as 'gluoose* or *grape-sngar.' " In tliQ 
re{>ort on thix subject, made in January. 1684, the commtttcv, 
consisting of Professors Barker, Brewer, Oibbs. Chandler, anci 

< Ttila Intornuitloii ww kloilly tumlAbod mv by 3tt, A. D. Pulti^n. «)UC«r «< 
Lhfl OIL PUnt. and IMifr a»pca1«r, fa * Inttcr dslM] Dm. tt. IflfV. 
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Reniaen, from the rveiilts they Uiui obtuined. tiumnted up briefly 
AS (ullou'8 : — 

"l9t. 8tarclt-HU]B:nr an found in romnierre in a mixture, in 
varying (>ruportioQs, of two -(UKarat culled dextrum.' uud iiialtow. 
and of dextriutf, or starcli-guui. Dextrose was disiravuretl in 
grapeft by Lowitz in 17W, luid vrtm first [ire]»an'il from abin-ti by 
KircbhofT in IHII. In 1810, Brac(«niiot prepared it from woody 
flbre. . Maltose waa llntt rerof>7iixe<l :ih a distinct »UK&r by Uu- 
bruufuut. ill 1847. in Uie proiluct of tiuf action of malt on starch. 
No dextniee is thus pnnluced. Hccording to O'Sullivau. 

"2d, The prtx^ees of uuikiuK stnn'h-sugiu* coosisbt, tinit. in 
separatiux the tttarch from the com hy Making, grindinj;, strain- 
ing, itnd settliuK: and, second, in conTertlnj^ the starch into 
flugar by the nution of dilute bulphuric iicid. this ucid being ttuh- 
tequently removed by the wtion ot chulk. To makt- the »olid. 
'Krape-sUjcar, ' the conversion i» cJirried further Hiitn ht make the 
liquid. -glueoMC.' Alter clarifying, the liquid h n>n(vnti-at«<l 

• in Tacuum-piana, and is decolorized with imnF^-bliick. 
•■3d. The titarvh-sugar industry in the UniltKi HUntes gives 
emplnynienl to iweuty-niue facUiries, huviugau eslijimled nipiUil 
of Hre milliona of dollars. r\in$uiiiiiig alKjut forty tluiUMind 
busheU of com per day. .-uid prodmuug f*rapt*-!iugar and glucose 
of tlw uiuiual value of nearly t«u millions of dollars. In (ier- 
nmny. in 18X1^3, then.- were thirty-liine factorieji of tbiu wrt, 

■ consuming uver seventy tliotisand tons of starch, imd pnithicing 
about forty rUon«ind tons of stanch-sugar."' 

Hitice tltu report of the NAtional Academy w»a printed, the 
nuiuU.-r of dUirch-sugar factories in the United Htiilein hjoi 
decrease*! to twflvi-. with a ntpiljil iuvtstuil estimutud at from 
twelve ti> tifuvo million didl.-im. vonsnrjiing nUmt lifty thoiisiuiil 
buaheUof com jtor day, anil liaviup^an aiuiu.'vl production of 450.- 
(KNJ.OOO iMunils, valued at ♦l<J.:.00.0OU.' 

"4th, MUirch-itugar Ik chiefly usetl in making table-Hinip, in 
brewing beer as a substitute for mult, and in udulteruting cane- 
sugar. It U also ueeil Ui n-pliu-e <'anc-KU;;nr in confecliouery, in 
cuimiiiK fruits, in making fruit-jellies, and in cooking. Artifl* 
clsl honey i^ made with it; and m, ali«i>, is vinegar. 

"&Ui, Utarch-flugar represents one distinct class of sugars, a» 
cane-sugar doe» the other; the former boing obtaioed naturally 
from the grH|R'. tv* the latter is from the cane and l)ie biM;I. 
SCarch-»ugar, whicJi is a term cliemically ftynonymwts with dex- 
trose and glucose, when pure, }iaH about two-thinU tlie aweeten- 
ing power of cane-sugar. By the action of the dilute acids, both 
cane-RUgar and Htarch yield dextrose. In tliu case of starch, 
however, dextrose constitutes the sole linal pruduct. 

"6th, Tile ronunerrial sampleo of Ktnrch- Rugar ol>tained \yy the 
oomiuittce showed u fairly uniforui comixieition unanalvHitt. Tlui 
liquid lonn. or 'glucose, ' containn from H4.3 to i'i.H per cent uf 
dexlnwe. frum to I ft.:) |xt c*."nt of maltose, from 2ft. 8 to 45. 8 
per cent of dextrine, and from 14.2 to 32.6 per cent of water. 
The !*f>lid form, *gnipfi-«ugar. ' gave from 72 to 73.4 per cent of 
dextrose, from to S.ti per cent of niult«.)se. from 4.2 to 9.1 per 
cent of dextrine, uud from 14 to 17.6 per oent of water. Three 
specimens of especially prvpared 'grajw -sugar' contained $7. 1, 
93.S. and 9UA per oent of dextrose nwpet^vely. The last of 
these wu crvBtalllne anhydrous dextrone. 

"7th. Of mineral or inorganic constituents, Uie samples of 
starch-sugar examined contained only minute quantities. The 
total ojib formed in the 'glucose' was only from O.H'iti to l.UfiCl 
per cent, auJ in the 'grape- sugars' only from 3S0 to 0.750 per 
cent. Xu impurities, eitlier urganio or inorgiuiic Jn character, 
othef tlion UM»e mentioned, were detected in any of tlie samples 
examined. 

"8th. The elal>omte (*x|)eriuienls ujion Ute fennentatiim of 
starch-bugar would ueem to W linal 011 tltequctdiou of the henlth- 
fulnew, not only of gluo-itc itiielf, but also of tlie riulMtann-n |iiii- 
duced by the action of a fi^mtent upon it. Large quantitif^ of a 
contfntrateil extract from the fermentation. rei>ritienting from 
one-third to oiie-IialTit pound t»f atiitvh-tiugar. wyretuken inter- 
nally by tlie experimenter, and this re|ioaIedly, without thealight- 

■ Tlvia fafirrviKtioii w«u klQill; funiiHbeil me by llie Aui'ili'ui Ulucuw Cum- 
|>«Dy of BitffAin, K v.. In » ntront li*ttrr. ll»Dettib«r, IMS, whn kUo iwint 
aKnitil«>«of U<tiil(l and •olid gluonw. 



estobsenoblc etTect. This result, rigidly applied, holdsuf course 
only for titiiee (sugars which, liki.- Ihin, are nuide fn^ii tlH> starch 
of Indiau-com or maize.'' 

From tJie foregoing fuels the committee reached the foUowing 
concluviuiiH: "First, that the manufacture of sugar from starch 
in a long-f<stablisIicil induKtn,'. scientifically valuable and ccim* 
mercially important: second, tliat the processes which it employs 
at the preaeut time are uimlijectionahlp in their character, and 
Itave the product uncontamiaated; third, that Uie starch-^ugar 
Um» nutde luid seut into commerce is uf exceptional punty aud 
uniformity of conqxwitioit, and contains no injurious $ub»«tancoii ; 
and, ftiurth, that though having at liest only about twn-thirds 
the sweetening power of cane-sugar, yet starch-sugar is in no 
way inferior to cane-sugar in health fulness, there being no evi- 
dence before the committee that maizc-stan-h sugar, uither in Jta 
nnrnml condition or fermenloil. ha.s any deleterious effect upon 
the system, even when takcL in LarRe quautitioH." > 

Some Other Adul : eraot t. 

Tlie use of Hours and starclics of various kinds — wheat, com, 
rye. pena, U>an.s. etc. ^ as food arlnlterants cannot lie cunsidered 
injurious to Iteallh. However much the public may I* eheateil 
in the purchu.w of such aiUillerated articles of food, as ground 
spioes, coffee, etc., (Iwy mv uul poisoned by tlieir i-uusumptiuu 
It is a question how much a purcliaser is himself to hloine, in liis 
endeavor to Hecure a "bargain," wlien he demands m great a 
quantity of luiy given materia] at lass than it can be purchasetl 
at %vholtMule in the market, thiit he compels the un»cnipulous 
niujiufiLcturer to luuke a comixtund whicii luis never more ami 
geiiendly U^s lliar the pr(»iM>rtion of the genuine nmterial re|jre- 
flonted by tl»e price asked. 

>(any articles of food s\nn\ in transportation;, and. under the 
plea of preventing furt^'ier fermeatutiou, resort is had to antisep- 
tics, such as fiulieylio acid, sulphite of soda, borax, etc. TlieM 
deserve mentK^n a^ luMUg additlona to foods of a cIh(m of suh- 
gtoncee used to cloak c-uroleKsnees in manufacture and otherwise, 
and iiroduoing in many cases deleterious effects *on the liuinau 
eronomy. In France and (iprmany the use of such antiseptics 
as salicylic acid in food products is prohibited, although in the 
latter country such additiom is tolemted when the food product 
is ex|Njtrt4>d to countries where such use is not prohibited, 

Le,islatlD» on Food Adalterktion. 

Tlie iidulteration of fixxl, gi-uerully Ijcing aimed at the jiookot 
and uot at the health of (he consumer, ought to l»e cosily reme- 
died, one would mippate. by legislation. On, however, turning 
to our different State laws on the snhjoct. I am sorry to say that 
most of them are drawn up in a follow-the-leuder style, under 
the popular but erroneous ini|>reasion that .'uiy substance used us 
an adulterant of or u substitute for a food product is necesjarily 
injurious U^ health, with the cnnseqnenoe that thpfte laws are, 
with very few exceptions, merely dead letters.' New York and 
Masauchusett^ hare laws nearly identical in wonling, wlione en- 
forement is intrusted to tlieir rtwpective Ijonrda of health. In the 
former State tik" law has proved a faihirf, becauiw In an action 
brought 111 obtain "an injunctlnn against Uie sale of cei-tain Fing 
Suey teas it was held by the court, in rcftuingbo grant the same, 
tluit, although the tea.« in queatiou had been clearly shown tu be 
adulterated with gypsum. Prtusiau blue, sand, etc., it was like- 
wise necessary to prove that ilic effect of thftie admixtures was 
such oa to constitute a wrioii-i danger to public health "* In 
Maasacliuseltd. however, the law has been enforced with vigor hy 
tlio State l)o.<ml of Health, and Itie yearly reports show a diminu- 
tion in tlio [lerceutagc of adulteration .of tlic samples submitted 
to analysis. 

In tlii-t country rJie British Sale of Food and Drugs Act, 1875, 
wiUt all ita imperfections, has served as a model for our legisla* 
tton ; and until we have a guueral law on the subject, drawn up 

■ Rt>port oa OluciiMi, |irepu««l by UtoIiaUowU AoBdvtny ot BelstuxM. In ro* 
apoaam to k mquMt atmiti bjr tb« eowimlialotntr at IntMnkl r«TMia«. WuUof 
toil. 1881 

■ For lUi of Sut« UwB oa food iulalt«mlofi m* B«poit of Um Cenmts*^ 
siOMrof lDt«raftl a^vcDofl. 1S88. p ooUc. 

• BattvnlikU, Fo(d Adulterwllua utd Ita DtAcoUoa. p. 8 (Mow Toik. I(«7>. 
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clear dofinitian? of adultemtioo, and odeqiiute meuns for tlie 
foscemeut, Uj llie co-<4>eration of SUiU* ami National autliori- 
of ite provisions in regard to Hue. cliu«i of fraud, tliP food 
sopliistioator will puimie the even Xennr at his way undiHturbed. 
The Euroi>ean Continental leid-'ilfliion on tliis subject in much 
guperior to tlie Enjrlish act.i Under Contitientul stittuUst. every 
ealer in held n-*inBisil)Ie for the quality of Win merclmndiae, 
rhether of foreign or domestic origin, nnd every food material 
must ho dold undpr its tnif mime; artificial products imitating n 
DAtunil y>roduct must be ppjperly labelled in a conspieuoui^ and 
li^ibly nuumer; nil unn'holetMinie UhmHk are contincated and de- 
stroyed witlKiut eompcnsotion to tlio owner; and adnlterationa 
genconlly are ponsidered acts of fraud. SuitHhlo police duper- 
rlsion and control att> provided for the enforcement of these 
statutes; and, although tluiso laws are Himewhat of a (nitenial 
nature, tbey are much more effective tlian any we luve. 

The avL'nige American repudiates the idea of a iwtenial govem- 
mi'nt supervision over liis atTair^, or anv thing tainted with the 
idea. He renlizPM lh.it Ur- in a full-grown lUfin and a govereign. 
and tliat tlierefore he is jterfectly competent to take care of him- 
Belf; and no chwil or swiudltT can ever gi;l the l»elt©r of liim. 
He may be wilting to suy>port. even to clamor for, a legislative 
mwisiirf tn rt^gulalR the pnidiirtion or sale of n food product, 
pntvided it advances his particular business interests. He would, 
howe%tir, regartl witl» apathy any general law that would guar- 
aot«e to the public the liberty of purcliasing pure food, with n 
reasitnahle certainty- tliat iJiey were not imjiosed u;>iTn in tJieir 
purehasf^. if it was im'undieiit on him to take tlie necestai'y 
gt^s to execute its provisionH by bringing Hampi«i for analytiiit, 
etc. 

rt may W. Itowever, tliat some day he will reach the cnnclnnion 
that his imlividual Hmartn«KS, grefit ai« it may be. is not sufficient 
to wage Bucce^ful warfare againet the food sophiHticalor's com- 
bin:ition.s, which have made IhiH country- for years the choice 
dumping-ground of the frauds of Europe, Asia, and Africa. 
Wbeu this hapiieus. we may hope that the proper lawii will be 
llMased to ^upprese tho fraud, and that ive, the chemists of the 
country, will have 0[»oued to ua a now field of usefulness,^ a 
field in which we ought lo put forth our ImwI efforts, wiUi the 
cooataiit aim to maintain the purity and wholesomeness of the 
food far suffering huiminity. 



THE ORIGIN OF HUMAN FACULTY. 

In a paper read before the Neurological Society, Dr. Romanes 
has preiientcil in very conTenient sliape an outline of bis recent 
work, "Menial Evolution in Man,*' which, being at uuce 
authoritative and brief, may Vie approi>rintety noticed in these 
oolnmnn. Taking for granted the truth of hin timt propnsition, 
that DO exception must be made in the case of thif liumuu 
mind to the law of continuous evolution,— a proposition 
fully discu9Ked in the original work, -Dr. Humanea oonceutrntes 
his energies upon tracing the proliable causett and hiotory of 
ihlfl trannition from the intelligence of biute to that of man. 

For this purpo^ it is found necessary to agree %i\)ou a work- 
ing elamiftcation of mental productM or idcHA. The divitdon 
adopted in that of tiimpic idene. which are simply the tracer 
left in the mind by a 3enfte-ini|>ression,— the ^teeing with the 
mind'ii eye, as it were; of compound, or, better, generic ideas, 
which are obtained by a fusion of several impreasiont), and so 
involve 8«>roe amount uf LY)uj|<ari»ou; and, tinally, of general 
idt!tt!i, which are tiauied abrttroctionti,— a symljolic mode of 
referring to a group of ideaM. Theae may be more briefly 
referred to as porcept«, recepta, and conoepta. The first two 
are common to animals and men. A dog Mas a generic idea uf 
uaa, and a Himple idea of i*om« particular man: but he 
canuut make the third step, and call the one by llie word 
"man" and the other by the word '"John." TIda is the 
distinction mo«t usually insisted upon as dividing men from 

■ For oopleH of European laws ad food ndulloratfon wi- Kct»irti( nt tbn Com 
' VlMlOiwr ol iDtrnial Roroouv (or iflKH mad l8)Oi and tor u Niiianwry of ibvlr 
«adlD|{ festuriM ■«« Solonos, I *, siv. p. VA 



Uui mOHt intelligent of animala, and not only involves a sub- 
stitution of a symbol for an idea, but, to get this idea, reqnirea 
the mind to look in upon itaelf and ohnerre its own actiona. — 
tntroirpection or self •oousciousnesf . While these concepts may at 
flrst be very simple, they may be subjected to mutual com[tari»oi). 
and the relations thus deduced again give riae to oom^eptii. and 
thus a kind of algebra of recepta and their corresponding con- 
cepts he formed, — an algebra of the imagination, in which all 
the higher intellectual A'ork is accomplished. Now, (he differ- 
ence between a mind capable of however limited a d<?giTe of 
conceptual ideation and one haviug only receploal ideation in 
usually agreed to be the poesesaion of language by the first, and 
its ahsence in tlie other. We must therefore consider tlie 
mental powers involved in language. Language, considered 
broadly, is the faculty of making Kignt*: thiK intelllitcnt animala 
do. The dog burk» to have the dour opened, a parrot will give 
rise to sounds to express Hn wunta, and so on. But there is a 
broad difference between thifl which is receptual sign-making. 
and the [icculiarly human L-onceptual sign-making. Tbt* 
man can think about the name, which is to the animal merely 
an Bsswiation of mmnd with tliiug. "The difference Itetween 
uamiog u thing receptually by mere niS4M)ciation. ami namtni; 
a thing concc^ttnally by intentional thought, is all the dilTer- 
ence Iwtween knowing that thing and knowing that we knutv 
it." It is. then, the genesis of the aelf-con9cious faculty that 
forms the special object of study, — the faculty that enables us 
to tliink uf worOs us wordB, and of ideas as ideas. But vrt> 
must rememlMT that even in the human infant there is a sta^ 
of sign-making anterior to self-consfioiwness. There is first 
the indicative stage, in which the child, like the dog or parrot, 
makes intentionally siKnificant signs or tones; there is tlieo 
the demitative staKc. in which the child use* nainett receptually 
by mere association, just as the talking birds do; upon this 
follows the connotaiive stage, in which a child will apply m 
name not alone to the object with which it was Hrst learned, 
bnt also to objects with varying degreea of similarity to it, 
— will extend the meaning of * 'bow- wow" from the house 
terrier lo other dog^. to pictures of dogs, to a person imitating 
the dog. etc. <[i»rrots have been observed to po8«e«» the rudi- 
ments uf this couuotative stage) ; lastly there is the denomina- 
tive stage, where the name is rom^iously bestowed ai4 such ( this 
occurs io the child between the second and third yeuie, when 
the child arranges its names in statement^i'). It is important to 
note that the Hrot three stages occur in animals, hut that tbey 
occur in fl very nii*ch more perfect development In the child, 
before it reaches the distinctively human form of speech. Tho 
receptual intelligence of the child is greatly in advance of ttiafe 
of any animal; although this supremacy must not blind iw to 
the fact that it is a difference of degree only, and not of kind. 
This preronceptual inteliigenoe of a child Is superior to that of 
a dog in the same sense as the do^ is more intelligent than a 
bird. An intelligent chimpanzee. Dr. Romanea believes, would 
"follow a child through what would probably seem a surprisiDg 
distance in the use of deuotntive names and receptually cou- 
uotative wordx." if it had the power of articulation: and it 
would, too. under this condition, have been able to " 'answer us in 
the same way that a child answers us when first emerging from 
infancy." From hereon, the child rapidly advances bevood 
the capacity of any auimal. though it has still a long develops 
meat to pass through before it reaches the truly human or Belt' 
conscious stage. A very large share of mental activity at thia 
period is formed by the making of propositions which, to diittin- 
guisb from Uie later propositions, way be called preconceptual 
projM»itions. If n child sees ifw sister crying, and its words 
fm- the person and the act are "Dit ki," this is a statement, 
but one made for the child by the "logic of events." It ia 
nut conceptual or introapoctive. but is of the "psychological 
kind that we rni»i;ht liave expected n monkey to make. If » 
monkey had been able to pronounce denotative names as well 
as it can undenitaud them." Up to this point we have bem 
considering differences of degree only: the iasue in tbua 
narrowed down to the irausition from the iiri'cuuoeplual to tbe 
conceptual stage. 
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Hen we mucit iiot« tluit even in the lower animals we And 
some of the ccmditinnH to the (luhneriuent appearance of r<elf- 
coDsciousncss in tbe inore Kifted intclIiK^Dce of man. Tbe 
animal luiml has a Htoir-of image') t<i a certain extent independ- 
ent of senstioutt iniprexsioun, AoiinalK drtnm. pini- for absent 
friendB. seem siibjert tn liallHcinations, etc. The brute, too. ia 
abl« to ■'establiali true analofjies between it»i own Hiihjertive 
states and the correspondinfr etatee of otber intelliKeucea." The 
individual ho far realixefi its own individuality a» t<j recu^ize 
tliat it is one of a kind, and thtit; lias a rudiinont-arir or linseent 
self-ronscioHsneRs. Thid in the ehild is 8Up|ila»ted by a pre- 
conrefptual tielf-coiificiouiraeKa, which i<i exhibited by all children 
after they have bei^D to talk, but before tbey be^nn to speak 
of theiiiHelves in the first i>erMin. or show that tbey realize their 
own iK-reonalitv. Il ia tlie recognition of Melf ob nu active and 
fPelinK ntcent, hut inrnlves no introspection. At this stage. 
then, the child ban the cbflracteriiiticM just de«rribpd an common 
to itfielf and the animal, btit, in addition, han far belter 
apparatus for Hign-makin^. a l»elter kiKJwletlne of others' state* 
of inind. a better faculty of deuutative utterance, and h(i on. 
Here the interval between denotation and deuoiuiualron beconn* 
so narrow that the step in Piwy. "The mete fact of atlncbing 
Terfaal aiRDs to mental ntatee hafi the effect of focusinf; attention 
upon those Htateft; and, wtieti attention is thus focased 
habitually, ihfrt' ia wupplied the ooly furtljcr condiliou which ih 
required tn enable a mind, througli its memory of previoiia 
atatCM. to eom{>are il^ past with itK preBent. and an to reach 
that apprehension of continuity among its ovm states wherein 
the full iutnwfieclive consciciiHneas of self consistn." Now, 
this step, thouKh an important one, is not so iiujiortant uw to 
warrant our 3ii]ipnKing it a step different in kind from the niher 
RtepH of mental evolution, psporially if we rentemlier, that, even 
when self-consciousnefls appears, the human mind is in an in- 
fantile couditioQ, and if we take int^i account the euormoua 
difference in intelliKcnce of a child and of a youth, where a 
difference in kind is out of the f|uestion. 

We ttiiiat add to this picture of individual development the 
parallel evidence of racial develupment. This evidence shows 
that the several rtistinctiTely human steps of thought were in 
ages past difficult or impossible. Of especial importance is the 
evidence of language. "The gradual evolution of articulate 
language has preserved fui^us a kind of laileoDtotogicul retwird 
of the gradual evolution of conceptual thought, with the result 
of showing that in the life-history of the human species, as in 
the life-history of the Individual child, this conceptual thought 
derived its origin from these preconceptual levels of ideation 
which have already been occupying our attention.*' In brief, 
then. Dr. B<miaue» conclude!*, thai, on the busts nf an exact 
peycbological annlysis. the differences. between the intelligence 
of man and brute, though presenting marked contrasts, yet 
seem to be connected by intermediate stages, which should be 
regarded as ditTering in degree rather than in kind, and that 
this view is strengthened by considertng the slow and painful 
steps of human intelligence, from its beginnings in sa%-agerT 
to its present lofty attainments, at tlrst view so entirely 
separating, mentally, man from the rest of creation. 



HEALTH MATTERS. 
The Nutritive Value of Boiled MilW 



That llie sterilization of milk, however inn>ortant, is not 
without its disadvantages, has been shown by Randnitx and 
others. To determine the comparative asaimilnbitity of proteids 
and fats from boiled and non-boiled milk, Dr. Evse\-y V. 
VaailielT of St. Petersburg undertook u course of most careful 
experiments on six healthy young men, 8ge<) from eighteen to 
twenty-three years. Kach experiment lasted six days, during 
three of which the men receivetl raw milk, and during the other 
three boiled milk, the daily amount of the article in either 
case varying between 1,850 and 4, 300 cubic centimetres. The 
following, according to the Prorinctol Meiliixtl JonrntU, are 



the concluBions deduced by the author from bis very instructive 
researches -. — 

1. The assimilation of nitit^nous ingredients from lioiletf 
milk is invariably leas than that from the raw article. In the 
case of raw milk the average iwrrentage nf non-assimilated 
nitn>gen amoiiuts only to 7.01. the maximum to 7.63, and the 
minimum to 6.42; while in the case of boiled milk the res£)ec- 
tive figuret^ are H.IH, H,7fl. 7.Ja. 

2. The same holds true with regard to the assimilation of 
fats. When fat is ingested In a raw state, the average per- 
centage of non-assimilated fatty acids is 3.89. the maximum 
4.e.'i, and the minimum "i.HS. lu the case of boiled milk, 
however, the flgures rise to 6.01, O.flfi. and 4..*i3 rospeciively. 

3. Roiling neems to aff'ecl especinlly the aAsimilation uf the 
fats of milk, since the jwrcentage of fatty acidti in relation to 
the total L|ttantity of dried fieces in those fed on boiled millc m 
cousiderubly larger tliun in thoiie fed on non-boiled milk. Iir 
the former case, fatty acids constitute 10.08 |ier cent of the 
ttttal amount of dry fioces; Init in the latter, not ntore than 
Itt.Sl. In other words, when a jiersoa ingests his milk boiled, 
ever>* l(l() grams vf bis dry faeces contain a surplus of Cat* 
amounting to 2.33 grams. 

4. Tlierefore, as rugards its nutritiousneae, boiled milk 
represents a d<!<cidedly inferior dietetic article, compared with 
law milk. 

5. As far as proteids are concerned, the difference} in their 
assimilation may tind some explanation in Dr. I. .Scboiidt's 
researches, according to whinh. under the influence of boiling, 
cow's milk undergoes important chemical changes, nearly all 
the albumen and a part of the caveine being ttan»l(Tme<l into 
huuii-uUiumoKe, Schmidt's auulysis pro%-es that raw cow's milk 
contains 8.>'t-1 per cent of caseine, 8,4 of albumen, and 0.1 of 
hemi-alhumose. Cnder the influence of ten minutes' hoilingr 
the proportion of caseine sinks to 7.59 per cent, that of albu- 
men to 0.7, while that of hemt-albumuHe rises to 28.4. 

TaititUN* IN SwiNR. — Profwwor E. L. Mark has recently 
published the results of the examination of :i,0fl4 hogs raised 
in the vicinity of Uoston. Mass. {Report of ilaisachutiettg State 
Board of Ueatth). The examination extended over the five 
years 1883 to 1888. The n>-<ultM show tliat 14.07 |<er cent of 
the males and tO.61 of the females were infected witi* 
tricbinte. .Similar examinations of Western hogs have alMiwii 
only from two to three per cent to be infected. Frofeaaor Maik 
reaches the conclusion that lhi>) difference is prubabty due to 
the character of the f(K>d given to those raised in the vicinity 
of Boston, and presumably in the vicinity of othw large cities. 
Of the fifty-six raisers of the hogs examined by him. fifty- 
one fed city offal. The sonrce a{ the infecrtion be believeB 
to be in the uncvuked meat found in kitchen garbage. It 
would 1x> interesting to know the cooditioa. In this rospeot* 
of the large number of hogs fed upon this food in and about' 
the other large cities, says the BrooMj/n .Vedicat JournaL 

The Psvchouwv of Efweiucs. — Every epidemic carries U» 
its train curious exaggerations of many well-recognised charac- 
teristics, and these frequently call for ai^treciation and fen 
treatment almost as much oa the disease in whicfi they 
originate. Perhaps one of the most striking of thes^ mental 
[KTversities is tn he found in the idea that the epidemic is to be 
treated by ' 'common sense' ' or by nostra which have been largely 
advertiseil, or fay specitlcs which are known to the laity mainly 
tlmjugh their fretjueol mention in the daily press. Tlione 
suffering under this delusion feel that it is wholly unnecesKaiy 
to seek skilltHl assistance, and they boldly dose themaelves witlf 
remedies of whose power and properties they are absolutely 
ignorant. In Vienna, according l^.^ the Litncct. it lius already 
been found neceaiary to forbid th<> sale of antipyrin, except 
under doctonn' prescription!!, as no loss than seventeen deaths 
were attributed lo stoppage of the heart's action owing to over- 
doses. The freedom with which the prescription o this 
remedy has beeu assumed by the public lias long »ince been 
viewed with anxiety by the nmlical profession, and frequent 
warnings have already fallen upon deaf ears. 
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OriNit Brltftln and Euroiw . 4.50 » jevi- 
Comniunlc^aUoiuiVllI bp ir«lcom«d from ftnyquu-tor. AtNttrscW of Hleotlfiv 
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pwilea itie niuiuiwript Wiuitiiv«r tti lalcoded far Insertion mtul bo kuIIipdU- 
«at«d bT Ibe nftme *Qd addn>H of Iho wrtlor: not Beotwwkrily tor jHiblimtlnti, 
trat UM a (cnkrkDty of good fklth Wo d» tint huM iiurwutTPH rv^Apon Bible far 
MOj TtKw or uiiliiIiiUH exi^rettiMl In tbv coumiinicaliauA of out com«poii(teDl». 
Attantloi) U akll«d to tlio "Wants'* onlntnii All an- inrjti-d Ui U8e It In 
aollHtinic infrimiatiuu »r N«tikltit; im>v itosltiooB. Tbp QKinn aud ftddraw of 
«fpUoKntJi should be Kivnu In full^ W that fttinrerR kIII K" dlrrwt to llii-m. Ttii> 
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LlsbtntOf DiBobftifc Jm. ttatt W 



The Warm wraTBEB or Uiis winlt-r haw givfii rise U) iiiau; 
lboorie<« aa tu tta cituHe. in points of wliich the (luU Stream iuu 
flgunvi X-* an iniiKirtant fncfor. Tlip fJnlf Stream lirws charigo ilc 
posiliuii to a »Ii^tit iimcAiiit, but ii<ii in Qk urtiitniry tntinner or 
io the threat extont ^ttaltsl by »v>ini' of xhe nt>w»frap4.'r writi>t)i of 
latp. The luoially accppte'l pntiitinn of tlir- ^renm ntntig niir 
coaal i» Ihftt fijtiHl by I'rofiiwm' Piicla-, basKMl ujxiii ttiuipurtitun* 
ofaBerrntions made by vmiou» uflK*er8 in tlie navy. — Uavu, Lee. 
Ha&tk. Barltp. C^vt-n, Mnflitt, and othpD). The Gulf Stream 
probably has a vibratory motion. oscvicleoccH) by anchorages of the 
coast survey irtf-jmer *-Bluke'* ofrOi|<e Hatt«nu. amt off Kebeccn 
Sboal. Florida Am-iiored tliere on the nortlurn edge of the 
stream, riding in llio wiimI with a gontle current, tho lattci 
would sniddeDly become strong, aud Hu-ing ttK> vesm'X until she 
was trteru to the wind, to remain hut a abort time; and then, the 
<nirrent tiocomiitg weaket. the wind would gain the as^endeni-'y, 
Tliiti was repetttcH.) a uuuibcr of times Lieut. Pillsburj-. L'.S.?4., 
wIk) for i\w yuars wa» In command tjf the "Blake." belieTwi 
that 11k> daily volunu* of the titieaut varies but little, e:icept us 
■doe to declination of the moon; that itn track through the ocoan 
Isabanhitcly Used by law: tliat its vibration ia |ierio<lir, iiltliotigh 
.the limit of tlif periodic i;honi;c may vuiy U> u trifling' umouut. 
AluBg Uie northern const, howevor. it is not always on the aur- 
facA, Iwt it, fvam an unknown raujjp, overrun by other currents. 
"Tlie yfuprally accepted belief, tliat a wind blowing acrow the 
•nt rhauKen the ^KMitioa of iIh axis, is, Lieut. Ptilflbtuy la 
irinr,pd, enoneoua Kvery temporan' wiml, however, does 
transport water (chiefly by n>ot)n^ of wuvfis), and with it goes its 
The f»{'t of Unding t^ulf-weed within a few milw 
of Nantncket ligtitsldp does not m much prove that the current in 
nearej- our chores n? it dot's that winds have prevaile*) in tlie 
^iiectiou from whicib It comes. 



THE METHOD OF MULTIPLE WOHKINO HYPOTHESES. ' 

As methods of .study constitute tlte leadinfi theme of our 
seaaion, 1 have chosen aH a HUbjert in measurable coDSonaoos 
tbii method of multiple working bypotbeaes io its aiiplication 
to inve»ttguliiiii. inbliurtion, uud citizenship. 

Tliero are two fmidanientAl clamw^s of atudy. The one COD- 
aifitH in attempting to follow by close imitation the proc wM 
of previous tbiokers, or to acquire by memorizing the reenlta of 
their investigations. It is merely eeoundary, iiuitative, or 
acciiiinitive studv. The other clabs is primary or creative 
study. In it the effort is to think independently, or at leMt. 
individually, in the endeavor to dincnver new truth, or to make 
new cvHubioatinns'of truth, or at leaitt to develop an individoal- 
iaed aggregation of truth. Tlie endeavor iti to think for one's 
.self, wbetber the Uiinking lies wholly in the fields of previuua 
thought or not. It in nut oeceasiiry to this habit of »tudy that 
the ttubjcct-ioaterial .'should l»e new; but tbe process of thought 
and itA rfsnlts must U< individual and independent, not the 
mere following of previous lines of thought ending in predeter- 
mined resultij. The demonstrutiou ol a problem in Euclid 
pre(.'iM-ly as laid down is an illustration of the fonnor: the 
deinnntttratioii of the Aame pm{ioHitiou by a method tif one's 
own or in a manner distinctively individual is an illustration 
of the tatter: .both lying entirely within the realm of the 
known and the old. 

Cieative Ntudy. Itowever, finds iis lai^cst application in tlioae 
subjects in which, while much it^ known, more remains to be 
known. Kuch are the fields which we. as natiiralist<i. cultivate; 
unii we uie gallieied for the purpobe of develnpiug improved 
ractliodi^ lying largely in tltc cieative phase of study, though 
not wluiMy mo. 

Intellectual methods have taken three phaH?s in tbt- history of 
progress thiia far. What may be the evolutions of the future 
it may not bu ptudent to forecast. Naturally the methoda we 
now urge seem the b gbeat attainable. These three nietlnida 
may Iw designated, first, the mettK>d of the niliag theory ; second, 
the method of the working hy{Mithesis: and, third, the metliod 
of multiple wnrking liy[inthe-'^s. 

In the earlier days of intellectual development tl>e sphere of 
knowledge was limited, and was more nearly within the cotn- 
paSH of a single individual; aud tlKite who assumed to be wise 
men. or nspircd to lie Ihonght so. felt the need of knowing, or 
at least seeming to know, all that was known as a justiticatfon 
of their claims. So, also, tbeie grew up an expectancy on 
tlie part of the multitude that the wise and tlie learned would 
oxpluiu wliatcver new thing pieseuted itself. Thus pride and 
ambition on die one hand, and expectancy on the other, 
develope^I the putative wise man wba«e knowledge boxed the 
compaas, and whose acumen fotind an explanation fcr every 
new ptijzle which prcfenlcd itw-'If. Tliis diK^Kwitiuu has pnipa- 
gated itself, and has com** down to onr time as an intellectual 
predilection, thinigh the com{«aiuing of tlie entire horizon of 
knowlnlge has loDg t^ince been an abandoned atK^ctatiou. Aa in 
the earlier days, ho still, it is the liabil of some to hastily con- 
jure up nil explanation for every new plienomenou that presents 
itself. Intfrprelaxion tiu>hes to the forefront as the chief 
obligation pressiug U)xiu the putative wise man. Laudable as 
the effort at explanation is in itself, it id to be condemned 
when it runs before a seriouu iniuiry into the plienomenoo 
itself. A doniinuut dispositiou tu Dud cut ivhal is. should 
preceile and cioivd aside the question, commendable at a later 
stage, •'ITow^me thi^ wiV" First full facts, tlii-u interpre- 
tations. 

The habit of precipitate explanation leads rapidly on to the 
development ■>f lenlalive theories. Tlie explanatlun offered for 
a given pbenouienon is natuially, under the impulse of «elf- 
cousislency, offered for like pheumnena as they (tresent them* 
selves, aud there is soon tleveloped a geuetal theory expluuaturj 
of a large class of phenoai^na similar to the original one. This 
general theory may not lie supported by any furtlier considera- 
tions than ihose which were involved in tlie Hrst hasty inspeo- 

■ Papier r<>«d before lliit 8orlHy of W«>st«ni NaUinsUats, bj PrMldnnt T. C 
ChambPrUo, Ort- ai. IWW, 
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tion. For a timeXit iti lUely to be held in a teutatire way 
with A muasun- of cumlur. With this tentative spirit Jan^ 
meanrurable coudor, the mind saiinfiCH^itti moral 'itentw, Auii 
deceive:! itaeit with thp thonght. that it Ih procewling cautiously 
and impartially toward the goal of ultimate truth.* It fael» to 
recognize that no amuunt of provisional holdiDg of a theory, 
ao long as ihe view in limited and the investigation |>artiBl. 
juatiHeti an uHiniato conviction, tt is not the tiloi^-nesft with 
which ^coaclumonA atA arrived at that should give luttinf action 
Co the mural aentie, but the thorouKhne<M, the completeness, the 
all-sidedaefw. the itnpurliality. oE the iavei^tigation.' 

It in in this tentative stage that the aflectious ept^ with 
their blinding influence. t>ove was long aincro representedjas 
lilind, uud what ift iruf in the penwinal realm in uieaHuraLly 
true in ^the intellectual realm. Important aa the iutellec'tua' 
Affections are as stimuli and as rewards, they are nevertheless 
dangemns factur^i. which myuace the integrity of Ihi.' intellec- 
tual proct^^eM. The moment one has olTere<l an original expla- 
natitm for a phenomenon which neems natififartory, that 
nnmeut affection for his intellectual child springs into exist- 
ence; and hb the explanation ^rows into a deQnile lheoi;y, his 
parental affections cluster about hiit intellectual offspring, oud 
''^Js^o^^ more aud mon> tlenr to hint, hh that, while he hcdds it 
aeemingly tentative, it ia still lovingly tentative, and not 
imp4trliat]y tentative. So soon as thi.-* parental affection takes 
posdeNHiitn of the mind, there is a rapid paxtoige to the iidoptinn 
of the thi-nry. There is an uncom^cious st-leclion aud magnify- 
ing of phenomena that fall into liannuny wilh the theory and 
aupj)ort it. and an unconrtciontt neglect of tlio«e that fail of 
«oincideocL'. The mind linger.-* with pleasure ujKin the factn 
thatjriiU happily into the emhrace of the theory, aud fuultt a 
mitural coldnew toward those that neera refractory. Instinc- 
tively there In a i^jieeial searrhing-out of phenomena that sup- 
port it. for the mind ia led hy its desires. Tliere springs up, 
alao, au 'uncoQ-scioiis pre.^ing of the theory to make it Ht the 
faot«, and a pressing of the facts to make them fit the theory. 
When theee biasing tendencies set in, the miDd rapidly degen- 
«rEte» into thf partiality of paternalism. The search for facts. 
the oliN-rvatiou of ]iheuoiiieiut and their interpretation, are all 
'domiuatMl by affection for the favore<l tlieory until it appears 
to its author or its advoc»te to have been orcrwlielmingly estab- 
lished. The theory then rapidly ri^es to the ruling position, 
and investgaton. ob.ervatiou, and interpretation are controlled 
aud directed by it. Fnim an unduly favored child, it readily 
bevume-< master, and lends its author whithernoever it will. The 
flub»e<.|uent history of that mind in rtttpect to that theme is but 
the prugressive dominance of a ruling idea. 

Briefly summed up. the evolution is this: a premature expla- 
nation patHtCK iut«i a tentative llK>oiy, then into an adopted 
theory, and then into a ruling theory. 

When the last stage has been reached, unleM the theory 
happcufl. perchance, to be the true one. all hope of the best 
result* is gone. To be sure, truth may be brought forth by an 
inveatiKrttor domiuattnl hy a false ruling idea. His very errors 
inay indeed stimulate investigation on the part of otiiers. But 
the condition is an unfortunate one. Dust and chaff are 
mingled with the grain in what should be a winnowing process. 

Afl previously implied, the methoil of the niling theory 
'Occupied a chief place during the infancy of investigation. It 
ia an expression of the natural infantile tendencies of the mind, 
tbuugh in this case applied to its higlH-r activities, for iu thet^rlier 
stages of development the feelings are relatively greater than 
in later stages. 

Unfortunately it did uol wholly pass away with tlie infancy 
cC investigation, but has lingered along in individual iiuitAnce^ 
to the pTMent day, and flnds illustration in univeritally learned 
men and pseudo-acientists of our time. 

The defects of the method are obvious, and ita ermrij great. 

I were to name tlK- central tw.vchulogical fault. [ should say 
that it Wiis the ndniission of intellectual affection to the place 
that should h(* ilominati-tl hy imjiiirtinl iutelloctual rectitude. 

Ho long aa iolellectual interest dealt chiefly with the tntan- 
^ihte. no long it was {xissible for this habit of thought tt> 



surrive, and to maintain itit domiaance, because the phot 
themselves, being largely subjective, were plastic In the haodft/ 
of the ruling idba: but so soon as investigation turned itaelf 
earnentlv to au imjuiry into natural phenomena, whose mani- 
festations are t:angihle, whose properties are rigid, whose laws 
are rigorous, the*d(?rects of the method became manifest, aod 
un etfoi't at reformation endued. The Hntt greut endeavor 
was repressive. The advocates of reform insisted that 
theorizing should he restrained, and efforts directed to 
the simple determination of factA. The effort was to 
make scientitlc study factitious instead of causal. Be- 
cause theorizing in narrow lines had led to manifest evils, 
theorizing was to be cundemued. Tbi^ reformation urge<l was 
not the proper control and utiliz-ation of thenretiral effort, hut 
its Huppret^sLon. We do not need .to go backward more than 
twenty years to lind ourselves in the midst of this attempted 
reformation. Its weakness lay in its narrowness and ittf 
restrictivL'uetKi. There is no nnbler aspiration of the human 
intellect than desire to compass the cauae of things. The 
dis[>rKtitinn ti> fmd explanations and to develop theories ia 
laudable in itself. It is (Hily its ill use that is repreliensible. 
The vitality of ntudy quickly disappears when the object sought 
is a mere cultiK'utiou uf dead uumeauiug facts. 

The inefticiency of this simply repressive jefonnation becom- 
ing apparent, improvement was sought in the method of tlie 
working hypothesis. This is attirmed to lie llif. scientiAc 
method uf the day. but to this 1 take exception. The working 
hy|M>thesis differs from the ruling theory in that it is used aa a 
meann of determining facts, and has for its chief function tlM 
suggestion of lines of inquiry; the inquiry being made, uot for 
tlie .sake of the hypothesis, but for the sake c( facts. Duder 
the method uf the ruling theory, the stimulus was directed to 
the finding of facts for the sujiport of Uie theory. Under the 
working hyjKitheKiK, the facts are sought for the purpose of 
ultimate induction and demonstration, the hypothesis twing but 
a meaurt for the uiitre ready development ot facts and of their 
rehitioos, ami the arrangement and preMTvatioQ of material for 
the flnal induction. 

U will be observed that the diatinction i» not a shar]ione, and 
that a working hypothesis may with the utmost ease degene-rate 
intjT a ntliog tlieorw. Affection may as easily cling atxmt an 
hypothesis as about a theory, and the demonstration of the one 
may become u ruling pjission as much as of the other. 

ronscieutioHBly followed, the method of the working hypoth- 
esis i!4 a marked improvement u[kiu the method of tlie ruling 
theory; but it ha« its defects,— <!lefectB which are perhaps best 
expressed by the e»»e with which the hypothesis become* a 
controlling idea. To guard' against this, ihe metliod uf mul- 
tiple working hypotheseei is urged. It differs from the former 
methotl ill the multiple character of its genetic conceptions and 
of its tentative interpretation!'. It is directed against the 
radical defect of the two other methods; namely, the partiality 
of intellectual parentage. Tlie effort is to bring up into view 
every rational explunatioii of new phenomena, and to devleop 
every tenable hy|x)the»iH respecting tlieir cause ami history. 
The iuTeatigator thus becomes the parent of a family of hypoth- 
eses; and, hy his parental relation to all. he is furhiddeu to 
fasten his affections unduly upon any one. In the iiAturo of 
the case, the danger that springs from affection is counteracted, 
and therein is » radical difference bi''CweeD this method and the 
two preceding. The investigator at the otllset puts himself in 
cordial srm])athy aod in parenUil relations (of adoptiuu, if not 
of authorship] with every hypothesis that is at all applicable to 
the case under investigation, Flaving thus neiitnilir^'d the 
IKirtinlities of his emotional nature, he pn)eee<ls with a certain 
natural and enforced ereciness of mental attitude to tlie in- 
vestigation, knowing well that some of hia intellectual children 
will die before maturity, yet feeling that several uf them may 
survive the results nf flnal ivestigation, since it is often the 
outcome of iniitiirj' tliat several causes are found to be involved 
instead of a single one. lu following a single hy|x>thests, the 
mind is presumably ted to a single explanatory conci'ption. 
But an adequate explanation often involves Ihe co-ordination of 
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several aKcnciPd, which enter ioto the combined retnilt id Tary- 
inK proportions. Tb*- truu explaaut) ni if therefore necewarily 
complex, Siioh complex oxplnnatioiis nf phennmetia are upeciallT 
onconraf^ed bj the method of multiple hypotbeKea. and oinsti- 
tute one of its chief merits. We are so ptooe to attribute b 
phenumenon to a single cause, tliat, when we find an ajrency 
preM-Dt. wi' me liable to rest t^aliftfiod therewith, and fail lo 
recognize tliat it is hot one factor, and pi-rchancpa minor factor, 
in the acromplinhment of the total result. Take for illuatra- 
tion the mooted question of the orifcin of the Great lutke tm»inK. 
Wo have thi**. that, and the othtr hviKitht-HiB urgi-d hy difTerrnl 
stndenteafi rtie L'uiuM'of tbe^e great exenvationh-, andall of Ihefe 
ftre m"ged with force and with fact, urged juhtiv to a certain 
def^e. It id pmeticHlIy demountrahle that thtwc bat^ins were 
river-vallejd aotocedect to the Kiacial incursion, and that llie.v 
owe their origin in part to the prc-existence of tho«c valley* nitd 
to the hlockiiig-up of their outlets. And .-hi this view of tlieir 
origin ifl urgeil with n certain txuthfulnMS. So. again, it it) 
demonfttnihle that tliey were occupied by gieat lobes of ice, 
which excarated them to a marked degree, and therefore the 
theory of glacial excavation ^ndx support in fact. I think it is 
furthermore denionstrnble that tl>e earth's rrust beneath these 
Ulsins was flexed downward, and that they owe u part of tlieir 
migiu to cmst deformation. 13ut to my judgment neither the 
one Dor the other, nor the third, ctmstitutes an udtiiuute 
explanation of the |>li(*uomenu. All theM:* must be taken 
together, pnd jiofwibly ihey nuist !«■ tiiijiplementeil liy otluT 
agent^lefl. The' problem, therefore, is the determination not 
oaly of the partici)MitioD, but of the mea8un> and the extent, of 
each of the^e asenciee in the production of the complex result. 
Tliis is not likely to be acrom|>liHhed by one wlwcte working 
faypotheriiK is pre-gtaeial eroKion. or glacial eroftion, or crust 
deformation, hut by one whose fttafT of working hypotheses 
embrac<*8 alt of the*e and auy other agency which can be 
nitioually couceivi^d to have taken ixirl in the phcnaaiena. 

A bi>ccial merit of the method is, that by its very nature it 
pnmiotes thoroughness. Tlic vahw of a working hy|K>the»is lies 
larKcly' in its »iugge»-tiveiie**t of lines of inquiry (hat might 
otherwise he oTPrl<xiked. Fapttt that are trivial in themselves 
are brought into 'signiQcaoce by their hearings ujtcn the hy- 
pothesis, and by their cauNil indtcatinoe. As an illustration, it 
is only necx'SHury to cite the phenomenal influence which tlie 
Darwinian hypolbeiviR httt exerted u^ion the invettligations of 
the |Mist two decades. But a single working hy[x>tiie«iii may 
lead iuTestignticn along a given line to the neglect of others 
equally important: and thus, while inquiry ih pi-omoted in 
certain quartertt. tlie investigation lacks in conipleteueHs. But 
if all rational h>'pnthesf-s rehiting to a Hubject are worketl 
co-equally. thoroughness is the presumptive result, in the very 
nature of the case. 

In the use of the multiple noethod, the re-acttoD of one hy- 
pothesis upcn another tends to amplify the reccguized hxi |k- of 
each, and their mutual conflicts whet the discriminative edge 
of each. The analytic jirocess. the development and demonstra- 
tion of criteria, and the sharpening of divcrimination, receive 
powerful impulFe from the co-ordinate working of ueveral 
hvpothetie«. 

Fertility in processes is also the natural outcome of tbe 
method. Each tiypolhetti^ suggeHls its own criteria, its own 
means of proof, Its own methods of developit]g tbe tiuth; and 
If a group of hyiKitbeses encomjiass the subject on all sides, tlM> 
total outcome of meaus aud of uiethods i» full and rich. 

Tbe U6e of the rnetboal leads to certain peculiar habits of 
mind which deserve pastting notice, since as a factor of educa- 
tion its disciplinary vnlue is one of importance. When faith- 
fully purRue<l (or a period of years, it develops a habit of 
tliougbt analogous to IIk- method itself, wliicti may be deiHg- 
nattd a habit of parallel or complex thought. Instead of a 
simple succession of thoughts in linear order, the procoilure 
is complex, and the mind appetirs to t^ecome poesessed of 
the power of rfiinultaneous vision from different »tand[)oinla. 
Phenomenu appear to become capable of hting viewed analyti- 
cally and synthetically at once. It is not altogether unlike the 



study of n landscape, from which there conwa into tbe ntiuf 
myrtadfl of lines of intelligence, which are received and 
co-ordinated simultaneously, producing a complex imprcwioo 
which is recorded and studied directly in its complexity. My 
description of thiB pn.«»^« is confesBedly inadequate, and the 
affirmation of it an a fact would douhtlem challenge dispute at 
the handff of psychologists of the old school ; hat I addreae 
myself to naturalists who I think can respond to its verity front 
their own experience. 

The roetho«I has, however, ita disadvantages. No good thing 
is without its (Imwlmrks; and this very habit of mind, white 
an invahiable acquif^ition for purjioseH of investigation, intro- 
duces difficulties in expression. It is ohviou:^, upon considefa- 
tlon, that this method of thought is imiKtmible of verbal 
expression. We cannot put into wnrdu more than a single lii 
of thought at the same time: and even in that the onler 
ex|ire»siou must be conformed to the idiosyricrasies of t!» 
laogiiage. and the rale must be relatively slow. When the 
bnbit of complex thought is not highly developed, there is 
uitnally a leading line to whicl) others are sulxirdiuale, and the 
difticaltv of expression dce« not rise to serious proportion^: hut 
when the melltod of liimnltaneons vision along different liue« ts 
developed n( that tlie thoughts luimin^ in dilTerent channels an 
neurit e<|uivalent, there is an obvious embanatismenl in selec- 
tion ond a disinclination to make the attempt. FurtlKTmorw, 
the iiuposHilitlily of expressing the mental operation in worda 
leadii to their disuse In the silent pri>reH^>4 of thought, nnd 
hence words anil thoughts lose chat close aswxriation which 
they are accnstomcd to maintain with those wbotte silent aa 
well SB spoken thoughts run iu linear verbal courses. Tlieic i 
therefiire a certain (ircdisposition on tlte part of the practitft 
of this method to taciturnity. 

We er»counter an analogons difficulty in the use of 
niethcd with young students. It is far easier, and I think in 
general more inleiesting, for them to argue a theory or accept 
a simple interjiretat-ion than to recognize and evaltinte Uiv 
several factors which the true elucidation may nx|uire. Tu 
illustrate: it is mure to their tafte to i>e taught that tlie Great 
Lake Ijowin-t were scooped nut by glaciers than to he urged lo 
conceive of three or more great agencies working Buccessively 
or simultaneously, and to estimate bow much was accoinpliabed 
by each of tliese agencies. Tbe complex and the quuntitativa 
do not fascinate the young student as iliey do the veteraii 
investigator. 

It lias not been our custom to think of the method of 
ing hypotheses as applicable to instiuction or to the practic 
affairs nf life. We have usually regartled it as but a metfat 
of science. But I Wlieve i(H application to pnictiod affairs has 
a value co-oidinate with the ini[»ortance of the aflfairs them- 
selves, I refer especially to thooe inquirte?! and Inspectfons 
that precede the coming-out of an enter)>rific rather than to its 
actual execution. The methods that are superior in scieatiBc 
investigation should likewise be superior in tho(9e invest igatiooa 
that are the necessary antecedents to an intelligent conduct of 
affairs. But I can dwell only briefly on this phase of th« 
subject. 

In education, as in inrestigalion, it has been much the prac- 
tice to work a thet^ry. The search for instructional metboda 
hatt often proceeded on the presumption that there is a deffuilo 
patent process thrnugh which all students might he put and 
come out with ri'siilta of maximum excellence; and heoce 
pedagogical inquirj' in tbe post has very largely concerned 
itself with the inquiry, '•What is tbe best niethntlj" rather 
than with the inqiry, "What are tbe special values of different 
methods, and what are their several ndvnntageims applica- 
bilities in the varied work of inetniction ?" Tbe |>ast dtx•tfiB^ 
has been largely the doctrine of pedagogiciil UDifc:rmitarisni!>in. 
But the faculties and functions of the mind are almost, if not 
quit^, as varied a^ the pro|:ertieff and funrtiunsof ttuitter: aud it 
is f«rl)aps not less absurd to assume that any specific met 
of tnstrncttonal proceduie is more effective thiui all otbers,] 
under any and all ciicninstances, than to aeumv that one prin- 
ripte of inleriuetation is ecpially applicable to all tht* pltenomi 
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of natnre. As thet« is an ciid)ei« variety ot mental prooeaaQB 
and rombinationn and an indefinite number of nrdprs nf pro- 
cedure, the ad%*antuf^ of iUfteient toethodrt under ditTerent 
cunditions is almost axiouiatic. Thiit being granted, there is 
presented to tbe teacher the problem uf wUvtiun nud ot ailaptution 
to meet the n««ds of any Hpfvtnc xhsuo tlmt may presont )t«e1f. 
It in important, therpfnre. that thp teacher shall have in mind 
a "full array of posiiiblt coaditicns and atates of mind which 
may be (jreseoted. in order that, when any one of throe Hhall 
become an actuul ea»e. he may recognise it, and t>e ready tor 
the emergency. 

Just as the inveatigator arnietl with many working hypothesea 
la morv likely to aee the true nature nod iti^iHcance nf 
pbenomeoa when they pre^nt th'eniaelvei«. so the instructor 
equipped with a full pamiply uf hyixjtheses ready for applicatitio 
more readily reeognizev the actuality of the silualion, more 
accurately meaauren its siKuificauce, and mure npprrvpr lately 
applies the HiothcHltt which the nifie cnllH for. 

The application of the method of multiple hypotheses to the 
varied allaint of life i» almost a» proteaa as the phaaex of that 
life ittKdf. hutcortatu general nepeclii may be taken as typical uf 
thft wIioIp, What I have just said reHpecting the application of 
the method to ln«tnietion may apply, with a simple ehange of 
terms, to almost any other endeavor which we are called upon 
to uudertokt*. We enter upon an enterprise iu mctit casett 
without full knowledge of all the factors that will enter into 
it. or all of the jHrssihle pl»ase» which it may flevelop. It is 
therefore of tlie utmost importance to Iw prejiared to rightly 
comprehend the nature, hearings, and intluence of such unfore- 
seen elemeoth wlien they shall definitely present theniseives as 
actualiticM. If our vision i» narrowed by a precouceived theory 
as to wliat will happen, we are nlnnwt certain to misinterpret 
tlie facta and to mii^judge the iitsue. If, on the other hand, 
we have in mind hypothetical forecastn of the various contin- 
gencie» that may ariae, we uhall be tbe more likely to reco^ixe 
tlic true facta when they du present themaclvc-f. loatrad of 
being biased by tbe anticipation of a given phase, the mind ia 
rejidered vpca and alert by the antici|Milion of any one uf many 
phajtes, and is free not only, but is prediM|)08o<l. to recognize 
correctly (he one which does apjtear. Tlie method hart a further 
good effect. The mind, having anticipated th" (losititile phases 
which may arie^e. has prepare! itself for action under any one 
that may enme up, and it Is therefore rt-ady-arnted, and is pre- 
dispoecd to act in the line appropriate to llie event. It has not 
ttet it>*elf rigidly in a fixed purpose, which it is prediM|iot*ed tn 
follow without regard to contingencies. It baa not nailetl 
down the helm and predetermined to run a specific couise. 
whetlier nx'ka lie in the path or not: but, with the lielm in 
hand, it Is ready to veer the ship According as danger or advan- 
tage discovers itwelf. 

It ia true, ther« are often advantages in pursuing a flxod 
predetermined courw without regard to obetaclea ur adverse 
couditiontt. Simple dunged resolution m sometimes tlte salva- 
tion of an enterprise; • ut, while gloriouit succenaeft have been thua 
anatcheil from the vc.v brink of diMater. overwhelmiuK calamity 
has in other cases followed upon this course. wh€>n a reasonable 

» regard for the unanticipated elemenln would have led t<i aiic- 
ccas. So there is tu be »et over against the great achievements 
^ttt follow on dogged adherence great dlMistera which are 
equally it»i result. 
The tendency of the mind, accustonued to work through mul- 
tiple hypotheseij, is tu «way to ooe line of policy or another, 
according as the balance of pvideoc-e nhall incline. TliU in tht* 
soul ami e«iienee of the method, it is In general the true 
method. Nevertheless there is a danger that thit) yielding to 
evidence may degenerate into unwarranted vacillation. It is 
Dot always possible for (lie mind to balance eviilenet> with 
exact oijiiipoifie, and to delenitine, in the roidttl of the execu- 
tion of an enterprlRe, what is the measure of prfihahility nn tbe 
one side or the other; and as dilticultiea present (hem.selveu, 
there in a danger of being biaM-d by them and oi awerviug from 
the course that was really the true one. Certain limitations 
are therefore to he placed upon the application of the method, for 



it most be reniemlM-Tud that a poorer line of policy coosistently 
adhered to may bring better results tlian a vacillation between 
better policies. 

TItere is another and closely allied danger id the application 
of the method. In its highest development it ifresumes a mind' 
suprt'iaely Mensilive lo L'wry grain of evidence. Like a pair of 
delicately iwiRCrl whiles, every adder! particle on the ooe side 
or the other produces ita effect in oi^cillation. But such a [)air 
of scale!) may be altogether too sensitive to be of practical 
value in the rough affairs of life. The balances of the exact 
clu>mist are too delicate for the weighing-out of coarse commod- 
ities. DesiHitch may tw more im)K)rtant titan aocnracy. So it 
is podaihle for the mind to he too much concerned with the nice- 
tialancing}) of evidence, and to oscillate too much and tou long 
iu the endeavor to reach eiact results. It may be better. In 
the groHH aiTalrs ul life, to he leas precise and mure i>ronipt. 
Quick decisions, though iber may contain a grain of error, are 
oftentimes better than precise derisionn at the expense of time. 

Tlie method has a special beneficent application tu our social 
and civic relations. Into these relationn there Alter, as great 
factors, our judgment of others, our discernment of the nature of 
their acts, and our interpretation of their motives and purposes. 
The method of multiple hypothesos, in its application here, 
stands in decided contrast to the method of the ruliuK theory 
or of the simple working hypotbeslB. The primitive liabit is to 
inteqwet the acts of others on the hasis of a iheonr. Child- 
hood's unconscious theory is that the good are good, and the 
had are hud. From the gofKl Ihe child expects nothing hut 
giiod; from the bad. nnfhing hut bad. To expect a good act 
from the bad. or a bad act from tbe good, is radically at vari- 
ance with childliood'B mental methods. Unfortunately in our 
social uud civic affaint too mnnv of our fellow-citizens have 
never outgrown the ruling theory of their childhood. 

Many have advanced a step farther, and employ a method 
analogous to that of the working hypotheBis. A certain 
presiimptinn is made to attach lo the acts of their fellow- 
beings, and that which lliey Bee is seen in the light of that 
presumption, and that which Ihey construe is constnied in Ihe 
light of that presumption, Tliey do not go to the lengths of 
childhood's method by assuming positively that the gcod are-j 
wholly good, and the bad wholly bad; but there is ii stfon( 
presumption in their minds that he concerning whom thoy 
have an ill opinion will act from corresponding motives. It 
re(|uires positive evidence to overthrow the influence of Ihe 
working hypothwis. 

The method of multiple hypotheses assumes broadly that the 
acts of a fellow.being may be diverse in tiK-ir nature, their 
motive**, their purpones. and berice in their whole moral char- 
acter; ihut they may lie giwul though the dominant character be 
had; that they may Iw had though the dominant character be 
good ; that they may be partly good and portly l«d. as is the fact 
in tbe greater number of the complex activilien of a human being. 
Under Ihe method of ruultiple hypotheses, it is the first effort 
of tbe mind to see truly what the art is, unbecloudcd by the 
presumption thai this or that has been done beoauw it accords 
with our ruling theory or our working hypotheBia, Assuming 
that acta of Himilar geneial as[iect may readily take any oe 
of several different phases, the mind is freer to eee accuratelyl 
what has actually liwn done. So, again, in our interpretations 
of motives and purposes, tbe metho<l assumes that these may 
have heen any one of many, and the firsl duty is to ascertain 
which of pfuutihle motives uud purpo<*e» actually prompted this 
individual action. Ooing with this I'fTort there is a prwlisposi- 
tion lo balance all evidence fairly, and to accept that interi»re- 
tation to which the weight of evidence incliuew, not tliat which 
simply fits our wutkiug hypothesis or our dominant theory. 
Tlie outcome, therefore, is Ijetter and truer observation and 
jusler and more righteous interiiretation. 

Tlwre Is a third result of great importance. The imperfecttonB 
of our kuowledge are more likely to be delected, for there will 
be lesM coulidfcuce iu its completeness in proportion as there is 
a hroad rxomprelienBioii of the possibilities of %'aried action, 
under similar ciicurostancos and with -timilar aifpearances. 
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'80, also, the imperfections of evidence a» to tlie luotiveit and 
ptupaset) in^^pirinf; tlip action will becomp more dtBcernible in 
proportion to the fulness of our conception of what tbe evidence 
ahoiild Ur to diirtinguish between action from the one ot tbe 
-other of poMihIe motives. TTte iieuOM»ary result will be & leso 
diBpo*itlon to reach concUwionn upon imperfect fp^^undn. So, 
also, tbere will be a ledo inclination to minApply evidence; for. 
;«veni] constiiictiouB beiiix deHnilt^l.v In mind, tin- indicen of tbe 
one molivo arc less liable to be mistaken for the indices of nn- 
olher. 

Tht! total outcome is greater care in aseortainInK the fact». 
and greater dixcriuiination and caution in drawing conclusions. 
1 am i.-onSdent. tlwrefore, that the genenil application of llm 
ntotbod to the alfairi^ <it social and civic life would ro far to 
reiDore tlioAe uiisuuderHtandingK, miHjudgiueutf. ami nnsrepre- 
dentations which L-oustitute wo iwrvusive an I'vil iu our uocial 
and our p<tliticnl atmospliercM, the source of immeatoialile 
HUfferiUK to tbe liesl and mast Benfiilivc sonlfi. Tlie mieolifier- 
vatiou!-. tbe mid»tatementB, the mii^interprotationa, o( lite may 
cnune lei*K Ktuas Buffering than »(>iue otber evils; but they, 
being more uoiveraal and more »ubtLe, paiu. The remedy lies. 
indeed, partly in charily, but more largely iu correct intellectual 
habits, in a preiloiuliiant. ever>prpsent dispfisitiou t<i ^ee things 
a» they are. and to judge them in the full light of an unbiaged 
weighing uf evidence applied to alt posAible constructiooH, accom- 
panleil by a withhutdiai; of judgment when tbe evidence ia 
inmitllcient to jiislify conclusions. 

I believe that one of the greatest moral refonuei that lie« 
immediately before ua consists in the general introduction into 
aticial and civic life of that liabit of mental procedure wliicb 
is known in iuvcatiKatiun a^ the melbod uf uiulliplu working 
hypoiliwrti. 



AMONO TUB PUDLISnERS. 

Sl-EAKIVO of Professor Carl LtuubolUe's "Ainont; Gannihate," 
the Afften<p>tm yays that "the volume is not <ioly agreeable read- 
ing thnnighnut. but is full of curious information." 

— In Uie .Irnnew Miller Mngaziiw for February ia a physic; 
culture article by Mia!i Jenuesa. "The History of 8t.Vuk*utine' 
Day." by Laura Oiddings. suggests a new fonnof ontertainnufnt 
for modem mxi-iety. 

— In the Eln-trical Wortd of Jan. 11 was an illustnUed artkii 
descriptive of iliy new imd liandBoniely L-ijuipped officea of that 
enterprising paper, which occupy the belter part of a floor in 
recently tlniNbed Timm Building on Park Row. this city, — one 
the tlntiiit office buildinga In tJie world. 

— The brother of President Harrison's private iwcrotnry, Mr, 
A. J. Halford, has written for tliC March nund>erof the Phila 
pbia Latlkii' Home Jottnud ntj arlioI«» on "Mrs. Harrison's Dail; 
Life in tbf White Hmi^e," prepared with the consent and assist- 
ance of Mrs. Harrison. 

— It ia thought that the death of Mr. Fnrnk Marshall wi 
cause no dehiy in tJie publicaliou uf tlie eighth and final vol 
of the "Henry Irving Shakesp««re. " Mr. MarsliaH'^ ardui 
laU>r( on this worli were the indirect cause of his illness 
eighth volume, by tlie way. will contain "Hamlet." 

— One of tho gravest and mo«t important problems that co: 
front the Ajnerican ])eop1e relates to tlie hundreikt of llu>uaauds 
immigrants who ^lour intii tJ»is country erery year. In a tiDicI 
book. siMm to hv i>ubli.shcd l>y tlic Scribnexs. Richmond M, 
Smith, prufcssor of pnliticnl ecomimy in Columbia College, dia^ 
cusses tbe hisuniral, stitlislical. economic, etimic. and aoci 
aajiectii of tins interesting question. 



4 



nt 




JUST PUBLISHED. 



348 Pag^s, i3nio, Cloth, 



51.50 



Electric Light 



Installations 



Management of Accnmulators. 

A PRACTICAL HANDBOOK 



Sir Davtd Silon]Ofls.Bart.M.A.,Asso.lDst.C.E. 

Mi-tn)>rr nt CoMDcIl nt the Si>rlft)' of Tchifrnpta 

£o|[inLi>ni nml EI('cirU-l«na Hrmbor of 

tbe Amcrlckii Inatituu »t Kl<v- 

trical Enfliiepr*. 



TIFTH EDITION. REVISED AND ENLARGED. 
With 99 atuatratiotu. 



D.VANNOSTRANO COMPANY, 

PUBLISHERS, 

23 Murray and 2? Wamn Sts.. Kef York. 




^ai 



To CHEMISTS. 

MANUFACTURERS 

and ENGINEERS. 



CHEMICAL TECHNOLOGY ; or, 

CHEMISTRY IN ITS APPLI- 
CATION TO ARTS ANU MAN- 
" Ul-'AC'IURKS. Kdited by 

Charles Edward Groves, F.R.C., 
and William Thorp, B.Sc. 

VOIj. I. NOW HKAOV. 

FUEL AND ITS APPLICATIONS, 

By E J. Mills. I> Sc, I'\R S., and 
F. J. Rowan. CE., assisted by 
others, including Mr. T. P. Dewey, 
of the Smithsonian Institiilc, Wash- 
ington, D.C 
7 Platfs and 607 other itiustrations 
Royal oitavo pa^es xx + 802. Half- 
Marocto^ #9. Chth, 87.50. 

MAILED POSTPAID ON RECEIPT 
OK PRICK 

N. D. C. Hodges. 47 Lafayette Place, 

NE W YORK 

yi^ST rVBLlSHED. 

POPUUR MANUAL Of VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For u<e in Cnllrgct >ni) Nnratxl Sciwob. Pric« jo unU. 
S«ni free 6y [mi by 

N. D. C- HODGES, 4I lalay«li« PUc«. N«w Yotk- 



NOW 

"FORT 



1\ PRESS. 

ANCIENT." 

A large irark of 000 pp. with 3& fkill-p«4t« Uluntr*' 
EloiMi on tb« grentASt oi all Oblo v«llAr BorUtwurkA, 
■Ad fllmUar «Dvto•ll^^s. 

Br Warren K. Hoor«b9ad.u>IK»<l br scteoUM* 
hntn WfMblnstOD. 

IlleoompllodfromAciu'»rulaurvey AOd taoorrect 
tn ^1 deullH. 

Tto entire §ummer wae tpenj Id snrvoytoc, rsos- 
rattcg, pbotof raplilng and prepartns ibU work. 

FuMAucteatciouabiU of 18,71iL)l teei ot embcnt- 
tnFBi, and In alM-, nUte of prwervatlou and linp<«> 
laDoe •» an aborUlnal roniacaUou u uuec|uaUed to 
tblaooaotrr. 

Prt«otbook,«!tOD. 

11 wtU be rMdr for eale Jan. 10, U8O1. 

lllnalrated prOKiMwtuM mailed Ireetoaaf addr««a. 
Sand Xtn one. 

WAKltBN Iv. MOOREQEAD, 
ttmltbeoolao laKllutloD, n*aablDCtoa, D. 
Pnbltabrd by KobL Qarke « Co . OttKtmwU. 



J^ 



Correspondence solieited with partus 
seeking publishers for stientific books. 

N. D. C. HODGES, 

Publither of Science, 

47 Lafayette Place, 

New York. 



i 



HEAVED' AND IIKIX. By Eiia!<- 

ifKL SwKDKSBOiwi. -IHl tuiio'a. pa]i«r covor. 
Mailttd prii-iMti'l for 14 Cents iu itamps by 
t4ie Anivrii'Hu BwL.<t4>uborK Priiitiug anrl Pnb- 
liriiing Society. 20 Cooper Union, N. Y. City. 



Old and Rare Books. 

Back I umbcri Attaiiiic, Cciilur)', Harper, 
and Scttbner, 10 ctnisi per copy, other tiuga- 
tipei equally low. Send for a catalogue. 

A. S. CLARK» 

B^KjkMllet, 
34 Park Row. New Vork City 



B 



ACK NUMBERS ui.| comulMe MUflf 
■rion. R»lti l0w. 4M. MAG. \. 
Scholiarie.N.V. 



February 7, 1890.] 



SCIENCE. 



9r 



i!— ' 'Luugh ami Loarn' ' IB the- title of a book of niiiwry Imsons 

'nursery games, l>y Jennett Ilumphrejs, with many illustra- 

'ttons. The union of aimpfe iiutlrudiuD nud amusement is hap- 

(lilv cairictl out. Thu book will be published by Seribncr A 

WolforJ. 

— Under tiv* title of "TJte RelifpouA Aspect of Erolmion," 
Dr. James Mi'Cosh's sprite oF l«:hires delivered In 1887 at tbe 
Theolo^ral Seminary of the Uioccse of Ohio and Keuyon Coll^;e 
will be published liv the Scrtbnere. Tlie cliapter do "Final 
Cause" 13 entirely new. 

— Professor Frwlerick I,. Ritter of Vaawr haa reviued fuid en- 
Inrged his popular hiatttry of '-Music in America.'' and tlie new 
edition will be brought out Btxiii by the Scribiiem, Tlic author 
has continued tu dat*.- the history of the U«diiiijniu«)cal org.ini7ji- 
ti(ms and uf thi- opcm in dilTerent ciiit^. iiddiitg nlxmt a humlnxl 
pages to the book. 

— Two new volumes of "Tho UncolleLtod Writings of Thomas 
De Quincey," with a preface and amMtations by Jaiuui liug^, 
are annauufed by Scribner & Welford. The volumea contain 
many LuUTtaiiiiiig 'ea»y»: "Shiikcsiieare's Text." "IIuw t»i 
Write KngliHh,"' •Tfu i ;iiii[i\ of Duelling." and "The Love- 
Cliami," U^inK ■! if^'- "i il"- iiil-->. 

— As a tnemoriai of a distinguished administrator, and to 
further the cause of imjierial federation, Mr. Stantej' Lnne-Poole 
has edited the xMipcni (if Sir CJeorKi' Bowen, and they will lie pub- 
liiUied iimiicxliately in London and Mew York by I^inKinans, 
Green. A Co. In one of Sir G(?or^*8 earlier letters there ia a 
pleasant Klinipse of Washinj^on society durioK (irant'fl adminis- 
tration. 

— Tlie "Trutli Seeker Annual and Frccthinkenj' Almanac" 
for 1800 {'is Lafayette Phtce, New Vork) coiitainH. among num- 
eruus nlher interruting articlrt!. an acrount of the inau>;uration 
of the Bruno statue in Rome, by T. B. Wakeman ; sonif investi- 
gations into the phenomena uf Spirituali.sin. by E. M^ Muc- 
donald; and a hLitory of the progreas nf free thought in the 
United State* during I»89. The book is hotidaomely illustmted. 

— Oiu: readere will Ivuni wiUi interest lluil (he Soribuers will 
iatue this numtb the third and fourth vohimw of ITenry Adams's 
"History of the United StatPB.'' The (inrt two Tolumea treated 
ot Jefferson's flist administration, — 1801 to IHOS: tJie forth- 
coming two volumes relate to the gn?<at Democratic leader's 
second tt-rui of offioe, — 180.') to 180fl. TIic uew volumea an- said 
toooDtaiii considerable new materi.il bearing ujmn the Burr con- 
spiracy and other events of the peritxl. 

— The January number of the Americati yatnratUt is at hand, 
It anilnins, tiTOide another iiLsLalntent of E. L Sturtevant's 
tnotiso on the "History of Garden Vegetables,'* an illuslruted 
article by J. W. Fewkes, on the habit of certain wvi-urrhinA nf 
borinK holes in the rocks to wluch they are attached, and a sug- 
gestive article by K. E. C Sleams on ''The ElTecte of Musical 
Sounds upon AniinnU.' ' We note the fact that this number ap- 
pears uhn>utit on tiuic; and as the pn?64^nt publistienj, tbe Mwun*. 
Ferris Brothers, of Sixth and Arch Streets, Philadelphia. Iiavo 
been sending out tlip numbeTA at tlie rate of two a mimth since 
thej assumed control, it is only fair to infer tliat the nuiKUxinc 
will hencefortli a|i|)ear on its nominal date. There are .stijl 
three numbers to be furnished of the year 18811; but tbcste will 
bo printed and wnt out an rapidly as poBsihle. ami in the mean 
tiniG the current issueg for IHW will proceed with regularity. 

— The Publicati<.m Agency i>f the Johns Hopkina Dni^'er8ity. 
Baltimore, luut just issued "The Begiuuingv of Amcricau Na- 
tionality." by Prpsidnnt Small of CWhy University, conunencing 
the seriea for I8JK) of -Studtee in |]i»torical and Political 
Science;" also "live Needs of Self -Supporting Women,'' by 
iihu Clare de Oralleiiried uC the Ik<]iarluu-nt uf Labor, Wa»Iilug- 
ton, D.C., being No. 1 (for 18901 of tin- ••Nutes Supplementary 
to the StuditM in IliHt^irical and Political Scii-nce," It is )m>- 
posed, also, to collect and publish, in a limited edition, the 
princiiul litenir>' essayn and studitie of Profeewir (iildentleeve. 
Thoy will make u volumu of between three hundred and four 



hundred pugm. The following lit a list of the titled of the essnyB : 
1 *'Limila of Culture;" 3. "Classics and Colleges;'* II. "Cni- 
versfty Wmk in America;" 4. "Grammar awl AesthelicB;"^ 
5. "L^end of Venus; 6. "Xanthippe and Socrates ;" 7. -Apol- 
toniufl of Tyana;" 8. "Lucian;" ». "The Emperor Julian;" 
10. "Platen's Poems:" 11 "Maximilian, Einjierorof Mexico;" 
Vi. "Occasional Addresses." 

— Of the oimtentH of The CJiatitatiqttan for February we note 
"The Politics which Made and Unmade Rome," by Pro»-ident 
C, K. Ailauis, U*D.; "The PoIiticH of Mediieval Italy. " by 
Professor Philip Van Ness Myers, A.M.; "The Arcbuw)l<JgicaI 
Club at Rome," by James A. Harrison, LL.D., Lit.D. : "Life 
in MediH>va] Italy,'" by iljp Rev. Alfred J. Cimrch. M.A. ; 
• 'Economic IntemotionaliMm. * ' by Richard T. F.ly, Ph. D. ; 
"Moral Teachings of Science." by Arabella B. Buckley; "Tlie 
Works of the Wavea," by ProfesKir N. S. Shaler; "Traits of 
Human Nature." by J. M, Buckley. LL.D ; "Modem English 
Politics and Society," by J. RankenTowae; "How Slcknes* waa 
prevente*! at Jolmstown." by Dr. .George Oroff; "Tnists and 
How to Denl with Them." by George Gunton; and "Divorce En 
the United Stiites. ' ' by Oliver Cornell. 



LETTEaS TO THE EDITOR. , 

•«* C<trrt4p'^it4tntt frt requcilcd M V oi brt-/ a$ fiftrtiMe, Tht wntrt'a kmiha 
t» in rill ciiara ref{iiir^tl ua pritiif tif gi'iiil faith. 

Tkm tttilur witi tm glml to iiutiUxh txy <jutrttt a/uionitnl With thg etiuraaltt^ 
of Ihr Jvumal. 

Physical Field*. 

It seems prolnble that the articles which have appenred in 
this journal on this subject — one by A. E. Dolbear on Deo. 
27, and the other by N. W. Perry on Jau. ZA — are the OKWt 
ioiportant that have been recently writteu a» bearing e»peciully 
u)ion prcHent theorii-w in meteorology. It is of tbe utuitwt con- 
sequence tliat in this complex scieune we lay a sure founilation. 
of fact, and never be tempted to speculations unless supported- 
in the main by nhHerrationn. It is not my purpone. even if I, 
were able, to discuss the ((uestions at issue in thetie papers, hut 
1 wish to pretient what H>enu« to me may prove a most im|iortant 
field for research, hoping that others may take up the matter 
and shed light upon tlie problem. 

The "thermal field'' i» probably the easieit to comiirehend. 
We may conceive a white-hot cauuoo-ball in s|Mu:e. It radiates 
it« heat e<iually iu all directions, and is rapidly cooled. We. 
may measure' tbe distance to which these radiations extend. If 
these mdiations be intercepted by any body, it in tunj will be 
lu*ateil. and send buck it» radiations to the ball; and theite ex- 
changes will coDtioue till a tberuial djuilibrium be eatablisbed, 
jVII ortbodoji theories in meteon^ilogy regard the suu al a hot 
hall in space; that it.s rays impinge upon the earth, passing 
through the atmonphere without lieating it; th^t this heated 
earth sets up convection currents in the atmosplwre: and, 
finally, that all our windi^ and storms are primarily induced by 
these convection eurreats. I believe the time is not far distant 
when this theory will apiiear puerile in the extreme, and it will 
be acknowledged that the artionti pnxtuced in any locality through 
the direct bent agency of the suu must be greate^it jut^t at tlm 
time when titere are no slorais, and all of theui couibiaed will 
uot account for a huudreJtb part Of the energy developed, 

Tlie "'electric field'' is IIm« one I wish to wpeoially notice. 
Mr. Perry, speaking of electrification, says. "It is a condition 
which is dual in its character. The uegativeoxiiitshecau»eof the 
existence of the positive, uot because of propagation from one ta 
another. . . . We must legard electricity as motion ; electrifiea- 
tioii, one kind of stress which is cwpable of producing electrical 
vibratioru; magnetism may be another." Granting the exist-, 
ence of such a dual condition, without at present going into 
the (juestion of bow it can be energized or brought about. 1 wish 
to intpiire wliat may t>e told or inferred as to tbe action o^ 
individual eltx-ttiiied porticles in eitlier the pa^itive or negative 
portion of such a dual condition, let us say, in the atmosphere^ 

Take, for example, the electric arc. As I understand it, 
particles of carbon are coutluuouf>ly carried from wliat is called 
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the pn^Ulve pole to the nesaMTc, and tho latter in built up at 
the expense of the former. I do not know that the veloolty of 
th(i!u> particles has even beea estimatod. but it iniuit In* exceed- 
inglr ^tnall a» conipan»l witli that of electrictjr (IttC.UOO mites 
p(>r second) . Hujiposc we have a iioflitive atitl a negative 
vlectrifi field, or dtial condition, in a dunty atmosphere: may we 
,iiQt sav that the dust in the positive field, if riuttlcientlr elei-- 
^triHed, wiM liave a tendency to pass toward the negative Held? 
Or. if we couttider that moisture pnrticlm take the place of 
dust, whv may not those, poaitivelv elivtrified, Itave a tendency 
toward thp n>(Ff^tive Held? We have .in ilhiittration on a lar^e 
■cale in the case of thundur-clouflH which have l^een repeate<llj 
seen to approach each otber. Mr. Dolbear writes me that he htm 
himself uoter] a most remurkabW and Hudden clearing of clouds 
after a thunder-Htorni. I have myself observed a line of black- 
ntfsa gradually advance in a clear nky, the line atretohing from 
the south-east to the north-weMt. Tlie demarcation between 
the clear sky and the black cloud was almost geometricAl in its 
sharpneew. No rain watf felt UU the edge of the cloud rejiched 
the zenith: and then rain fell in turreot«, though there was 
blue sky alnioHt directly overhead. 

But there is a i«till more important conai<teration. The 
ditHculty of chanfjing the moisture contents of the air is 
universally recognized. The number of graluD per cubic foot 
will remain absolutely constant for dayn at a lime, uo matter 
what may be the heat eonditionttof the earth. itA wiiHl.4. clouds, 
or any other cbanges in the meteorological elements. A six- 
teen-hount' steady rain has not been HuBIcient to saturate the 
air. Nolhwith^tanding these facts, we now know that accom- 
panying a Ktorm, and indejiendent of the tiun'ti heat, there are 
iinoet extraordinary tlucluatinns in the moisture conteni^i of the 
^»ir. Frei|uently, over an area of 10(1. (MK> square miles, this 
moittture may be doubled, ond immediately following the storm 
it nmy be diminishi?*! three-quarters of this; and this, too, 
alw<tlutely independent of tite wind, pressure, or temperature. 
I will give but one illuittration. On Dec. 22, 1860, at ^.11 
P.M., I observed 4.Dti grains of mointure per cubic font in tho 
air. which was calm at the time. At R.2 p.m., or 111 minutes 
Inter, there were only 1.U4 grains per cubic foot. This watt 
.certainly the greatest Uiuiinuiion I ever obi^erved. but several 
times I l»ave oboerved it almost an great. Without going into 
the questions, which this dini^utaion mnt^l niiHe, it seems to me 
that such extraordiDary changes can bt; abundantly acconnted 
For ou the principles enuuriated in this jouraiit.^and cannot 
acctiunteil for in any other way. Wliat we need most of all 
are experimental determinations showing the possibility of such 
trannfer in ele<;trlc fteJds. Have we any help from the difficulty 
of niuniiig a Uoltz machine in a damp room, from the gatliex. 
ing of dust and lint on electrified glass rods? Is it possible to 
electrify a mans of air so as to te«t any of these iiuostious? Thus 
far t have hoped only to int4>rest othem more familiar with the 
subject than myself. 1 do not ex|>ect that I have added any 
thing to our knowleilge; but as Profeseur Holden has said 
recently, regarding photographic magnitudes of ntnrH, "any 
dificnmion of the qneption at thiH Htage can but lie advanta- 
geous." BO it seems to me in this Held of research we may well 
consider that any consideration of the quetttions involved must 
tend to bring out tite best thoughts of many minds: and "in 
the multitude of counsellors tber? is wisdom. " 

H. A. HaZBN. 
H«rUtfl*ld. UUut.. i«n. 96. 



Tx my communication on physical fields publiehed in Science 
of Dec. 37, what I was most desirous of pointing out wan the 
character of the physical re-action of a field of a given sort 
u|x)U a body iu it. Tlie explanation of the varJoiw stepti was 
nntsisen tial , entirety ao; ami if my explanations were not the 

ktrue ezplanatinos, the conciustons reached in the main theais 

r'would ooi be vitiated. 

Jir. N. W. Peiry lakeu wme excepltouti to my l»,Tminolog>-. 
which are proper enough If I havi> not Uhie<l apiir<)priatt' terms. 
1 most heartily agree that in all departments of ncirnoe the 
turuid nwed ahould Ite explicit, definite, and not misleading; 



but ii is unfortunate indeed that all through physics, to my 
nothing of other Mienres, there is no general agroetneat as to t 
proper use of terms Take, fur instance, the teim "beat.* 
Some say "beet is vibratory atomic or molecular motion,'* 
others just as oomiietent nay "■lieal ia a form of energy.*' 
Now, both cannot Ite right, unless a mode of motion ia a fonn 
ot energy. Again, note the long controveray lately bad fo 
li^land over the proper use ot the words "mass" and 
"weight." ' , 

The significance of it is this: that, until there is a welU 
settled use of a word in a technical sense, one cannot be 
altogether blamed if he iise« the word in a senfte different from 
some otber one. Now, Mr, Ferry is certain that I do not use 
the word ' 'strew' ' properly ; tliat it ' 'is not projier to say that a 
streflfl travels:" that Maxwell and others do not believe tba: 
electrification involveM moliim in any way: that |)Otential ctin- 
ditions or energy are static, and that I have made a funda- 
mental mistake in not discriminatiDg between static and kine 
energy. 

To all this I have to reply. 

1st. Suppose an electrometer to he. nU^ ona^netre from a 
glass rod which I electrify with a piece of alllL ' Tf the electram* 
eter give^i any indication of electriUcatioti, the condition that 
incites it bos travelled with a finite velocity. Whether it be 
called a stream, a strain, or any thing else, is immateriiU; 
whether it is a condition of the ether or action at a distaooe in 
tlie sense the older philosophers thought, does not matter bo mocb 
if it takes time to go from the glaits rod to tlic electroiucter.l 
One may call it potential or kinetic energy if lie choo«es: a static 
cowlitinn will pre^iently l>e reached, but not instantly. And 
the same is true of tlie effect produced by magnetizing a piec*, 
nf iron. 

Hr. Perry w.>euu to >uy. that, if there was but one body in 
the universe, it could not have an electric field, even if it could 
be electrified. If that be hiA meaning, I must >tay that his con 
ceptionof electrical re-actions is totally dtlTerent from mine. 
As Tail has it. "every action between two bodies is a stress.'* 
The body and tlie ettier about it are two bodies; and, if they 
can act at all upon each other, there will then be a field. 
PerhapB, liowever. Mr. Perry calls the ether matter, which has 
not been my habit, and against which I was not on my guard 
when I wrote the Ktatement to which he objects. Until we 
have some evidence that ether is subject to tiie law of gravi- 
tation, it Meemt) to nte to be improper to apeak of it as matter. 
If "every jMirticIo of matter attracts every other particle ot 
matter," and if there is no eridenne that ether is no attracted, 
it is not conducive to good terminology to call it matter. 

3d, This term "stress" has not been long in use at all, and 
the adoption of it into electrical M>ieocc I suppose to be doe 
chiefiy to Maxwell. I have therefore looked to see bow h 
employed it, and I find the following in hia treatiae OQ 
"Electricity and Magnetism," Art. 8fifl: — 

"Now, we are unable to conceive of propagation in time, 
except either as the tlight of a material Kubstanee through 
si>ace. or as the pr-optif/iifioii of a eontiition of motion or atrejut in 
a medium already existing in space." The Italics are mine, 
as I interpret Ihi-m to mvnu precisely what I meant. Kvid^itly 
Maxwell did conceive tliat stress could travel. 

Again, in Art. 803 he says, "The emitted potential ^oif« to 
the body;" and oncH more, "Tlie potential as received by the 
attracted body is identical with, or equal to, the potential 
that arrives at it;" and once more, "The velocity of traoa- 
mission of the potential is not like that of light, constant 
relative to the ether nr to sjiaee, hut rather like tliat of u 
projectile, coHAtnot relative to the velocity of the emitting piu'- 
ticle at the instant of emission." 

Tliese (|uointiom< »eem to me to justify me in the n^e of the 
wonl "fttxess" as a condition caiwble of translation from rme 
point to another. It In not imlikely, thoiigli, tliat withiu the 
{lOHt few years, »nd since Maxwell's death, the term haH liocnnic 
more precis^e: and that, if true, would justify calling attention 
to a departure from such use. A. E. DouiiUK. 
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Pfe»ure -Waves. • 

Cazehovia Lake, nr more properly "OwahBeaa." ia aboat 
(oar miles Iod^ and hsif a mile wide, situated twelve hundred 
foot aU>v(;»ea-kvel. Ttie outlet iasviee from oue corner, an<l '\» a 
deep curved clmimel. Two hundred fo«t from the lake an 
artiflciaE pond connoctci with the outlet. A dam at tht* neck of 
this |K>Dd rijtejt to within four inches of the surface of the 
water. No ordinarr waves reach this point, but it afTonis an 
unusually guod opportunity for otiiK-rving the long wavon that 
are evidently caused by varying atmospheri'C prossuw, apart 
torn the frirtinnal force that produced the common waves. 
When tbe water i«-perfectly «mo<)th on each side of thin dani. 
which in protected from wind-curreot«, it flows with such 
speed over th" dam a* to show a decided ripple. Thy flow is 
«lt«matcly iu aud out of tlie poud. which has no other opeoiDii;, 
and it oliange«t direction atxiut every five miauteiii. The change 
of level is from three -quartera of an inch to an inch. 

If the flpeed of this long low wave is the same as'th'? small 
awella on the lake, ten minutes from crest to crest would indicate 
that the crests arc about one mile apart. — a very Iouk wave 
with an inch elevation. Tlie phenomenon ir regular for honrn, 
«ad seemfl to depend very little ujion the foroo of the wind, 
showing no connection with the wind's direction. If local 
«torms prevail, the energy of thin motion is iucreaaed very 
much in excels of the force of the wind felt on the lake. 

Tbe variation of atmoHpheric weight needed to produce this 
«ffect would probably be a little less than an ounce to ihe 
«quare foot, or an inch and a lialf on a water barometer. It 
nnggeata a low-tide rise and fall, with eiKht to ten minut« 
intervals. It would he intore.=tting lo know if more skilled 
flbservers have given attention to wat« indications of air- 
praarore of this kind. 

To-day there is ice on the lake two or three inches thick : the 
wind south, iu strong gusts. At the south end, where tlie 
wind is olTshnre, and at ii very rtheltered point, I notice, at 
about eight-minute intervals, a rise of the water made evident 
by the cracking of the crust that connects the ice with the 
shore, ithowing that the long wave acts under the ice in tbe 
same way ari when the hike is open. L. W. Lkdtabd. 



winter, weit winds prevailing, few oolds. and but little sick- 
ness except* whooping-cough among children. 

Over on tlte othi>r side of the river, north of this about thirty 
or forty mite.^, in a Riis-^inn settlement. I have heard continu- 
ally of late of their having influenza over thtire. I had no 
faith in tbe disease being an epidemic or contagious. A short 
time ago a few of our Indians went over there trading. We 
hod no signs of the disease here. They returoe«l, and in lass 
than a week one of thp families who went were all down with 
what I thought hard colds. I was called in lo treat the caaas. 
Iu three days, tiu^ec more strong men were down: and now the 
whole Indian villuge is suffering with it, and I am just coming 
down with it myself. The patients have aching heoils, and 
pain in the side and lungs, the whole body aching iwi if with 
ague. They are feverish, troubled with cougliing and honrse- 
ness, are reatleas, and have no appetites, but great thirst. Is 
it influenza? if so, influenza must be contagious. We ttave 
such culd weather, surely disease -germs would notsurvii.'c; and 
our wind)), being mostly west winds, could not bring dlscaae- 
germs from the oast. This may be of no use to science; but I 
am so isolated here, — being a missionary among tJie Indiana, 
ODd the ouly white person here, — I thought it miglit have 
weight in some direction. M. C. CoixiNS. 

Kort YnieM, H.Dmk., Ju. M. 



Influenza. 

I LIVE on the Sioux Reservation, thirty-two miles from Fort 
Tates. the nearest white settlement. |We have had a clear cold 



Lightning Discharge. 

In res|)onse to invitation in the last number of Scietux, I 
send description of liglitning dtsebargc. 

Id the summer of 1883, when our present public high-school 
building was nearly completed, but before the liizhtnlng-roda 
were in place, a carved brownshine "flnial" in the form of a 
double cross, weighing about a hundred pounds, which aUxid 
on one end of the roof of tbe building, was struck by ligbtuing. 
No trace of the lightnin}; was found on any [tart of the hulidiog 
l>elow this "Rnial *" stone, which was apparently blown to 
pieces as elTectually as if an ounce of gunpowder bad been 
enctoeed in its centre, and fired by electricity. It a-h-h just 
before a thunder-shower, but not a drop of rain bad fallen. 
The writer was within tweuty pmIs of the building at the time»J 
and het|)ed pick up tbe fragment* (all of which have been 
preservedi , which were «cattej-«l over a space of thirty feet 
radius. 

Was tbe cloud negative, and did ttie positive discharge go 

upward? JOSBPB BAtL. 

Hertford, Cuon., Jan. 30. 




Children 



nl^ruys 



j^^Tir Enjoy 11. 

SCOTT'S 

EMULSION 

of pure Cod Liter Oil with Hjrpo* 
ptioaphltca or Lima and Sods la 1 



slmoal •• pfllaiBbi* ■• milK. i 
Ch(iar«n anloy li rattier iHan { 

ottiorwiae. A MARVELLOUS FLESH { 
PRODUCER )t Is Inuned, aiiil the | 
llltis laoa and laealea wUo lake oold | 
•BSiiy. m*v b* fortified against a | 
cousd ifiaT nil(ht pfo«« aaiiouai by > 
loKins ScOTt's Emulsion after ihaii | 
moal* during iha winlar ••■•on. j 

tUtrarr »f auhmHttition* awrf itHtUtHOM. ) 



I 



A New MM of TreatlDg Disease. 

HOSPITAL REMEDIES. 

Wlial arc Ihcy ? There is a new cleparlure in 
the ireadnenl of diaeue. It con«st« in the 
collection of Hie speciUcs n»d liy noted iipccial* 
isls ufEiirope and America, and bringing ttiem 
within the reach of all. For instance, the treat- 
ment pursued hy special phy\ictant whu Ireat 
indigmion, stomach and liver Iroublea only. 
wa« obtained and prepared. The treatment of 
oilier physician'^ celebrated for curing catairh 
was procured, and lo on till ihciw incompaiable 
cares now includa diseajie of ihc lungs, Icidncyf, 
female weakness, rheumativm and ncivoti« de- 
bility. 

This new method of "one remedy for one 
disease" must appeal lo the cofnmon sense of 
all sufferers, many of whom have experienced 
the ill effects, anil thoronghly realize Ihe ab- 
surdity of the claims «f Patent Medicines which 
are guaranteed to cure every ill out of a ulngle 
bottle, and the uie of which, ai statistics prove, 
Aat 'uiufJ wre it^nrt.iihs tian aliaha! A tir. 
cular dcscrthing ihese new rcmcdjcs is sent fiee 
on rncipt of stamp In [lay postage liy Hospital 
Remedy Campanr. Toronto, Canada, sole pro- 
prietors. 



If you luive$100, (1.000 or (t. 000,000 
f>jT which you are seeking for a prolltable 
inveetinent. writ** to Jamrs VV, (jRSiunt, 
Weet Suiwrior, Wis, 

Inquiry costs iwrtbing. Reference by per- 
miiision to Tlie Editor of SciBXCB. 




DO YOU INTEND TO BUILD? 

Wo offpr an Atlae Ot Kciialblo l^ow ^'oal 
HmUm'h, a pOTlffiUo Itxlt liK liAr. •Miiiatulaf 
haiidaoiMtt llluairsliuiia, rivir |i;au>, aliI full 
dMorlptlooB of tblfl i)0|iular ilmiKii, nml fltiy.rDur 
otberv, raugtiig lii (MoI Imm fJ44) t.i (:,'.)nI. Thl« 
■pw^ltnvn dtisign l« (nr a '»iMgrt wliti hotou rwrns, 
and ocwtUiK li.lOO. It corobluee b«Autr and csmton, 
baa two laritr ;>onMiw, aud ta a [>oi>utar and practt- 
cel worfcltig di?tl|[n> liattus t>»eu t>uLl stirvraf Um«a 
for liaeBUmaEed eu«i. 

Till mailer what atit a of a taouxe rou may Iniend to 
iMitId, It will pay yoit to bare tbis book. 

We wlU eead tbta Atlav, poaipald. ou racelpl of 
prtM, tl.-N. D. C [lodges, \1 Lafaytflte Plaue, N»w 
Tork. 



100 



SCIENCE. 



[Vol. XV. No. 366 



t 



CALENDAR OF SOaETIES. 

Pbilosopbical Society. Washington. 

Feb. I. — C- Hart Mcrrioni, fJfwnil Ro- 
sulla ot a BioluKicul Huirfv of the Sun 
FVaociaro Mountaio R^^ion in Art7.n4tn: B. 
E Fmtow. Forwt influences) 'in Wat*r 
Huppliea. 

Boatoo Socitty of Natural History. 

Ftb. Ti. — F. W. Pulnam. EarJ.r Man in 
America; R U. Scinlder. Ri>uii)rk» uu a 
iBnuUI CA^Mtction of Heftles from thf> Intcr- 
Klacial CluyB of Hcnrboro' . Oiitiirio. 



Exchanges 

tPrec of chftrfc to »U, il of MiiHfactory character. 
Ad'tru* N. IK C llodjci, 47 Lat4]rctie PUu. N«w 
Ywk.l 

Wutird-BoQin mhI iniiraah, Amcriran or loniati. 
r<l«ii(ia toPkoiogrBnlir-^nhiiiECQt purcluMe, C w. 
L'Utfittid, iijji BtiMdway. Ne« ^oflc. 

^'v<^ of lh« arot CO>*l, from II. 

HI Pacific l•>l■l^dl>, vflercd; --x- 

I ktloD. — K. C. Itrjwiia, Tram- 



CATABBH. 

CalMrrbal Dvaraea*— Hay Pcrrr. 

ji )>s« nifiii TftCATuiurr. 

Sufferrr^ are not gencnl'y awire that these 
diKca^i aic conueious, oi ihat they are doe lo 
■he picsencc of iiv-ing fiartfiies in the lining 
membrane of ihc no'c and euiklachian luties. 
Sfk-tfiNcapK- rrsenrch. h'lwever, ))3« proved (hU 
to be a fact, and Ihe ttaaU of Ihtt Jiicovery u 
(hPl a simple lemedv has i»ecii formulalrd whcrc- 
by catarrh, caiaiibal dcafneu and hay fever are 
prrm^inenily cured in friiiB nne to three simple 
ap.i]ication> made ai home liy the pai'eni ontc 
in two weeks. 

N.B. — This trealoieni i& not a inufT or in 
oiiiimrni ; bold have hem discarded by re, u- 
lible phy-tcions a-> injurions. A parnphlel cv- 
plainiiiK thi* ntw trraliiKnl is sent free on 
icccipt of «lamp lo pay |H>%la|je, by A II. U » 
on & Son. 337 and 339 Weat Kiog Street. 
ToTonio, Canada.— L'Anj/idM Advotatt. 



Wn-,--' ^' ■ -■ 
S. 1 :. 

I). K. WMUia, Ctuator of tbe U«»cu», AIIhm Ac»d- 

emy, .Mhiri. \V ' . oill -iiiwcT all hit c«TmnOMlniC« a> 

:^;ilb ID iIk lainily, wilh 

^: i«l hit antwcrinc •■ 

, . .. 

I inillKivi? i^> KL».il .iiri.o l.c»l« (t» a fine pair of wild 
caillc hf.rr* ai Ic.M iwo (pel lonj If fou h»¥« »hoHfr 
or Mhcr horn* irtiic ru, arid al-o hr)« maiiv 'frow head* 
yoii oAnt (Of ihcm, I will «!•« Ck..tiana«>tictl>. miiiciab 
ml a(rb«>». W. F. Lvrch, joS EtttI (ih Si , UavCDpuil. 

I Willi 10 pnri:hiise Vol. 7 of l)ie .-l Mn'iVa * ChtfKteal 
J*mrm«t, riilicf bn«inil or imbouad. Stkie pricr. Ad- 
drcM. Wm. L. Dudley. ViudcrbUt Uolvenilr, NuhWtle. 
Tenn 

A f<w daplEcatc* of Mfrtx r*4ix, M, r^mtimt. Af, 
irmmfit'ii, Cintu rm/», Httrfit KtHtricata, O/n-it tri- 
mlu/m. O. retituiitri'i^ VH*'oili'm- /tititlrrah. Vjiftra 
t*p*l larfviilU, C IjrtA, Lettm gifattlra. Attmrta 
^lima, (TAmin-i •^•n-'ft. and fcome iBirty nthcr tpecic*, 
(m vxchaaite f'u 'liclti fiut in lut iMlktioii. Vmi mi ap* 
blkaltoii. — Ceiaior Mntc^im, I'ulyicthak Socirty. t^u 
hville, Ky 

Ph'KiKrapIut and Slere(MCi/|jJc riewt of Aboriiiiuei of 
any cMiniry, »nd (in« Uiutscaii^eic. .wanted in cxchan£e 
for mineiaU aiul fcMiiU. — L. L. Ixwia, Ci>pealwnB| 
Srm yo.th. 

DiT>y«n> Alg^mflntr ffUt»rlikfr H^mjl-ntiitt \\je\p- 
tijt, iee6..' (or •oeniilic' bootct - ihoMi ptibltihcd in ihr 
/if/r' "«'"""»/ iVi»i»''A't St'Ki pwfciied - Jamc* H. 
Stullci. SvhciK^.laJy, N.V. 

Aitmnomical ir(vk!i xnd Te|>ont vantml in cz*.han£« or 
10 biiy Rcpi^ru of <^b•«tval■ont on ibe pUnci Neptune 
aikd it* Ml«lliic apeciallr dnircd — Edtaund J. Shcri- 
daa, B.A.. *» Adeliibi St., Bnwklyn. N.V. 

I tpoutd lilie to OTftCipoad vridi any penon having 
Tryin'a "Siniciiiral and Sytumiik Corchotofy" to 
dnpoM of. t wish also to oMain Slate or U.S. Revurti 
«i (I«olD(y. CdMcluitDKy. ajxl Amhae^lai:*. I will es- 
ffcange clawifieil (pccimcni nr p.ty ciili. Alui warned a 
COM oil H»<Farl«iw'* " Ut.ilnjjln*' Travclmij H«ti>J-B'>nV 
RiiiTGeolottknl Railway Guide." - !)■ E. WiHuxl, Cura> 
tot of Uii.icuro. Albion Acadeny, Albion, Wit. 

Morri*'* " BniUW Biitirrtliw," Mnrrit** '" Ne«n and 

£)|^ of BHti«h Bird*," Brse't '" Bird* of Kurope "* {all 

rVokwed plnleol, an<l other naliital hUtory. in cxchanKc 

f or Sb.ikeiperia na ; sitter tflX-k> paoiplilcts, cn);ravuiu:s. 

•rcMlins*. — J. U, Uamcii. Hoa 735. airatlonl. Ciunda. 

I have An»d»mt» t^itna iWeaihnbv;. .-iiid •■■ikny 
Other tccirt 111 iliclU Irniti the nolcd Kothkononi; L.)kc 

Bftd '^iirti W)-nrtn New Vori, and towilt 

iroBi 1: -hale of New Vorfc. whkb I would be 

Elail > ' -, ' I 'i-c:iirimt »f iCKOlilic value ol any 

itiU. I wi.'ulil dUu like III currtapiMid willi psrMii* inlet- 
esicd in ihi^ cnlleriinii,ule, or eoicMuice of Indian rdica.- 
D. E. VVilLinl, Alhinn Aco/lcnir, Albion, Wit. 

Wilt eachBiisv " Prin<.«i>jn Review" fot ilHj, Much 
Miller's •nrkk on eeitlogy acd ulhet ■cienlilic wurkk, fur 
bock Dumhett at " The Auk," *' American Nninmlial," 
oroihvr •..tenilKc MiiodkaU or bookt. Wriie. — J. M, 
Keck, t'tiuMoJi. iJhio. 

St. J iiiot fof tniiFine •lielh, cunoillie* or 

miiKi . K. L«fch, No. yA Ea*i Fouiih St., 



' SufTererc from Calanhil lioubles should care> 

\ fully read the above. 



Wants. 



' ffiity Ah leiemtijSe ati»lmmfm'i. er «mf ^ri*m unking 

■ u-m* omt l« fill I* pdtillam t/ thu tkitr^r1tr,ii il that 

■ a/» lt*ck*r a/tti*m^t,cktmia,dr»ugKUmam. .<r tnk*t 
m«t. mty tart tkt ' H'am/' imsettt,i umJrr liii ieaj 

, .ratiK (ir cost, i/ kt iatiMjUM tkt futUiktr ,r/ ikt luit- 

mUt fkitttfter e/ kit Mffiif^tijm A »y ^ratn letkiitt 

IH/«rimatifm ttm .\my idtnfiJU ^uftlion, ikt addtftt f/ 

, aoy icirmtijie mttm, ^r trM^fa* in*my ui-'jr mtrlkite^- 

, nmm /*r 4 furfau ^^mm"*" -w/ri tk< nrntu't^ ikt 

/<«/<rv, iaar^iallf imvitrtt t* it* U. 

A YOUNG MAN desires, about the Isl of 
July, A position as laboratory aaiust* 
luit, or a^ instructor in chemistry, pliyaics, 
and less«rr iiiethemiiticii. Beferencea aa to 
' ability >nd rharacter. 44 P.M. A. Addr«M 
B. L. Porter, Peiin. Uil. Acad., Chester, 
Pa. 



FOR SALE. 



A a»t-oliMw wiil«r motor, tor bydruit prOHure of 

SOjuuiinilM irr over. 

Ho tiijMTimrnt : fi.IRM In uxe 

Clfaii, finitilp, Hnfi' ri-Ualiln. ■■(■anoiuii'id. and vury 
<loiilrat>l« N'.-dln. d^lar. rrdanffitr AlwayHrcailv; 
bu ii-(iiUiB. Au)' oQp oiin erfct and ororato It Id 
parloi. w<>rk«liiip. 01 iiDlrc For prloo, p&nlculart. 
cto., Mtilrraa " H YDitAl' LIC." ear* of bctaVCB. 
47 Ltttftyetle Pl««, Now Vurk. 



PRACTICAL CHEMIST, with 10 years' 
expoHenc« In superintvndin^ nianufac- 
ttjrt' uf oil of vitrol, fvrtiliz^ni. aoctir acid, 
TCood alcohol, etc., id open tooneDn^mcdt. 
Bestro fwreuoiw. P. O. Box 48, JMigevraier, 
Bergen Co., N. J. 

AN M a. GEADUATF. of the CniTersity 
of Illinois is open for ao eDgOKcment as 
teacher of the Natural Sciences, Biology a 
specialty, in an Acaduray, Inslituto, or High 
School. Three years' experience. Is a prac- 



tical assayer and dietuist. Good rcferonees, 
Addreas O. C, cAre SctR.<iCB. 



WANTED.— A position in an Academy, 
Normal or High School. a» teacher of 
ihe Nntural Sc:ence'. and Modern Lsiignages. 
Latin taught in Kddiiion if ncccusry. Addneu 
G., Box44t, Hannver. N.H. 

A YOUNG SCOTCHMAN desires an ap- 
pointment in AineriL'a. Three yeai^ in 
Engliih Government Office. Good reference*. 
Addrest 'Jack" care J. Lawson & Coy, 17 
Prince* St., Aberdeen. Sc>>iUnd. 



I WILL ASSIST in phoinf-raphic or opiical 
laboratory in ri^tuitt forexpcricrrccand con- 
venience of perfecting uiiginal upplinnctis. Ail- 
drc»fi E. C. Owen, c.'rc of Gibson & Simpsot. 
<j} Adelaide Stieei But, Toionio, Canada 



AN ANALYTICAL CHEMIST is open to 
an entiagcnient in mining, mclailurgy, 
calicO'priniiiig, and bleaching, 01 as rchcarch 
v'hrmist in alkali manufaclure. Addrcsj. 

"Alkali." catc of Scirncr. 




COMPANY. I 

95 MILK ST, BOSTON, MASS. 



Thia Company owu:» tlic Lectern' 
l*at<-iit Kf*it>t«d tti Alfxitiiilv^r <irm« 
bain Bell. .HKrcli 7tli. I87U, Xo. 
174.4U.1, and Jaiiuttry :(0, ltl77a 
No. Ilf(>,7«7. 

The Transmissioa or Specob by 
all ktioHu roriiii« til' l-yLKC'TRIC 

Mi>i:.\KiN(; TKLi<:iMi(»Nr:s lu- 

rring«)» (he ri^ht seeiircd to this 
Company liylhi' tihove lutentiHand 
renders ORch inflivldtinl ii^eroTtel* 
ephoues, uot riiniLshcd \yy It or ita 
llcoiuiieeM, responsible Tor >>ui'-b an- 
lawfkil ti>te, antl all the eons»^ 
queoced tbereol and liable (« 



Physical Apparatus. 

Electrical Apparatus. 

Chemical Apparatus." 



For Schools and CoUegpes. 
Write lor Estimates. 



J 



JAMES W. QUEEN & CO. 

)at CboBtnut St., PbiUdclpbia. 



H. Wniiflerlicli & Co.J 

868 BROADWAY, 

NKWr YORK, 

Invite spcci.ii attention to their latt 
importationit uf Modcn EtchJDgs Ri 
gravings, Broivn's Carbon Photographs 
and Watcrc(}lor Paintings, also to their 
large collection of Rare Kn^Iish Mczxo* 
tints, Fancy Subjects by Bartoloszi, 
old Line Engravings, and OriKJoat 
Works by Rembrandt, Durer, and other 
old Tnastcrs. 

RUPTURE 

cuied in diiiu'alcd liaie, 
NO DliLAV FROM WORK. SO OPF.RATIOK. 

Call or-orl tl.-><r<;> f-T .ir>-,il:ii Xt\A icf'tie"''.- i<f lliM*^ 



i.-iif«il. W' 
ft up. anJ 
mallur eaii-' 



(took 

-1 1^ 



iXA- M. tSLK.NHAVI, M.Lt.. 
I J* Cliiu^n PUc«, "Styi V( 



±i 



tBEKTS WWTED:in-'Ju:.'1SiK5Vi£'rSt 
otywuMtt- il«o.a. HaoMttunira^war, IL X 




Fkbkuarv 7. 1S90, 
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STATEMENT 



OF 



The Mutual Life Insurance Co.of New York. 



RICHARD A. McCURDY, President. 
For the year ending December 3 1 st, 1 889. 



Assets, 



ill Aviieu. 



^^j Inercu«e 

M fitirpliiN, 

liicTcuKC In *!iur|>lii» . . 

Kecel|ilfi 

liicceHKC (luiinie year 

Palfl I'oMcyllolilcrtt „. ..„.,,.,., 

Iiicrc'iine 4liirlug year . — . 

Ri<tk<t a<t»iinitMl 

Iiic-reiivc durinfc year . . 

RlKk4 Iti Torre . .... 

Incri'aHv durliis year.. .i. 

l'oli4-i4'<« In rort>f< *.*,■ 

Iiicreutc (liirinB year .j. 

tPoliciet wriiicn 111 IHHO 
fnrreasv over I(«i9lfi... 
THE ASSETS ARE IWEMTEI) AM FOM,OW!i: 
Real Ekfaie am! Btnid anil nnrtuauc l.<oan« 

|Tnlu-d lit III c^ IIoikN and i»ilifT •tct'iirltim . i,.ki.i.. . 

■..uaiiH on C(*llau-ral Scrnrllli'i 

<'gi4ii ill lEauki and Triiit 4'<itii|»iinU><t al interc<4l 

[iitcre«i ai-tTucd, I'rtMnliini* dcl'crrcd and In tranoil, civ - ■ 



$136,401,328 02. 



. «lo.:tlft,l7f I 

«».U.-t7,'2l*« 11 
»I.7I7,I«»1 >«t 

. «3t.il!i,ai'> ti'j 

• I.»0:i,0«i7 10 

*i7:i,o.-i«i m 

i|.^l.li04.t*i:| :{7 

wl%.:i««».*it2'j 0.1 

MAtir>.f>iii.ft;t:t »i 

»*««:i.f*2l.7in r>« 

•j;i.9ii 

ll,ft7T 
ll,9TI 



Aftfi.rJdl.ftin |!| 

«.')a.:fi;t. !<»» m 

:y»>ir>..-voo 00 

«*i.tl»m.o:fi 79 
•:i.«»<«l,*»l-i 2» 



•i:b«,40I,:Wm ost 



Llul>llflli'« ilnchidlnii Rcocrvo al I per ccni.)« 9l3(i,7.|.|.079 .%n. 



X ha\-e cArufully «xfttiiiuoil the forogoinfc ftotemeilt and ftnd the Muue to be correct. A. N. WATERHOUSE, Auditor. 
Ihrom the Surplas aboTc stated n dividead will b« apportioned as lumal 



^ liUcre«i 

|P 

^R Tew. Auumed. OuUtiiiiiIiu|[. AssetB. OdlpttM. 

H 1884 « 84.661,430 »a51,7M9.285 $103,876,178 01 ♦4,7«.7T1 

■ 1885.. „..H...,. ... 46.507,189 868,881,441 IOS.908,067 51 5,012.634 

■ 1886 .V).833.719 »ft8,W)9,aoa 114,181,963 34 6,648.568 

■ 1887 89.457.488 43T.6S8.9SS 116,1*06,851 88 6,394,443 

■ 1888 ... U13.214.361 .. 4fi3,126,184 186.088,158 fi« 7,940,068 

■ l"""" ^ ~ ' 

^K New Y< 



:88» 151.602,488 

New York. jRaaur Otti, ItJM. 



W5,94»,984 186,401,888 03 



fl,fl.W.248 



SA3lrCT. E. SpHOTOtS, 

Lucius Robi.-4:»o:«, 
SAirCEL D. B&nnocK, 
tiaoRoE B. CoK. 
HichardA. McCmoT, 
Jakes C. H0LUF..11, 
Heiihann C. votc Po«t, 
Alkxandcr H. KiL-a, 
Lewi*! May, 



Ol.tVER Hahriuax, 
Henry W. Suitii, 
rorkrt <^lvpbakt, 
Oeorok F. Bakkk, 
Jofl. Thokpsom, 

DCDLBY OlCOTT, 

FRXDcnic Cromwell, 
Jf UES T. Davks, 
BOBBRT SeWELL, 



BOARD OP TRUSTEES. 

S. Va?I ItEXSaELAER Orhokr. 
CHARLEn R, HK.VDKn»ON. 

(Ieoroe Buss. 
Bcpfs W. Pr.cKn\n, 
J. Hobart Hehrick, 
\V«. P, DisoJi. 
Robert A. Grattmsb, 
Nicholas C. Miller, 
Hekrt H. Roosrh, 



Jieo. W. Aroin^vcLem, 
Tbeoporr Morford, 

WlLUAM BABrOHK, 

Prbstos B. Plcmb. 

WlLUAU D. WA.SHHrRM, 

Sti'^yvesast Fish, 
AnocftTCB D. Jrn.UARo, 

CUAJtLBH E. MlLIXR. 

Jawm W. Huotbu. 



ROBERT A. GRANNI88, - - Vioo-Preaident. 

ISAAC F. LLOVD, 2d Vice-President. WHJLlAM J. EA8T0N, Secretary. 

A. N. WATERHOUSB, Auditor. PRKDERtCK SCffROEDER, A»si«tant Secretary. 

EMORY ITcCLLNTOCK, LL.D.. F. I. A., Actuary. 
JOHN TATLOCK, Ja., Auiitant Actuary. CHARLES B. PERRY, 8d Awistant Actiiary. 

FREDERIC CROMWELL. - - Treasurer. 

JOHN A. FONDA, AiwiBtaiit Treafnirer. WILLLVM P. SANDS, Cashier. 

EDWARD P. nOLDEN, Asststant Coihior. 
WILLLUJ G. DAVTES, Solicitor. WILLIAM W. RICHARDS, Comptroller. 

Medical Directors, 
OUSTAVU8 S. WINSTON, M.D., WALTER R. GILLETTE, M.D., E. J. -MARSH, .M.D. 
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Spragne £lectric Railxcray and Motor Company. 

Bearings Self Oiling. ^^M 



Lightest Weight Consistent with 
Highest Efficiency. 



SIMPLE IN CONSTRUCTION. 



tW 



NON-SPARKING IN OPERATION. 



Not Liable to get out of Order. 
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WIRE-ROPE TRAJnVAYS. 

WiRE-ROFB trnrnways, as a oaeaiu of cheap transporUtinn, bio 
too well known to require any long [)isHertation on tlieir advan- 
tages. As feeders to estAblislied syBtfMii^ of tajlroail or nrat^r 
coQimuDJcaticn. their low exist of construction thrmigli countries 
where, from the rufjKed contour of Uk* surfac*-. oifliuiiry tail- 
road or even wagon-rriad buil(hii}|; wonM he Kcairely prHClicflhle: 
except with long and costly detours, has alwars made them 
very attractive to the miner and quuirymuu. Ic whow uHe in 
this country Ihcy have been heretofore almost exchisively con- 
ficed. Tlie earliest tranin-nye of Ihit; kind which were succt^M- 
fully introduced coosistHl of a flngle, moviug, endless io|)e, 



countrj. In Europe, however, while these siogle-rope liii«i 
were alao first in vogue, the double-ro|>e Hvatem has of tate 
years ahnost entirely siipjilanted them, and bus eHtahlished 
itf^ir, Bs a general irkeanB of tratisjMirtation, to an extent lurdly 
yet dreamt of here. 

Railroad cumpanieii have adapted these lines as regular 
feeders to their niaiu lOads. and laws have beeu promulgated iu 
different European cuunlrieH regulalinR their construction and 
traWc. the &ami' as for ordinary tnilroads. TIiIa extension of 
their application ia due principally, if not entirely, to^tbe 
l^eifection attained uuder the Bleichert system, some features 
of which are sltnwn in the accom|)any Jiig illustratloua. While 
the individual lojids to be carried by the Bingle-roi>e lineA 
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THE BLEICHERT WIRE-ROPE TRAMWAY, 1,000 FOOT SPAN, OVER THE WEINBACH VALLEY. 



from which the loodtf were suspended. In one system the 
buckets or canien are attached to »addle», which ride on the 
rope, but can lie separated from it. In another aystcm the 
carriera are attached permanently to the rope. But in each of 
these systems one and the same rope both supports and moves 

I the load. 
This fact is really tl»e reason that aerial trantf|iortatiou ban 
hitherto not liecome general in the TTnitpiI States, r.ines con- 
structed with the single moving rope-, while very efficient for 
certain purfoaes, are not available for general U!«e as a 
means of tiausportaliou, i>ecauM uf their limited capacity for 
carrying individual loads, which in no case can exceed 300 
pounds, and in practice liave lieen much smaller. The original 
Bingle-rope tfystems are the ones chieHy used bitlierto in this 



should, for conveoienoe and economy, preferably not exceed 
IM pounds, and are, in fact, seldom over 100 pounds, the 
Hues of this system ore adaptable tu individual loads up to 
1. 000 i>ouuds eacJi, and in special c&nes even iieuvier loads have 
been carried. 

SiDgle-Tope systenu of tramways, wl>ere the movlDg rope 
carries the 1o«mI, roust utfceusarily move slowly; otherwise there 
iv great danger tliat the rope may jump out of llw i-anyiug- 
sheaves. These carry ing-sJieaves are very shallow, bo as to 
|M>nnit the passage over them ct the ^ddle or clip. The 
dropping of the rope from the t^upportiug shelves baa always 
been a source of more or less trouble and ex|iense in operating 
these lines. In Ibis system this trouble never occms, since 
tile stationary carry inga-ahle has no tendency to leave the saddle 




BLEICUEBT WIRE-ROPR TRAUWAT OP THB 8PUT BOCK CABLG ROAD COMPAKT. 8TRAC1T8S, N.T. 



are )>ermiH8ibI«> 8t«>per than I in 3^. In fact, I in 4 {k really 
about the limit. On Hteeppr grades there is danger of the toad 
slipping on the rope. To obviate tbio dan^r. anotlier STstem 
employs a clip which fsBtens the btickct permanently to the 



ol the carr.v)n£ -cables in not 8t«eper than I in I. The tnctinatU 
of these rabies d<ies not necewwrily follow the contour of U 
KTound in all casM. For Instance: in ctodiiDi; valleyii 
fltreaniK thia system permlte tb« use nf long single spansT 
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oC its greater diameter autl tlio inoro ucfavorsble conditions of 
tb<> catenary curre. or iiag, on long Hpan<) and Htpep grades; and 
these 8t>urc03 of increased cost of m'tinteuance ntTect every part 
of the rope. In this system the tmrryiog-cabk, being stationary, 
can be locally Kraduat«d tn the btrainn it lia* tii bear. The 
cable for the pmpty cars doe« not. of conrae, require to be as 
stroaft as the cable for the loaded cars, and it is therefore made 
only strong enonj^h for the work it lias to jwrform. in like 
maani^r, if une or Qi<jre lon;^ spaas occur in the lioe, it is not ne- 
cessary that tlw whole cabk* should bf made stroug enaugli to hear 
the axtra strain at this one point: on the contrary, it ia sutHcient 
to ao streof^hea only the partiomt exfKMeJ to thi« extra strain. 
■and this is easily practicable. On very long steep gradeit atso. 
where the cable at the head of the incline raiist ix able to bijar 
not only the ordinary workius; atraio due to the cars, but must 
Also sustain the whole weight of the cable on the iodine, thitt 
is effected by roilcinc; the cabit- in sftctionn of gradually dimin- 
ishing ares, thu'j effecting greiit economr in the total weight 
(if the cable. A further advantage is, tliat the trucliun-roiK* 
used, instead of li^'ini; loHdeil down by the car^, as in otlier 
systems, is itjelf carried and supported by them, thus le«»iening 
greatly the wear, 

^ The ordinary npans used in the construction of these line» are 
from lao to 'JOO feet, but there is no real objiN.-tiou to ii|jan» of 
AOO (o 000 feet. Many Hues btiilt within the last few years 
have spins up to 1,500 feet. The ilhHtration on the first page, 
lalwu from a photo:;raph, reprfsonts one of thesie long sp&ns. 
It is 1,000 teei in the clear, and forms part of a line nearly 
seven milen in leu^^th. built for the transportation of 2>D tons 
of iron ore per day. TbiH liae has been in succf^sful opt^ration 
fur many years. 

There exists in nature hardly a difHcuIty or obstacle which 
would bur the introduction of this system of Iranaportation : in 
fact, in mmy caies it is the ooly one that can be use<l. While 
this is emini>ntly true wher^ the contour of the ground is 
much broken up and long npan^ are necessary, this system 
possefues ecnuomioal advantage." even where there are few or uo 
oitural ab<itacle(i to the building of any kind of road. The ser- 
vio; is regular; stoppages for repairs are rare; no interruptions 
due either to atmospheric influences or storm* are liable to 
cwciir; the line being elevated, the wrvice is entirely free from 
interference with surface trafBc; wear and tear and expense of 
opemting are relatively very tow; terminals can be so arranged 
ifaiit the material transported can be delivered at the exact spot 
where it is Deeied, thus saving all expense of re-bandling. 
This could not b? done with a surface road, since, even if the 
.cars could be brought close to the point at which the material 
is required, there would still be a further expense for unload- 
ing, irrespective of the cost of switching and hauling them. 

This system of trau^iportaton is controlled in this country 
by the Trenton Iron Company of Trenton, N.J. 



THE SIQJIIFICANCE OF THE D^CiBEE OF BACHELOR OF 

ARTS. 

\T the conrpreDce of colleico prenidents and professors in 
Phllftd»lpbia, Nov. 20, 1889. Professar E. H. Oriffin read a 
letter from President Oilman, dated Oct. 17 (publfshod in the 
February namber of the Johnit Hopkiiu UniventUg CirctAtarit) as 
follows: — 

**ff t had been present, I should have asVed leave to preeeot 
to your consideration some thonghbt respecting the baccalau- 
reate degree; but as [ cannot attend, on account of absence 
from the country, t have requested Profeisor E. H. UrilBa to 
Jiay a few wurds in my behalf. 

"Tiic pdiuts to which I should have directed attention are 
tliese: — 

"1st, The American propensity to multiply academic titles 
s.'> that the reil stgniQcance of a degree is ubscurud. 

**'id. The tendency to confer the luicca laureate degree in so 
many forms and phrases tliat its meaning cannot be discovered 
even from the name of the institution which confers it , but 



mu!it often be worked out by a study of catalogues cooBtructed 
in different orders of complexity. 

"3d. The enumeration of the manifold forms of tbe baccal 
reatc degree now given in this country. 

■■4tb. The hist<irical significance of the bachelor'* deigre« 
marking attainment of the lli-st grade in the fellowship of 
scholars, -— a grade which may be attained in any faculty of a 
university, arts, medicine, theology, and law. 

".>th. Tlie vuloe of u cvrtificale the meaning of which is 
obvious at first sIkIiI, considered from the point of view of tbe 
holder of a diploma, and, second, from that of the public. 

"Oth, The importanne of restoring, if possible, the baccIllB^^ 
reate degree to an honorable aigoiflcance before It w alcogt^t 
lost. 

"7th. The importance of .'acknowledging that it is not emen- 
tial timt any one curriculum should be followed in ordetr to 8t- 
lain tbe degree of Ikanhelor of arts. 

"8th. It is eHsential that the candidate who receives tl 
degree should have received much instruction in (a) anci 
and modern languages and literature, (6) in mathematics. 
in the natural and physir^il scienoee, and {(f) in historical 
moral sciences. 

"dth. It is also essential that the oaudidate should pnt 
these studies in a public institution, under comjieteot insi 
tors, for a definite period, in a systematic way, subject 
examination, tbe results of which are to be recorded, pro- 
claimed, and certified to by a formal diploma." . . . 

After reading tbe letter. Professor Oriflln stated that ti 
could be no douht that the bnccalanreate degree had lont sor 
thing of the "honorable significance" of which President 
Oilman speaks. A recent writer in one of our niagaziues 
declures that "A. B. is as meaningless an ahbrevialiuu as 
exists." This, we are glad to know, continued Professor Oriffin. 
is an exaggeration ; but it in an exaggeration which contains 
an uncomfortable element of truth. 

So far as it is true that the bachelor's degree baa declined 
dignity and value, the evil is a serious one. In view of its 
historical siguiticance, tlie interests of learning and tl>e credit 
of the fellowship of schulBr» re<|uire tliut this title, which 
marks tbe completion of a defined stage or period of training, 
should be kept in its original repute. It is a grave injustice 
that one who has gained tbe degree, at great expenditure of 
money, time, and labor, should Qnd that f>tbers have gotten it 
upon so much easier terms that it becomes almost worthlese as 
a guaranty of ncquisition. The public have a right to aastuue 
that learned distinctionrt are l>estowed in good faith, and upon 
some basis of common understanding, und ought tiut Ui be 
compelled to go Irack of academic titles to find out what they 
mean. Whether it be considered from the point of view of tJie 
public, or of the individual, or of the ge-nerat interest* ol 
learning, few academic questions are of greater consequence 
than tbo proper significance, and most effective defence and 
maintenance, of the bBclielor's degree. 

Tlie causes which have contributed to this lose of considera- 
tion are ~ some of them, at least — obvious. 

As is well known, the institutions of higher learning Srst 
establisheil in this country were modelled, not after the EnKlish 
universities, but after the EuKlish colleges. Tliis was inevi- 
table under tbe circumstances, and the American college hat 
certainly shown itself well a<lapted to the conditions of our 
national life. As respects academic titles, however, tbe systedm 
has had ite drawbacks. In Great Britain and Ireland there are 
eleven institutions conferring degrees; in the United Statai 
there are alsiut four hundretl, not counting colleges for women, 
of which there arc perhaps one hundred exercising this 
prerogative. These inutitutions are, of course, of all grades of 
merit. Some of them arc not greatly unlike the college to the 
Far West, <if which Professor Brvce Bp>>aks in the "American 
ComraouweAlth,*' whoso president had much to say abiiut tbe 
views of his lacalty, and what his faculty were going to do; 
tbo "faculty" consisting at the tiiue. as it opjienre*), of that 
dignitary and his wife. A peculiar infelicity has attemled oor 
system as applied to honorary degrees, — as in theology and 
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law. — ihfAO. lieing given hy inntitutionn which offer no instruc- 
tJoD in these aubjecU. An emiaent American composer is said 
to have tlwIiueJ tlie doctonite of music- conferred by Y«Ie. on 
the ground, that, as thf univcrtiity did not lecoKHixe this 
Duhjm^l in its sTst^m of pdncation. it wa« presumably inrnm- 
pelent to pronouiici» judfjment about it. However uoiCorra and 
thorouph uii^ht bt? tlie standard of aciiuirenient theoretically 
CBtttliliMhitl by our colleges, their inonlinate number, involving 
wide diventitiofl of ncheilarly and touchiiic; [lowt-r. loUMt prevpnt 
their certificAt<»« of Kradnation from ht^arini* any thin)^ like a 
unitonn Higntficanco in renpccl tn i\n* amount and quality 
eitfat-r of the instruction olTered or of the proficiency attained. 
Ho far 00 the buchelur'H de^^roe liag BuflTered from this cause, 
th«te ifl probably no iniraediate remedy. The ftuggestion 
occasionally made, lh.it the cnlleges of a StAte. or of a larger 
extent of territory, might, for certain purposes, affiliute them< 
evlves into a kind uf university, and beatow degrees through a 
common board, is not likely to be received wilti favor. It is 
possihle that something may Ije doni- towanl the cretition of a 
public itentiment unfavorable to the endowmenl; and chartering 
of nnnecesiuiry institution!): hut tho main leliance mu»t be 
upon such a gradual increase of resources and elevation ut 
standards as shall dtmiuiMl] the evjU which cannot be wholly 
TemoTed. If an agreement of theory and practice could lie 
reached amongour mnst influential iuHtitutionH In regard to the 
bachelor's degree, thiis would do more than any thing else to 
determine unage, and to lix the connotation of the title. 

In looking over the reports of the commisaiooei of education, 

ia Htruck with the fertility of imagination and invention 

lUyed in academic titliwi. The following enumeration of 

TariatioDS of the baccalnurctatt> title is probably not exbautttive: — 

Bachelor of arts, Hcience, pfailuii<i[)hy lettem, laws, divinity, 

sacred thwlogy, surgery. DMi»ie. painting, pedagogics, Knglish, 

Englitih literature, Ijitin letters, agriculture, rtcientitic agri> 

cnltore. agricultural science, architecture, engineering, civil 

engineering, mining engineering, metallurgical engineering, 

mining metallurgy, chemical ttcience, mechanic art, veterinary 

■cience, itoraeatic art. The colleges for women add a new and 

pleasing element of variety from the fact that it neii'mN to be 

8Uppo>>ed by some that the word "bachelor" is ft designation of 

»ex; and so we hove licentiate, laureate, gratlnate, proficient, 

and. in more distinct antitheMiH to hnc-helor. maid. 

The first criticism that one passes upon this list is tluit most 
of the titles indicate professional rather than liberal acquire- 
ments. The haclieior of Bcieoce, of philosophy, of letters, may 
have pursued studies entitle<l to be called liberal; the same 
may h« true of the bachelor of lawn, divinity, music, of othem 
in the list; but it is certain that the holders of most of these 
degrees have aci)uired a technical rather than a geneml training. 
Why, then, it may be asked, should tl»oy lay claim to the 
title to which linage has attached a differeiit meaning? In it 
htsiorically junt. or in it practically wise, to disregard the 
distinction between a technical and a liberal education by 
applying the hnccalaureate title indifferently to Itotli? Most of 
the collegee represented in the conference distinguish between 
the bachelor's degrees of artK, science, and pbi1om;phy, and the 
technical degrees, practical chemist, mining engineer, civil 
engineer, and the rest. It is im|X)rtant that thow who hold to 
the old idea of a broad training in fundamental studies, 
preceilent to speciulirjition, should do this, 

A question might arise as Tai what inodtRc^tionfi of the bacca- 
laureate title should be considered permissible under this prin- 
ciple. Tlie degrees, bachelor of science, letters, and philoMjphy. 
ate so well established that it is probably useless to make any 
objection to them; yet it Is a fair question whether the suUli- 
vision is of any advantage. If these degrees do not certify to 
a course of study probably ranked as liberal, they ought*aot, 
nccording t" *'"«* view, to be conferred; if they do. would not 
the simpler, more historical, more intelligible way be to 
comprise them all under the bachelor of arts? The contrast 
between the sciences and the humanitieo it may be well to 
recogniza by retaining the bachelor of Mcience: but bachelor of 
letters and bachelor of philoeopby are of such indeterminate 
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signiflcance that it would be a relief I.0 have them abandoned. 
la it worth while to retain degreeii whose signitirance no one can 
tell without knowing the institution which conferred them, or 
then withont a careful consultation of the catalogue? U 
He<>meil to Profeswy (Iriffio that the bocca I aureate degree would 
be greatly augmtinted in dignity if it were conferred only imder 
the title "bachelor of arts," or, at nmst, with the variation 
"bachelor of wiience." 

If the reiluctiou of all the non-technical degrees to a single 
form, or to two forms, were to be accomplished, it would be 
necessary to reach a more definite understanding than at present 
exists as to what constitutes a liberal education. The propo.ui- 
tion laid down by Prt^ident Oilman, that "it is not essent al 
that any one curricuhim should be fallowed in order to attain 
the degree of liacholor nf nrtfi," would now he generally con- 
ceded. The rigidly exacted course of study which formerly 
prevailed in all our institutions is now admitted to be imprac* 
ticahle. The effort to adapt it to the demands of the new 
sciences, and the modi.'rn languages and litemturcs, mud'e it so 
fragmentary and kaleidohropic, so far impaireil its rlisciplinary 
|>ower, that some rhunge was acknowledged to he inevitable. 
The only difTerence of opinion now is as to what subjects sliall 
be insisted u|)on. The moditlcations of the bachelor's degree 
first named (Iwchelor nf science, philosophy, letters) ordinarily 
indicite that one, at least, of the classical languages has not 
bevn pursued. The absence of this acquisition seems to render 
the bachelor of urts degree unsuitable; and, in default of a 
scientifio siierlalty, one of the other titles is resorted to. If it 
were decided to abandon tliestr, what oould he done for the 
class of student-s for whom they were designed? This must, of 
course, depend on one's view of what is necessary to a liberal 
culture. Why not give to those who have studied no ancient 
Langimge such certilirat^^ and titles as hest describe their 
work, and, to those who have sufficiently pursued one, concede 
the full rank of bachelor of arts? 

That a lilwral eilucation may be properly held to require a 
wider historical and moral horiEon than the modem tongnea 
alone can give, can hardly Ik disputed. An acquaintance, at 
flrst liand, with the manuer^ and sentiments of a civtiiisation 
remote from our own. one unmoditled by Christianity, is so pre- 
eminently libexalixing, so quickens one's power of intellectual 
sympathy, so dee|)ens one's sense of the unity of history, so 
enlarges the range and perspective of one's thoughts, Uiat It 
may pro|>erly be made the differentia bttween a geneml and a 
special training. But are two ancient languages necessary for 
this? Is it even necessary tlmt one of the ctawical languages 
should be pursued? Would not Semitic or Hanscrit studies, if 
these should happen to be unaccompanied by Qreek or Latin, 
secure the «ame end? Tlie main thing is to get a genuine bold 
upon a distant past. 

The literary and testhetic reasons for the study of the classical 
languages, that is, of Liireek. which is the real issue in the 
case, it is not necessary to belittle the force of. But how few 
catididates for the degree of baohelor of arte over acquire any 
refinement or delicacy of ("ireek scholarship! How few teachers 
— happily there are signal and distinguished exceptions to this 
remark — teach Ureek otherwise than as a grammatical drill, 
or. at the best, a philological discipline! Was ever the Hellenic 
spirit and fonu better reproduced than by Keats, who could 
not read Greek at all? 

It is not, in PrafesaoT Orlflln's opinion, ensy to justify the 
insistence upon both Greek and Ijitin as essential to a libera] 
education. We may be in danger of displaying in behalf of 
Greek studies something of the same excessive deforoucc to 
traditionary habits and standards which worked so powerfully 
against their reception in the fifteenth century. It is undeni- 
able that tlw majority of men in two, at least, of the so-called 
learned professions. — law and wediciue, — in editorial work and 
in iMilitics, are not. in the academic sense, liberally educated 
men. Is not this due in imrt to the fact that we haire been 
too rigid at certain points, making our education seem remote 
from life and pedantic? If it should seem wise to bestow the 
bachelor of arts dt^re* without Orc«k. we could simplify our 
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oomenclature by dittiiennSDjc with the • dpRrecji of bachelor of 
letters and of philoeophj; we (x>uld carr}' to full grtiduatioD 
fioiue who aijw puriiue partiiil courHes o( study; we could 
obviate criticisnitt, which jirocced not uiwuys froiii .to-called 
"practical" men. but often from persons abundantly qiialifiefl 
to form an opinion, — graduates, not raxely. of our own 
institution.'). 

' 'But while this additional freedom may wisely lie conceded. ' ' 
the ^iieaker went on to 8uy, '*it is of tlie last importance that 
we inniflt upon tlmne fundamental subjects which any rational 
theory of a Hlteral txlucation rouHt inrhide. I're:4ideut Uilman 
eDumeratea tiiese aa foliowe: 'It is e^eulial that the candidate 
who receiveH that ilei!;ree ffhould have received much iuHtructioii 
in in) ancient and modern languages and literature, (6) in 
mathematics, (c) iu the natural and physical ncienceti, (d) in 
historical and moral sciences. ' I need not uUip to show why 
these four classes of subjecta are essential : we are not likely 
to disagree about that. Experience has ifaown. what one's 
kuowled);e of huuiau aature tvould lead one to expect, that 
young men. left wholly to themselves, will not ap|)ortion tJieir 
time eipiitably between the^ difterent itilereHta. 

"I'Tofeasor West of Princeton took the trouble, three or four 
years ago, to Hnmroarize Uie clioices of elective utudieH made 
by members of a rei-eut clasts at one of our leading colleges. A 
more careful administmtion of tlie system probably prevents, 
at the present time, such extreme abuse of liberty; yet these 
farts are iuetructive aa an illustration of a danger againut 
which we need tu guard. The lirBt man iu litandiug umitted 
two of the cla:ts€?s of subject's uametl by President Oilman, 
taking no counte in matlieroatice or iu ^cieuce. The sf?cond 
omitted nearly three, taking no course in mathematics, in 
science (except botany), in j>hiIosopby, history, or political 
science. The third took no science aud no philosophy. The 
fourth took no course in pbitoeophy, history, politicnl science, 
clasaicB, modern languages. Uow can we consider a man 
liberally educated who has studif>d, duiing his collegiate resi- 
dence, no modern lan^nge, no ancient language, no logic, 
poychology, or etbica. no history, no political or social science? 
Omissions of like signilicance wcur in the case of each of the 
ten highest men, while the men at the bcltum of the claw show 
a marked inclination to the easient subjects. We cannot plead 
the ejcample of the German utiiver.<dtieji, for we have no Auch 
preliminary training as the Oermon gymnasia atTord. It is 
obvious that unre^^tricted liberty of election cannot be per* 
mitletl. No degradation of the bacculaurentc degree is oom- 
porablc to tlint which would come from the g«'neral adoption of 
Huch a system in our colleges. The degree lias at present on 
approximate uniformity of meaning. This would speedily and 
totally disappear." 

The suggestions which Professor Griffin offered, on the basis 
of President Oilman's pajier, are these: — 

1. Diminish the evils growing out of Uie number of our 
collegea, and the inferiority of some uf them, through an agree- 
ment among the strongest and best, which would have the 
force of an authoritative example. 

3. Distingulsli sharply t>etween the technical and the bacca- 
laureate degrees, reducing the latter to one, or, at most, two 
forms. 

y. Relax the requiremeut to regard to Greek, accepting One 
ancient language as sufficient for the htiirhelor of art« degree. 

4, Allow no elections on the part of students that will pre- 
rmt a suitable distribution of attention between tbo four great 
groups of subjects which have been named. 



HEALTH MATTEHS. 

The RAle of Potable Waters in the Etiolo^ of Typbotd- 

Fever. 

TOESB lias long been a consensus of medical opinion aa to 
the rote of drinkiug-water in tbe causation of typlioid, and 
facte to prove an etiological relation arc accumulating every year. 
According to the Botton Medicai uttd Supffical Journal, Vaillard 
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has made a conimmiiciition to the Soclft^ U^dicale dm 
Hopitaux, in which he furnishes new bacteriological proofs. 

1. In March, 18Ui>, there broke out in tbe regiment of cava 
quartered nt Melun au epidemic of typhoid-fever, but only 
Mjuadron wa.1 alTected. This squadron made use of the wa 
of a particular well which bad lM>en contaminated tn aoi 
unknown way. Hejteated exuminatious of samples of i 
water revi-altd the presence of the iMiciilun tyji/iosiiM. 

i. At C'lierlMjurg there wa^ au epidemic of coterie -fev 
alfecling imrticiilarly a military company. The water-supp! 
of this part of tbe city hud been coniamiuated by typh< 
dejectioDs ia a maouer easily explicable, and mmples uf t 
water Hhowtxl tlie iMtcillun typhosus in abundance. 

3. Similar (auts «'cre noted witb regard to epidemic* wh 
prevailed last year and the year before at Miranda, at Bourg-en- 
Bresse, and at Chat^llerault. 

M. Vaillard's method of identifying the tjpboid baeillm 
seeuui tu imvu been in accordance with the mutt approved data 
of bactcri<dogical science. 

At the Knme meeting, C'banlemeiise staled Aoine fact£ 
interest resftecting the inlluence of Seine water on the pre 
leuce of typhoid epidemics. It ^as remarkable, that wh 
ever, from accident huppenini; Ut tho reservoirs or mains uf 
other water hoiircea, the waler of Ibe Seine was distrihul^-d to 
the vjiriouK dp]>artments and drank Ity tlie inhabitjtnto or t 
80ldier>'. an epidemic of typhoid appeared. 

This statement was corroborated by M. Schneider at a m 
ing of the Sovitte de Midline Publique, Dec. 27, 1869, W: 
al30 8howe<i, by fact^ that had come under his own observatl 
as military riurgeon, thnt the use of .Seine water for tlrinlii 
had rejieatedly Iwen followeii by epidemics of enteric-feV' 
Such au epidemic has recently prevailed! in tbe barracks of Pari 
owing to the temp«jniry sbutting-otl of llie water of the Vanne^ 
nhich tK.-eniti to be of exceptional purity. 

The Grippe and Cholera. 

Fears having been expreased as lo a possible connection 
twee-n inftuenza ami cholera epidemics, Di*. tSmolenaki publif 
iu the Uusian Official Menaenger, an elaborate report upon 
subject. He jwints out that the suspicion is not new. and t&ati 
1837 it was diucusaetl by Gluge ("Dio lufiuoaai"), and refut 
In fart, influenza nr gripjie epidemics luive t>een known in Eu'~ 
rope since 1 17^, that is, for more tlian ttevea himdred years ; while 
tbe lant cholera epidemic appeared iu Euroiie in !(<£:{. but did 
not Kpreud tliat time farther than Astrukliuu. Six yours later it^ 
broke out in Orenburg; next year, in <_'auc!wia .ind .-Vstnvkhl 
again, whejice it spread over Russia, and In IHitl reached wi 
Europe. As a rule, influenza spreads very ntpitlly: and at 
Petervburg iu 178d, -says Xatutv, no fewer than forty thoiUHt 
persons fell ill of it cm the same lUy {Jan. 14). In I8S3 
progress was abio very rapid, and within a few dajs it apf 
at places bo far apart as Moscow. Odcsa. Alexandria, and 
while cholem epidemics afe usually slow iu their utigratic 
from one place to another. Moreover, influenza i* chiefly 
winter epidemic, while cholera prefers the spring and the sum- 
mer. 

Dr. Smulenski has furtlior tabulated all influenza and cholc 
epidemics which liave bniken out in the course of this century 
Europe; and he comes to tlie following results: influenza 
out in 1810 in Iceloiul ; la27, in Rui«ia and Siberia; l>>:iO-l 
in Europe genoraUy; 1830-37, in Europe; 1888, in Iceland; 
ltm-4H aud lHSO-31, in Europe; 1(153, iu tlie Faroe Islands; 
1BS4-55 and 1&57-58, in Europe; 1850, iu Icehudand the Faroa 
Islands; 1862. Holland and Spain; 1808-44, France and Switzcc- 
lai]d; 1860. I'Yancc and Great Britain ; 1807, France. Uemi«iiy. 
and Belgium: 1808, Turkey; and IB74-7S, western Ehirope« 
As to the cfaulera epidemics during the same period, they w«re, 
1833, Astrakhan and Caucasia (from Persia); 183I», Ormbus 
(from Turkestan] ; J880, Russia (fn»a Persia) ; 1891-87, Torioua 
parts of Europe. The next epidemic appeared in 1846 in Tkap** 
caucasia (coming from Persia) ; in 1847 it spread over Siberia 
and Rui«ia, and in 1848 it was iu Europe; in l84D-5d it «ib 
followed by feeble outbreaks all orer Europe. The third cbul 
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ppidemic came from PAtnln a^in in 1Arr2, and it rpeulUnl in a 
• wvere outbreak duriog the yeaw 18551-55 in Kurojie, Tnllowtid by 
r<wbl(>r Kutlirenks till 1801 The toiirtli cholera epidciuic came 
tlirongli the Mediterranean i>orta in lHtf-'>, and laMed in Eumpu 
till 18fiS. with feeblpr epiden)ir<t in I8flft 74. The lab'M invanion 
of cholera waa in ISS4. when it came apain thtxiupli tJic Mediter- 
miiemi |K>rls. As to the cliolera eptdeiuic which now beRioa to 
<iie out in Persin and Mesi.>p<:iUiniia. it ccrtninly is :i danger; tht* 
more. HO, as. nut ot the five epidemics «r i^holem wliicli have 
visited Eurnp**, three have come from Pet-sin. 

B BnttAL R£I\JBM IN ENCtLANb. —After B period of incubation 
which has lieen siwrit in educating public opiuion in tlip matter 
of the hygienic iniquity of tbo picsenl syrtl-eni of interment, 
the Kt'^up of fianitary pliilanthropisls, with the Thike of West- 
minster at thpir head, who hnvi> takpn up Ibe unf^rat^'ful Laxk 
of bringing the necessary reforms to pas^. have at last decided 
to appruac'li the government with the obje."! of tiaving tb</ir 
contenriotig indorsed by the Le^ii^talure. How far the general 
public will niititenl to allow tbeir cherislied nsagefl in thin 
respect to be Intertered with, we are unable? to gucsn. but the 
object in view will certainly commend itself to those who have 
a thought beyond the morrow. What iit required, nays the 
Medical PrtM mtrl Oirvular ftf Jan. 1, 18BU, is the prohibition 
of lenden and other wlidly constructed cofHra, the etTeot ot 
which i* to indelinTtely retard complete de omponition, and bo 
prolong the pt-riud during which the dead are not only 
fleitheticatly objectionable, but are au iudisputuhle source of 
danger to the living, wicVer-wjrk or p:ipier mi'hf recepticle* 
alone being used. Tl l« in. after all, no very fstartling Innova- 
tioD, ami is not open to the seatimeutal and theologicjil objec- 
tions which Hotue pentimu entertain to the more radical pliiu of 
cremation. It is merely b sanitary precaution of ati elementary 
kind: and, whatever the immediate fate of the movement may 
be, it must sooner or later impose itself. The effect of legisla- 
tive interference would .simply be to baiiteD and genenitize the 
practice among Ihow who have too miifh to do in this worhl 
J to find time to decide upon the material of which their coititt 
K Sa to be made. We are rather inclined to agree with Sir 
^P8|)eucer Wells in hi» !<ui;gCHtion that in future only properly 
cremateil i*umiua should be oduiilted to funeral honors in 
Westminster Abbey and other national mausoleums. Not only 
would there result a valuable economy of space, but the very 
deleterious odor of decomposing sanctity which pervades many 
sacred edifices would be done away with. 
^L Actios or thk Dver on Poisoss. — Di. fioger points out that 
^ptlie liver modtfleR the toxic effects of several pniftons. a-s has 
already been noted by .SchilT. Hegar, Jacques, and Lauteabach. 
He has performed curtain experiments, as we learn from the 
ProriiKwl Metiical Journu!, whtt'li deim^niitrate clearly its 
mudifyiug action with r«>gard to niuotine. atropine, tfuiniiie, 
and Rtrychnine: also certain putrid and inte-stlnal poisons, 
peptones, and Mime salts, particularly ammoDiaral salts. On 
the other band, the liver exercises 90 inlluence over other sub- 
8laDce», such as digitatine. Home >*aUa (potatih and soda), 
glycerine, etc. The liver, tlicrefure, like the kidney, poiseisoi 
an elective action. To control the.'te results, it is necessary that 
the pi^ison should lie absorbed very slowly. In the case of a 
■diseai^ed liver (cirrhosis, fatty defeneration, etc.). in which the 
parenchyma no longer contains glycogen, the liver doe.4 not act 
on poison)*, but it suffices tc administer substa::ce.'< capibic of 
forming glycogen, to see the hepatic gland again competent to 
transform poisons. The action of the healthy liver is continu- 
ally exerted against toxic substances to the system; it is still 
more marked in those infectious diseaaes in which detrided tuxio 
cffectf are produced. Some clinical facts go to prove that 
many morbid Hytnptoms aip due to inHuiTicienry of the liver in 
regard to poisons. 

I>jE>; Kai,tin« Mrat destroy Bacteria? — Professor J. Torster 

of Am-fterdam liaa published an account of Korne iuvestigations 

juade in his laboratory by himself and Dc Freylag. Imving for 

[ihetr oliject the determination of the effect of the common 

»rooeM of saUtng or picklinc; meat on various forms of bacteria. 



It wfi'^ found, m stJited in tUe Sriti^h Medical Jonrnal, that 
cholera bncilli werv hooo destroyed under the innuenee of 
abundance of salt, usually in a few botlrs, but that typhoid 
bncilh. pyogenic Btaphylorocci. the streptocopci of erysipelas, 
and the bacilli of porcine inlectioni diseases, fref]uently retained 
their vitatity fnr severiil weeks, or even months, in spite of the 
presenre of abundanoe of salt. The same wa» also true of the 
bacilli of tul»ercli!. In some oase* these bacilli were found 
alive after being two months in piclcle. theii vitality being 
proved by their capacity for infecting new cultures. Portions 
of the viscera of a tuberculous animal, preserved for a consid- 
erable time in salt, were found capable of causing tubeiculoaia 
in a healthy animal when introduced into its peritoneal cavity. 
Experiments on the spleen of an animal wliicb had died of 
tualignaut anthrax showed that salt pa.<»essed the power of 
denroyiug the bacilli of this disease in about eighUn^n houm. 
The>*e, as well as cbolcm bacilli, were found to require seven 
and one-half pi>r amt of suit to destroy them. From these 
facts it would appi>ar that salting or pickling has but tittle 
destructive effect on unny of the mciTP common forms of bacilli 
liable to be found io diseased meal. 

The ET.BCTTKtCAt. PeTBNOVSKA op TBB HCUAN HfiART. — A 
s^iectal meeting of the Berlin Pby^iological Society was called 
by Professor Dubois- Rey mood on Dec. 37, 1889. in order to see 
a demonstration by Dr. Augustus Waller on man and uninjure^l 
animals of the eteclro-niytive action accompanying the bpat of 
the heart. Besides the onlinury ruembenj of tlie society, the 
leading physioLsts of Berlin were invited, aud Professors Helm- 
hoUz and Kiiudt witnessed the •xiieriiiientK. Dr. Waller, says 
the Uritihli .Vvdii-ai Jonrtiitl of Jan. 11. employed the cnpillar>- 
electromelcr magnified 1.^10 timea, and thrown on a ground* 
glasti screen in one of the lecture-rooms of the Pbyi>io1oglCBl 
Iniftitute, and dejiionstrated the electro- motive action of the 
heart on a horse and on a ilog. The borae stood in a courtjranl 
near the lee tUTP -room. Electrodes were attached to his extteml- 
ties by (inn lundiii, aud the wires from the electrcides were 
passeii througU the window to the electrometer In the prepara- 
tion-roora adjoining the lecture-nioiu. The dog stood In the 
lecture-rwim. In the Hliniry of the institute^ Professor Dubois- 
Rcymond allowed the dcmonstratidii to be made on bimeelf. so 
that the pulsations might l>e seen directly through the micro- 
ncni>e by nil Uie members preseiit, 

TtiE UiULTU oi* London in I8S1>. — Remarkable as han been 
the continual detdine of the death •rate io England and Wales 
in recent years, the decrease of tiie rate of mortality in Loudon, 
with its aggregate population of more than four millions, with 
constantly iocreaiting density, is still more remarkable, says 
the Uincet of Jan. 4, IHDU. The registrnr-geneml, in his laat 
annual !<unMnary, re]K>rted tliat the death-rate registration in 
lyjndoo in 188S was 18..'; per 1,000, being "far tlw lowest 
death-rate as yet reconled in London." the next lowest being 
1D.8. IJ).0. and 19.6 in the three immediately jireceding 
years, 1885, 1880. 1887. previous to which the London death* 
rale bad never fallen below 20 per 1,000. Tlie deatli-rale in 
1880, moreover, again fell, and was considerably below the 
low rate in ISHS. The registrar-general's return for the fifty- 
second week of 1889 afTord-t the means of calculating that the 
mean annual death-rale in Ijoudon in the fifty-two weeks of 
last year did not exceed 17.5 per 1,000, which waa 1 per 1,000 
below the rate in 1888. 

Fi>ooDa AKo Tbeik Results fhom a Sanitary Standpihst.— 
We learn from the Me'tiait Kerortt that arrangements have l)eeo 
made to huld a tri-8tate aauitary convention at Wheeling. 
W. Va.. Feb 'i7 and 28. ISItO. Representatives will be prewni 
with pnpeis and aildrrssefi from Pennsylvania, We«t Virginia, 
and Ohio. The object of the convention is to consider the 
question of Hoods and tbeir results from a sanitary stand)>oint, 
and the best methods of managing the ttanitary interests of n 
given community after Rucb a calamity. Owing to the mutual 
relations held by these three Rtate« with reference to large 
rivers, and the numemiis towns in each one of these 8tatos 
that are annually affected by floods and their results, it has 
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been thought niee to hold a convention for etudying how best 
to manage the sanitary intereflt8 M cities and towntt no affected. 
Every (wreou interented directly ot indire«:tly in this important 
subject ia earnestly requested to be present and assist in dia- 
custting Ihe jMiwrs, and add wbatevpr tDforoiation he can to tfae 
solution of these practical and uioHt im{)OitaQt queationa. 
affecting an they do the health and l\ve» of thonwmda of 
citizens of tlieae three gr«at common wealths annually. 

Cholkiu akd EmoPK. — Tlio epidemic of cholera which hati 
for BO many months been raging in the valleys of the Tigris 
and ICuphratea and the interior of Mettopotamia ban alt*o made 
conaidcrable inroads into Persia. Heporta of the epidemic 
baring crossed the western boundary of Persia have been 
lieard from time to time: but it lia^ now been announced 
to the Faculty of Medicine of Pariii, that there has been an 
alarming increase of the diHeai^ in centrnl Pen^ia and on the 
Turkn-Persian frontier, and that the inhabitants are fleeing 
toward the north. All ttm?e who can afford the journey are 
trying to roach the RuHoian ports on the t'axpian. Rvimeni- 
bering thar thin is the route into Eiirojie which the cholera has 
M> frequently taken, the announcement, sayis 77t# ifMifftl arul 
Snrgieat Reporter, must be regarded as one of great gravity. 



MENTAL SCIENCE. 
Tke RAPTDrnr of Mkntai, Pbocrbrks r Insanity. - The fact 
that the change in the mode of responding to the stimuU of 
the environment, characteri.ttic of a disturbed mental equilib* 
rium, will reveal itttelf in things important and trivial, liaa 
often been emphasized and illustrated. In this respect a cnn- 
pnrifion of the time required for porfornting i^imple mental 
operations in the insane with similar times in nonnaf indi> 
ridualti is intercBting, ei<p»;iallT if we take account of tbe 
nature of the disca^^. The chief point in such au investigation 
is to secure a fair comfiariwm, — a desideratum which former 
etiidieK liave not sufficiently taken into account. TIw most 
recent contribuliuu to this field contes from a lady (Marie 
Walitxky. Retme PbiIoso[*iii^tw., December, IflttO), and fumiAhes 
interetiting renults, bat«e<I upon a scmnd inethcx). She has 
chosen for her subjects men of good education— physicians, 
military officers, bankers, etc. — suffering from mental disease, 
an<l compared tiie times they require for executing certain 
mental processes with the times r*(quired for the perfomiflnce 
of the ver>' same fancesses, tested by tbe same apparatus, under 
the same conditions, by healthy }ihysiciuns ami other intelligent 
personK. Tlie subjects were three persons suffering from 
paralytic dementia, —a casp nf remission after intense maniacal 
excitement: a case of general paralysitt (in the initial stage of 
excitability) ; and another nise oliserved at two ditlerent stages 
{in the perifx] of remiitsion, and in a state of ntnniacal agita- 
tion). Experiments were also made upon annther patient 
whose disease is not altogetherclenr, and who wax in a condition 
very nearly normal. Tbe preliminary stages of practice were 
overcome; though times diffexing largely frcjm the avemge 
always occurred, and had to be rejected, Tlie proc<^ses studied 
were (1) the simple re-actinn time (with each hand) to a 
aoiud ; (3) a choice of re-action, re-acting with the one hand to 
a loud sound, and with the other to a low one: (3) the re- 
action tu a s|ioken wurd: (4) the ordinary assuciatiou of one 
wurd with unother; (5) the addition of one number to anotiier. 
Tbe associations were further distinguislied as external, e.g., 
flour-hour, mouth-none, in which the link was not logical, but 
mtber accidental; internal or logical aseoctatlons, such as tabte- 
rouad, lioux-dieelliiig : and aasocatiooe fixed by habit, sucb as 
pater-no*ter, Aiiam-Eve. Of course, these distinctions are 
neither absolute nor always easy to apply, and the same asso- 
ciation may take place differently in different twrsons. Each 
average for each Kuhject is founded upon alx>ut a hundred and 
fifty obaervatinns. The most important conclusionrt are the 
following: in the three cas^ of paralytic dementia ihe simple 
re-actiun time is lengthened, .325, .'iSH, and .864 of a second ; 
while in the average of five healthy individuals this average 
was .18R of a second; while in the other caaea, mainly condi- 



tions of remiasiun. nu esBential difference exists, tbe aveniga 
time being .301 of a stfcood. Tliciliffenmce in tbe time of re-actien 
to a weak and to a strong stimiihis is about the oame in 
and iiuaoe, except in tbe two roost pronounced cases of paralyl 
dementia, wbere the additional lime needed to re-act to a slif 
stimulus is one-tenth of n second or more. The choice time 
(and a similar relation holds of tlie other timaa) often three or 
four times as louf; in the paralytic dementia as in sanity, hot 
appr'iachea. though it is far from reaching, tbe oomial in tbe 
states of remission : dementia, .816 of a second; remisBioo, .620 
of u second : normal, .864 of a second. The rv-uction to wonla 
is markedly longer than the normal only in the sevorest case 
of dementia, .8(i1 of a second: normal, .285 of a seconH. The 
association time Is most lengtliened in a state of remission 
approaching melancholy, 1.977 seconds; in the state of remis- 
tiiou, as in paralytic dementia, it approaches the normal. .1 
of a second (normal, .IV80 of a second). In mania this timef 
shortened, .368 of a second. In those cases in which 
patient was observed in two different stages of the dineaae, Ihe 
same result ts confirmed: the association time diminiahee, aad 
tbv choice time iucreuMm. as the maniacal agitatiiin becoincs 
more pronounced. The obser%'alions respecting the nature of 
Ihe assiK^iiition are too Hmit^^d to be separately discussed. 
These results suggest to the authoress the view, that, grant- 
ing a reduction in association time Ui be dependeot upon 
the faculty of uncoo&ciously reproducing the auHixriations 
fixed in the memory, the automatic function of ibe mU 
is incr«ifled in the initial stages of mental impniraient, 
that, parallel with this increase of mental automatism, 
activity of tbe will ducreaseo, its ptuccMfs beiutr slower. 
As the iotcUectual powers fade, the autnmatic functiona also 
become slow, and finally even the perception of the siioplesi 
impressions is slackened. In the period of remission, even at 
its best, the mental iKiwe-rs do not fully recover: the automa- 
tism of the brain becomes normal, but the reoovt*ry 
will is incomplete. 

A Ctriocb -Mbntal Trait.— a correspoudent of the 
Anthropnlugiral Society tells of his meeting a farmer by tbe 
name of LAwendorf. who liad n peculiar habit nf n-rttiug 
"Austng" for "jVugust," his (.Christian name. Some yenie 
later he was inspecting a school, and heard a little girl read 
"leneb" for "leben," "naled" for *'nadel." uimI the liJce. 
U|Kin inquiring, he found that her name was LRwendorf. and 
that she was a daughter of his former friend the famter. now 
dead. This defect was noticeable in the speech and vniting 
of both fatlier and daughter. It appeureil in the father as tbe 
result of a fall that (xx-urrod sonae time before tbe birth uf hla 
daughter. 

NOTES AND NEWS. 

Wk regret to announce the death of Oustave-Adoli^ Him, 
tbe eminent physicist. He died at Colmar on Jan. 14, in his 
seventy-fifth year. 

— A new kind of butter is now being made in Germany from 
c<tf;oanut-iuilk. The Calcutta correspondent of the London Time* 
says that the eucoatiuts required for this industry are imported m 
large numbers from India, chiefly Bombay, and that the trade 
seems likely to attain still greater importance. 

— Special anention was called by the United States Hyc 
graphic Office to the unusually early southward muvement 
ice. Already (Feb. 1) thirty-six reports have been receivtrd 
ice sighted since Jan. H, and the )KMitions imd dates indicate 
tlie ice .senann is one of tlie earliest on n:<cord. — nearly a nioDth 
earlier tlian usual. This is undoutitedly due in large part tn th<^ 
prevalence of severe northerly galesi east of Labrador, coincident 
with tbe heavy westerly gales of December and January a1< 
tlie tronsatlonric route. Kaateisof vesst-U should keep well etc 
of the Grand Banks for a few months, till there ia leas 
from icebergs aad lield-ice. 

— Profc«Jor S. P. Langlcy, in n paper on the "Tprnjiemture i 
tlie Moon,"' in tlie December Journal of Set'tnce, states, tlmt, 
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the numerous cuncltisiatis lo be drawn from this rcsturch, the 
most important one is tlmt the iiifau temperature of the sun- 
lit hinar noil is ranch lower tliiin har> been HUppused, and is 
probably not Kreatiy above wro CentiRrade. In a postscript 
Profeaaor Langley says. "I would nsk to be allowed her*? to state 
that the very constdemble expense for tlie sjiecial moans ami re- 
duction of the preeci<lirK series of hinar researches waB borne by 
one of the mmt generous and dinintereAted frieads that science 
ha» luul ID this country. — the i!it«^ William Thaw- of Pitteburgh. 
By his own wish, no mention ot Jiia name was made in previous 
pufalimtions in amnecti'ou witli the resulta so greatly indebted 
to hiu aid. His n.'cenl doitli scorns to remove the restriction im- 
posed by Buc-h a rare diflinterestednem. 

— The proceedings of the International Marine Confeieuct^ 
came ti> an end Dec. 31. 1889, and a final act has been iasued 
ahowinK f(*r each division of the programme, and in the onler of 
the divifiinnR, the rpKoliitions adopted. Tlie delegations of the 
twenty-ei^ht nations represented will now make their reiMtrts to 
their home govemmeutu, but none of the ruk« udopled will go 
into effect until approved and eiitorceti by appnapriftt*/ legislation. 
Relative to the great question of Cfmrse-aidiojJting Aomid-sipiiaU 
in foggy or thick weather, it was decided, after mature delibera- 
tion, that it 19 inexpedient to adopt any one of the variouii sys- 
tems proposed. The various other questions before the conference, 
such as lighta, sound-flignals, dislress-HignnlH, r^;iilatii>iui re- 
gardin;; the seawnrthine&s. draught, and designation of v o ee o la, 
the snTing of life and property from shipwreck, qualiticatiom for 
officers and .>«wuueu, Hteanier-laiit't. etc., were comtidered Ihor- 
oughly. itnd the conclusions arrived at munt conminnd general 
attention and ^e^llect. It is of interest to note here that the carry- 
ing of white range-Lights by steamers in favored, although not 
made obligatory ; and steamer- 1 anet^ for Irutisatlautic navigation 
are nut udojiled, ftitbuugli the various companies are urged to 
adopt ivgular routes for Vf?«iels of their own linen. Tlie increanetl 
attention given to such Bubjects as the removal of dangerous 
derelicts and the use of oil to prevent heavy sens from breaking 
on board is of especial interest to tlie Unit«l States Hydmgraphic 
Office, in view of the efforts made to circulate iufonaatioii on 
these aubjects by tlie "Pilot Chart." 

— The Interna tioual Hurticulluml Exhibition to he held in 
Berlin umler royal and imperial au.ipices. fmm April a."! U) itay 
5. will he characterized by two sfjecial features. — an exhibition 
of horticultural architecture, and one of horticultural models, 
apparatus, etc. It ia re»iuesled that all exhibits or amiouncenienta 
of jtuch should be promptly sent to the general secretary of the 
Society for the Promotion of Ilorticiilture, Professor Dr. L. Witt- 
maclc, Invalidenstnisse 42. Bi-rlin N.. fi-om whom all further in- 
formation may be obtaine<l. The exhibition will be held in the 
Royal Agricultiink) Exbibitiiin Building, on the Lehrt Ihiilway. 
The general oiganizer nf the acicntiflr department is Pmfeswir 
Dr. Prlngsheim, and the following gentlemen have undertaken 
the management of special branches : for the geography of plants, 
Profeesor Dr. Ascherson ; for i>h>-siology. Professor Dr. FViiuk ; 
for seeds, Hcrr P. Hennings; for morphology, anatomy, and the 
history of development, Profeswir Dr. Kny; for fungi. Pnifessor 
Dr. Magnus: for soils. Professor Ur. Urth; forhJstory, literature, 
and miscellaneous. Dr. Scbunmnn; for officinal and technical 
objects. Dr. Tschirch. The minister for agriculture. Dr. Frei- 
hcrr V. Lucius-Ballmusen, will W tlie honorary president of the 
exhibition, Tlie city of Berlin hfl>4 granted the sum nf l.'i.OOO 
marks towards its expenses, and a guarant}* fund of HO, 000 marks 
has been raised. 

— The marine meteorolt^ical ser\ ice in the Spanish West Indies 
was organized nl»out a year ago. and was in active operation dur- 
ing the last hurricane season, as already stated on the "Pilot 
Chart." Its importance to the AVesk Indies, Mexico, and the 
Unito<I States, on well as to the couuitercc of every nation tiavj- 
gatinfj; the Bay of North America, is wi great tliat it is gratifying 
to learn that its establisliment has been definitely approved by a 
recent royal order issuetl tJirough tlie minister of marine. Madrid. 
It is in charge of a coimnander in the navy, assisted by two lieu- 
tenants, with hendquarlere in Havana, at tlie Comandoncia Oen< 



eral del Apostadero, and a number of secondary reporting stations 
at points along the coasts of tVba and Porto Rico. Capt. Luis 
Oarcia y Carhonell. who has organized the service, Ims been dai- 
igiiateil as its director. Tlie United States Uydrographic OfiQce* 
has already, upon several occasions, ncknowledgeti valuable 
assistance from t^pt C^rhonelt, and it regards the establishment' 
of this weather service upon a permanent and effective basis as 
of the greatest importance to the interests of commerce. 

— Tlie m^jnth of January* was remarkable for tlie tempestuous 
weatlier that prevailed almost uninterruptedly over the trana- 
utiantic steamship routes. Stoniis succeeded each otiier in rapid 
succession, the majority of them having developed inland, and 
moved east-norlh-ea.4t, on veiry similar paths, from Kova Scotia 
and across southern Newfoundland. Tlie mcmt notable storm of 
the month was probably the one that i)evelot>e>l in the St. Law- 
rence valley, and moved out to sea acroeu the Straits of Belle 
Isle early on the 3d, wlien it was central about latitude 52* 
north, longitude 48** west. It then moved nearly due east, rap- 
idly increasing in intensity, until reaching the '20th meridian^ 
when it cur%'ed to the nurtli -eastward, and was central on Uie 5lh 
abi>ut latitutle 55" north, longitude IT*' west, and disappeared 
north of Scotland. Tlie barometric (kreseure in this sttu-m was. 
remarkably low, tlie lowest corrected reading reported being^ 
2T.l>:i, at 4 r.M., Jan. 4, about latitude 5U<^ north, longitude 83^ 
west. This was reported to the United States Hydrographic 
Office by Capt. JohiLmm, of tlie British steamship "Oonnemara," 
who furtlier states tlmt the storm was accompanied by winds of 
hurricane force, with terriHc tiqualht. occasional hail, and moun- 
Iniauus seas. 

— The January number of the Ketr BuUttin contained an ablp 
and most interesting report, by Dr. Francis Oliver, on the so- 
cal]e<1 weather-plant. This plant is Attru* preratoritm. Linn., a 
well-known tropical weed. Ur. Joseph F. Nowack claims to 
liave discovered that its leaves 'lave "the peculiar property of 
indicating by their position various changes in nature about 
forty-yigbt hovin before the said clianges occur." Numerous 
observations with hundreds of such plants have convinced him 
that "any gi%vn ixwition of the leaves correepands always to a 
certain condition of the weather forty-eight hounn afterwards." 
Some time ago he devised an apparatus for the purpose of putting 
his nui»poeed discovery to practical use. It oonststs of a '"trans- 
parent vessel containing the w(>at]ier-p)anl. cloee^l on all sides, 
pi*otected nguinsl injurious external influences, and Hdajitetl tu 
he internally ventilate*! and maintained at a temperature of at 
least 18° Reaumur, these being the eondilions under which, in 
tem|>erate cliwate«. Nowack's weather-plant answers the pui 
of a weather-indicator." Last year Mr. Nowack was anxious^' 
tluit his appamtus should bo scientifically tested at Kew, but it 
would not hove been e«sy for any member of the staff of the 
Royal (i.irdens to find time for tlie neceesary observations. The* 
task was undertaken by Dr. Francis Oliver, who now preaenta* 
the results of his investigation. The following, as wo learn from 
yaturf. is a dumniary of the conclusions at which he has arrived:. 
"I contend tliat all ttie movements exhibited by the leaves of 
Ahnu prccaioriva depend on causes not so far to seek as tboao i 
suggested by Mr. Nowiick. The ordinary movements of the leaf-' 
lets, of rising and falling, are calletl forth in Uie main by 
clianges in the intensity of the light. In a humid atinwphenf 
Uiey are more sluggiali tlwui in a relatively dry one. In other 
words, when the conditions are favoruble for transpiration, tha 
morementB are most active. The position for snow and hail is 
connected intimately, in Uic caws tliat have cume under my 
observation, witJi a spotting or biting (by ineects) of the leaflets, 
and is not due to any otlier external factor. The pcsition for fog 
and mi«t, and for electricity in the air, is probably due to the 
disturt>ance caused by varying light, the rhythmical movements 
of the leaflets being temporarily overthrown. The position indi- 
cating thunder and lightning 1 take ti^i lie palltological from it» 
tendency to recur on the same leaves. Daily movements of the 
rachis con.'^litute a periodic function in tliis as in many other 
plantt) with pinnate leaves. The regulurily of these c»cillatton»' 
ia considembly influence*! by both light and tem|ieniture." 
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THE PALEONTOLOOICAL EVIDENCE FOR THE TRAN.S- 

MLSSION OF Af^QUIRED CHARACTEKS.' 

Much of tl»e ovidenct* WtiUKlit forward in France and Qertiuuij 
in support of the traoitniission iif acquired clmnictenj, which lias 
been so ably criticised tn WVinmnnn'.t reci^nt essays, is of a wtj 
different t>r<ler from that formiuR the uiatn poaitioa of the m- 
oallcd Xeo-Laraaickian:^ in Araerira. It is true that most Ainpri- 
can Jtoolojjpstu. eotuowhtit iiinm Seinper's lines, have sunportod 
the tljGorr of thf direct action of eni'ironmciit, always wmutntn^, 
however, the quc^ition of tnuiHinifwinn. Rut Copo. the able if 
•omewhat ejctrenie adrocate of thoftt views, with Hyatt. Ryder, 
Broolci, Dall, and others, holding that "the survival of the fit- 
tost" is now amply demoiiittnited. submit that, in our present 
need of an ox|>laiiatioii of the ortKiu of the fittest, thH principle 
of BDlection i^ inadequate, and hitve Itrmight forweni anrj dis- 
cuweU the evidetice for the iiihenuxl niodiflcations i>nMhicod hy 
ro-actions in the or:ganiHni itwelf : in other words, the Indireet no- 
tion nf enviromnout. The ^uppuued Hr^ninicjitH fnun patholoKV 
nnd muiilatioii-s have not lieen considerL'd at :ill : Ui««e would in- 
voItb the inimt^iati'- inheritince of ehnracter* impres3e<l upon 
the orgiuiL<nn and not HiinnRinp; from internal r»>-action.<». and 
thus differ, lioth iu the element of time :ind in their essential 
principle, from (he above. As Uie wlwTtion prii«-iple is allowed 

• Thl« arUrlr U an Intiutnal reply •" the puslUon Ul(«a by PfOfetaor Weln- 
nuuiB In hi* riBMyi) npon li(irt.-dlty. 1 have bortx>ired tnwly from tbe matertala 
of Cope, Ryder, aod otbera, wltboat tblnklDsUc««e«wry to give aolmairlMlif 
MWBt in oacb ease. {Oeprliited fr^iu Naiure.J * 



all that Danvin claimed for it in his Inter writingp, thlsa^iool 
stands for Lamarckism ft/tu — not venttti — DnrwiniBm. as Laa- 
kc^er lioB recently put it. Tliere is naturally a diversity 'jf 
opinion oa to liuw far each of tliese principles is operutire. 
that they conflict. 

The following views are adoptwl from Ihrwe held by Cope 
(jthers, so far as they conform to my own obeeirations and aj 
to the class of vaniitttmH which come within the rnn)^ of paJetn 
tolopicnl evidence. In Hw life of the individual, mlaptntirai 
incrvawd by lix^il and ^neral metatrophic chanfiCf^, of npcpssit 
correhit^Ml, which' take place most rapidly in the re>;ionK i»( k 
perfect iidaptatioa. since l»er^ the re-actions are jL^-eat^st. 
main trend of variation is de'ennincl liy ilie slow iransmisaic 
not of the full incrp-ase of adiptation. but of the diitpo^ititm 
adaptive atrojihy or hypt-rtrtiphy at trertiiu iwintj. The vari 
tioni thus tran^milted are accumulated hy tlie seleftion of 
individuahi iu which tiiey are most inarkPAi, and by tht* t'xti 
lion of iuudaptive vurietivs or species. Sck-ctiou is tliu» of 
enaeinMt of new and inialifiiyl cIiHracter^. Finully, there ta sufH- 
cimit jittleontolfjgifai :uid morphological cvid^'KCo that ncquire^^ 
cbaractora. in the above limileil iwn&d. iu¥ transmitted. ^H 

In tbe |>re»eQt state of discmaiiai. every thing turns ufson tlJ^H 
last prupoaitioQ. \Miilc we freely admit that trHruoiisiiiun ha« 
be*n gffl«a*Uy SMUfUed. ft inasg of direct evidence foi- 
ai<iumption has m^vertlieleas been accumulating^., cbii^ny in 
Held of iKiIeontology. This luu evidently not reached I'rofc 
Weismann, fur nu one txiuld show a fairer conlruvunial apti 
when he states repe-iledly, '-Not a single fact hitherto hi 
forward can Im- accepted as proof of the :u>mmption." It Is. 
i^mree, [ica^ible for a aumber of writers to fall toffethor intoj 
false line of rca-wming from certain ftict-i. It must, how-ever. 
Pointed out that wl- are now duciilin^ lielwifn two allematii 
only; vii; . pure selei'tion, nnd selo«:ti<m /r/fijt transmission. 

The diHtinctive feature of our rich |>aloontolof;icnl eTtdenoe 
that it covers the entire pediRree of vun'atiuiu: we an* pr 
not only at, but before birth, !K> to speak. Amun^ many 
aiupleft. 1 shall select here only a ••injcie ilIu>4tmtion Irmn 
mammalian aorics. — the erolutiou of Uk> molar teeth n^ioci 
with Llie peculiar evolution nf the feet in llic horses. Tlie ff 
stiirting with planliKi'ade Itear-Ukc funus. present u ctmtinnc 
scrio* of ri'-ndjnstments of the twenty-six original eleiiieiiti* 
rligitigradiFin) which furnish proof .Hufficient to tlie Lamarck ian,^ 
But, a» s« lection iatB would explain this comples devtlopim-iit atui 
reduction by {nnmixia and Ute selection of favorable fortuitoiia, 
correlations of ulumenls already pnweul, the kvth render us mi 
direct service in this discussion, since tliey fumisli not only 
most intricate correlations and re-adjustiiientM, but the cncnpU 
history of tlic addition of a number of entirely new clementa, — ' 
the rise of useful structures from tjieir minute eiiilHyonic. ap- 
parently useU-stJ. condition, the most \Tiluemble point in tJie jiunj 
selection tlieiwy. }IeT« .ore opporttmitieH we Iwve never enjoyod 
before in the study nf tli« variation problem. 

The first luidoubtcd ancwtor of the horse ia Hynxcotheriui 
Let us look back into the early history of its multicuspid tipj 
molars, every step of which is now known. Upon the pnibiibiUl 
ity that mamm.tliaii teeth wore developed from the reptilian 
type. Cope predicted in 1871 that the tint accesury cusps wauU 
be foundon tlie anterior and posterior slopes of n single roae; i.e. 
nt the points of iiitcrfervnce uf an iaopiatlious scries in cU 
t}ie jaws. Much luler I showed that precisely this condition 
filled in the tiiiitiue molars of the Upper Tria«»ic Dfomtithpriuvi,\ 
TI)eMt\ with the main cusp, form tlie threo elements of ilie tri< 
tubercular crt>wn. l*assing by several well-known stages, w»J 
reach oue in which the liei-l of the lower molars iutervecta, and,' 
by wearing, produces depressions iu tlu? transverse ridges of Ibe 
up|ier molaj-s. At theM^ piinUi are develi'i)>eil the intennodii 
tubercles which play so important a ntf<> in the history of 
ungulate molars. So, without a doubt, evury one of the At 
main cimiponeut cusps superadded to the original cones ta flnt 
prophesieil by a point of ertreme wear, replacvil by a mil 
tubercle, and grows into a ctup. Tlie most worn teeth. I.e., 
firi;t true molars, are those in which tliese procMses take pli 
DMSt rapidly. We (xnnpare humireds of specimens of 
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«pectefi. EiTAiT^'here we find the Mine Tarlatioiu at the same 
stages, differinir only in size, never in position. We ext^^ml the 
comporisou to a widely stiwrate phylum, aiiJ i'uvl the wime 
pattpm in H similar process of evolution. Exceptinjr in two or 
three siile-Iinw, the teeth of all the itammalia lia%'0 passed 
tlirou>;h closely pnmlli>l early »t&f^ of eTolution. enabling ns to 
forniuUite a law: The new miiin eleintmta of the ccowu make 
their appoaraiic-e at tlie finit pcintx of eoiituel nml chief t>aintif of 
weatr of the teeth in preceding |ioriods Whntever may be true 
of spontaneous variations in other fiartjt of the orKHui^ni, these 
new cuape arise in thw perfectly deilnite lines o( growth. Now, 
upon the hypothesis that the riio^lirictttions induceil in tlK- orpan- 
imn by use and di.iU8e Imve no directive infliienee upon varhi- 
tioiu, all thew instances of fte^nience must, be i-onsidtTwl coinci- 
dences. If tliere in no catwal relatiouahip. what other tneiining 
can this swjoence have? Kven if useful nnw adjiistniontii of 
elements idready exiiitiug luay arise inUependentry of use, why 
^ould the origin of new elements conform to this law? Grant- 
ing the possibility that the struKg'** forcxlfttence ia so intense 
that a minute new cuap will be sele<;ted if it Iia)>ifen.s to nri^ at 
the ri;;ht |H^int, where mx the nun-wlccted new eleuieuts, the 
«xporinientat failures of njiture? We do not fiutl thent. Paleon- 
tology tins, indeed, nothing to say upon individual selei^tion. 
but chaptprs uiwin unsiicces-iful sjiecies and genera, licre is a 
practical contlnnation of many of tlie most forcible theoretical 
objectiom which have been urgeil against the lelection theory. 

Now, after ob^^ervluj;; Ihvm: principlea oponling in the teeth. 
look at tlic question enlarged by the evolution of parallel species 
of the homte series in .America and Eurojte, and ailil t(i tlie de- 
TelD|micntof the teeth what is olwn-ed in progress in tlie feet, 
Here ia tlie i^robleni of correlation in a stronger form even Uian 
that presented by Spencer and R(^manes. To vary the mcxle of 
Atatenicnt, what mnut Ix* a»>utned in the ulrict application of the 
aelpotion theory':' («) Tliat varintioiia in tlic lower molars corre- 
lated with cnincidejit varialion.s iif revenWMl jwltems in the upjjer 
uiotarTi, tJie^iO with inetainori>hoAe6 in the premolars and pocket- 
ing of the incisor enuiuel ; (hi all new element.-* and fcnns. at 
Arst so minute a-s to be barely visible, immeiliately fteleeted and 
accumulated; (e) in the mime individual, favorable v-iriations 
in the pmportiona of the digits, involving ro-adjustmeuta in the 
entire limbs and skeleton, all coinciileiif with thoeic in the teeth ; 
(d) finally, all the abcvenew variations, Lxjrrelntiuns, and re-ad- 
Jostmentd not found in the hereiHtAry genn-plamn of oito period, 
but arising fortuilwusly by the union of different strains, ob- 
served to occur annul taiieously and to be selected at the same 
rate in the species i>f the Rtvky Miiuntjitn>». the Tlianiew valley, 
and Switzerland Tliese nwtuinptions. if any thing, are under- 
stated. Any one of them «penis to introduce The eli*ment of Uk; 
incoiidtant ; whereas in tlic marvellous pnralleliijni, even to 
minute teeth-markings and osteological characters, in all the 
widely distributed forms U-lwwn Hynwi'thi-rium and Eqmis. 0\e 
most striking feature is the constfint. Viewed an a wliole, this 
-evolution is one of uniform and uninterrupted progression, (nkiug 
place simultaneously in all tlie details of structure ovmr great 
areas. So nearly diMs race adaptation seem to conform to the 
lavrs of progressive nthiptulion in tlie individual, that, euduwing 
the teeth, with the power of immediate re-active growth like 
that of the skelet^ln, we can wmceive the transformation of a 
single individual from tlie eocene five-tned bimodont into tJie 
modem hui'se. 

Tlie ^ptx'ial application of the Lamarckiun theory to the evolu- 
tion of the tei*th is not wilhfmt itti difficulties, some of which 
have been pointed out to me by Mr. E. B. Poulion. To the ob- 
jection tliut the teeth are formed before piercing the gum, and 
the wear produces a lotv of titwue, it may be repHeil that it is 
not the growth, but the re-ftction which produces jl, which in 
supposed to be tranhmitle<l. Again, tltJH ia aaid to prove too 
much. Why is the growtJi of tliese cusps not continuous? Tliis 
may U- nn-t in several ways: flrrt. in the organism itself these 
re-actions are least in the best adaptcl structun-n. u projiosition 
which Ls more readily demonstrated in the feet than in the teeth 
(moreover, since the resulting growth never exceeils the us«« of 
the individual, there is a natural limit to itB tranamiBaion) ; 




second, the growth of the molant is limited by the nutTitive 
nupply (we ol»<>crvo one toiith or |mrt ci'"wing at the exiiense of 
anotlier) ; third, in sftme phyhi we do oljserve growth which ap- 
ppjira to lead to Ina^Liptation, and is followed by extinction. In 
one instance we obsen-e the recession of one cusp taking piace 
pari paitsu witli the development of tlie one oppiweil to it. 
Tlieae and many more general objections may be removed later; 
but they are of such force, that, erp-n gi-anting our own premises, 
we cannot now claim to rifer a perfectly ttatiafactory explanation 
of all the facts. 

The evidence in this field for, is still much Btronger than that 
aga-in'ft^ this theory. To sum up: tlie now variations in the 
skeleton and teeth of the fowil sprie,H are olwerveil to have a defi- 
nite direction: in seeking an explanation of this direction, we 
olserve that it universjilly wmforms to the re-actions produced 
in the individual by the Invra of growth; we infer that these re- 
actions Jiru trnuamitted If the individual is the mere |iendant 
of a chain (fJalton), or upsboot from tlie coniinuoos roiit of 
nncestral pla-tni fWeismaim) , we are left at present witli no ex- 
planation of this weli-olifierved deflnite direction. But how can 
this tranimi.'wi'in take place? If. from .tlte evident necessity of a 
working tliw>ry of horfdity, the onus probandi falls upon the 
Lauiarckiau.— if it l>e demonstrated tliat Ihts irananiission does 
not t.ake plac^', — then we are driven to the necessity of postulat- 
ing some as yet unknown factiir in evolution to explain these 
purposive or directive laws in variation, for, in this field at 
leuirt, the old view of Uie random jnlrotiuction ami selection of 
new characters must lie nbandmitHl, iwit only Upon thooretical 
groundi, but upon actual observation. 

Reading between the lines of Weismann'a deeply interesting 
essays, It is evident lliat he himself is coming to this conclusion. 

HaSRY PAJBPtKLD OSIW^IW. 



AMERICAN ARCHIVES IN SEVILLE.' 

If I could meet llie historical students of the Johns TTopkins 
University or the membei's of the Maryland Hisloii^.'al S-wit-ty, 
lam quite sure, that with the aid of a few photographs which I 
can And here, and with the aid of n few hooks t<i which, as a 
hurried traveller, I cannot here find aecess, their interest would 
be cpiirkly excited in an account of the celebrated collection of 
papers pertaining to early American history which I have just 
visited for the second time. 1 am not ho sure that by means 
of a letter 1 can convey the same imi)ression ; nevertlielna I 
will try. 

Tlie Alcazar, which i« to be compared with, if it does not 
eqiul, the Albambra as a Moorish i>Blace: the Oiralda, a 
magnificent bell-tower, noble in size, proix>rtiuns. and details, 
and famous an an oliser^utory in the days of Moorish fiupremacy ; 
and the Cathedral, which contains a few of the moat celebrated 
works of Mnrillo. —form a group of buildings which has given 
renown to Seville, and has drawn the admiring gaze of arcbi- 
tecta and poets and historianti from every part of the civilized 
world.' 

Under the shadow af these world-famous monuments are two 
edifices which, in comparison with the tbrt-e greater structures, 
hardly nrre«t the notice of the sight-seeker, tbough they are 
huildingH which would be noteworthy for their age and dignity 
in any Amnricau city. One of these contains the Columbian 
Library, founded by Fernando Colmnbus, son of the great dia- 
covorer; and the other contains original papers which pertain 
to the SpnniKb discoveries in the New World. It is of the 
second of these lemarkable and world-fuinuus collections that I 
now propoHe to write. 

Ca^a Louja is the name of tlie building in which arc kept 
"The .\tchivfH of iIk" Indias," the title by which .S|»ain has 
designated from the earliest dn.^H until now the pa|>erti per- 
taining to ht^r American discovfricx and posttcssions. Fur a 
long period the authorities of this country iefUBe«l to accept the 
name "America," and "only yiehled to the majority," as a 
Spauisli writer informs us, "when resistance was meleiw." 

* lj«u*r from Preddvot D. C. aUi»»a. Id the BttUli&ore San t>t Dm. 81, IflM, 
wrlttoD tt<m StfvUlfr, Spalu, under d«tc of D«(i. IS. 
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The [.nnja wa»> Ijuilt Deurty tbroo liundr«l yearn ago, am a Hort 
of tnercbanti)' exchange; and Uiere im a trace of iu original 
purpaee in the apartraente now occupied bj the t^liamber of 
Commerce. It in a massive, Bimple, quadrangular buildiDK. 
the sides of which may he two huodred feet long, and it 
iMiclosea a beautiful court, in n-hiuh stands a Rtatne of Chrin- 
topbor ('ohimbiiH. Tlie Htone of whirli it irt partly built in tit a 
dull-brown hue, but In other retipectK I was reminded of the 
Pt:>H)M)fIy Institute in Baltimore. Tbere ar«> two lofty »toriee, 
the upper ou*- hoing devotod to the archives. AKcending a 
stately marble stafrcafle, and passing the outer offices of the 
Twisters or nerretarieo, we entered n long Kallcry- which 
exteoda completely around three sides of the buildiQg,aQd must, 
therefore, be almost six hundred feet in l^igtb. It is not 
inlerrupte*! by parliticniti, is lofty, light, free from dust, and 
In excellent order. 

Arouml the walls nre oaaee open to the eye, in which are 
thousands upon thousands of packages containing original 
letters aD<I reporta from every part of the globe. Eoob pnckuKO 
18 carefully tied up, and it bcfira a conspicuoiii* lal»el. staling 
the district In which the pnjient lielong and thc< ilat'^ to which 
they relat4>. Tlioy are »ieparated in fourteen principal depnrt- 
laenta, corresponding with the fourteen audimrian into which 
the exterior povHesKioos of Spain Imvt- been divided. Xot yet 
placed upon the shelves, but stacked in the ceutre of (he 
gallery, were a multitude of packages lately received from 
Havana. 

To the casual visitor all this is impressive because of its 
voluminous extent. If be ban any uuticjuarian tuste. bis ap|M>- 
tite is whetted lt> know wliat these packages contain, and 
whether there are any iwpersof hifitoricfll interest that Iiave stilt 
ef<eape4l the keen eye of historical scholars. But the curiosity 
of the pnmfDg visitor is gratiiitNl, an it is in the British 
Museum, and its it i» in the Letiox Library of New York, by the 
display uoder glass of some of the most interesting nutogm]>bs 
land documents lielonging to the cnlleetinn. Here are |in[K>rs 
bearing the signatures of Ferdinand and l»«abella, FbtlipleBel. 
Joanna or Crazy Jane, Charles V.. and PhilEp 11.; but to mo 
the papew sent to these sovereigns from the New World by 
the great navigators and conqueror? were of far mure interest 
than n>yal aulc^raphf. Hanging ii}X)n the walls were (Kirtraita 
of many famous discoverers, dniibtli'ss niithenttc ItkeneweH. 
tboagh imt original pictnre«. We seemed lo l>e brought into 
the presence of these great men as we looked upon their face«« 
and saw the lines which their pens had traced. 

The newspapers of this week are filled with the splendid 
achievements of Stanley. wbo)i.e urrivnl at y^nxibar is just 
reported, and with expressions of pity for Etnin Bey, who lias 
metwith such an accident after escaping the dangeranf theMahdi, 
tmpriBonment. sickness, battle, and fatigue. These stories 
of the exploration of Africa are a fresh curamentary on the 
privations and perils eocouDtered when America was "the dark 
continent." In parallel coliimnt^ we are reading of the exile 
of Dom Pedro U. and of the E<ul»titution of a republican for a 
monarchical government in the great territory of Brazfl. last 
of all the countries iu Sjjonish America to reuoucce the autlKirity 
of king. Rnw obvioiiB it is that the "archives" of to-dny 
are books and newspapers. Tlie telegraph In a moment reports 
from the lands beyond the seas events which three or four hun- 
dred years ago would not have been made known for months 
and years. 

Here, for example, is one of the Rrst letters which attracted 
our attention, from Fernando Cortex to Cliorles V., dated May 
IS, l^ii, and complaining ihat he has had no answer to the 
detipatches he tiad sent during the three yean he has been in 
New ^Miin, He announces that he has discovered the South 
Sea, the coast of which is inhabited, and that he has begun to 
build shipH. He begs the King to listen to the mesMngers whom 
he sends, usiiunng him that this buj<iues» it far more important 
than all tlial pertains to the rest of the Indies. Contrast this 
delay in the exi'bangr of correspondence with the telegrams 
which have been passed within the last week between Stanley 
and the King uf the Belgians and the Emperor of Germany. 



Another letter wliicli interested nie {particularly was that of 
Juan Ponce de Leori. dated Feb. 10, 1521. announcing the 
discovery of la ixia florida, and ex]H««sfiig bis intention to go 
again and find nut whether this is iCttlJy an IbUuhI or a put oC 
the mainland of Velasquez. 

Here was a letter from Francisco Pizarro. dated at Ciizco i 
1535, in the handwriting of a secretary, who attacbe*i th< 
signature of the conqueror. Pizarro makes his mark on 
right and left of the signature, as 8paniards now are wonted 
enbscrilte a floiirish ur dash of the pen to their signatutee. 

I paused with npeoial attention bcfoio the portrait of Fri 
Bartol. de las Caxos, in his clerical garb, and read his letter to 
Lltarles V., explaining to the Emperor, that, in adflition to 
saving many souls, he might obtain the beet income in the 
world from the rich lands beyond the seas if be would only adopt 
the measures which I.as Ca.tas proposed. 

Here, too, we naw an autograph of Amerigo Vespurcl, 
another of Uenml Diax, one of Magellan, one of Balboa, on« of 
Velasquez. There n'as also displayed in one of the case» the- 
treaty (June 5, 14V4) between Ferdiiuuid and Isabella and the 
King of Portugal with regard ti*! their respective poaaeesions in 
the seas. We were also shown the bull of Hay 3. 1403, 
delivered by Pajje Alexander VI. 

Tlie autograph of Christopher Columbus is not here to be seen 
In the Cohimbian Library, near by, are some of his bocka 
with annotations in his own handwriting, — books that ba 
often been mentioned by the travellers who have seen them. 
Before leaving BaUimore. I read with great interest the accouot 
of this library given by Mr. S. Teackle Wallis in bis recollec- 
tions uf Spain, and I will not attempt to reilescritie that which 
he deiicribed ^o well. Indeed, his books ought to be reprinted, 
and made accessible to a new generation of readers, for they 
are just as goi'xJ now as when they were written. Can copies 
Ite foinid in tlii' New Mercantile Library or in the Hopkins 
Historical Rooms? If not, let some one give his copies, to b» 
made ac^-etoilile to the public, 

Tlie consul of the United states, Mr. Caldwell, introduced oa 
to the chief of the archives, Ilmo, Sr. D. Carlos Jimenex- 
Placer; and this distinguished ge-ntleman accompanied as 
through the liallH »od answered all our inquiries in the most 
obliging way; and, although our knowletljce of Spanish was not 
much lietter than his knowledge of English, we were abl 
through an intelligent interpreter to obtain a great deal o5i 
inform-ttion. 

It ap|)ears that the collection of these historical papers at 
Seville is due to one of the most enlightened of the moden* 
kings ot Spain. Charles HI., who in 1781 Issued a decree e« 
lishing in the Osa I.onja fl real atrhivo de Indian. Most 
tlie Spanish archives ure still at Samancas, north of Madrid, 
including, doubtless, many of those which have been so service- 
able to Mr. &. R. Ganliner in the preparation of his adnitrabl»{ 
history of England in the reigns of James I. and C^harles I., 
to Froudi^ and other recent historians. 

I asked the head of the archives, Big. V. Jimenez-Placer, 
whether a youug man from the Johns Hopkins University, 
properly accredited and having a definite historical pur^xme, 
might be allowed to prosecute his inquiries in the Indian 
aichive^. He replied that such authority could only be given in 
Madrid, and tliat application should be made to the ministry 
of foreign affairs, properly, of course, thnmgh the American 
minister, lu the two visits which I made to the archives I saw 
no signs of an investigator. I also asked for an authentic 
account of the archives, printed in Spanish or any other lan- 
guage; but I cnuld learn of nothing more satisfactory than that 
which is given in Uie local histories and guides to Seville. 

In one of the book-stores I found a copy of the "Cartaa 
de Indian," published at Madrid in 1877 hy the minister 
Foraenio. — a magnlficenr quarto volnme, containing facsituil 
of two letters of Columbus, and of many other imporan 
pupiTs, illustrated with notes and essays. I looked upon tl: 
book with the envious eye of a librarian and the economical ay 
of a college president; hut whether I ^ball buy i| for 
oniversity or not, to morrow will decide. 
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BOOK-REVIEWS. 

i> la Su{rge»iion et tht fiomnamiruliirmc tlans Intra Rapports (/mv 
la Jurisprudence et la M/decine l^gitle. Par JuLEti LiROnls. 
Paris. 9". 

Pbopessor Lieoois has in thia volimit^ presented a work 
dpstined ki tiiko nn autliiiritiitire place in the iii««lfni slmlv nt 
hyimntism, Tie approaches Iho subjoet fmni an aBpoct not yet 
WDCthiiy repreaented. Up in a pmfmftor in Uie law facnltj at 
Nancy, ami. together with Bemlieim, Beaiinix, and LiybauH, liSB 
contributed Uy the |M>sitiyn and the fame of the acliool of Nancy. 
In the prment vttlunip he hringtt together the rcaull of Borne five 
years' etiidy and observation. Though interested primarily in 
the legal aspect* or hypnotism, and entitling the rulutue accord- 
ing tu this interest, the author takes ii very wide view of the sub- 
ject; so that, in addition to it» Hpec^ial puryose, the volume forms 
a Hervfceable manual of tlio views of the Xancy school of hypno- 
tism. 

We have first an historical survey of the phenomena b^innlng 
with Me^iuer. in which special attention is paid to those who 
first presentcil the iniijiurtuace of Hug^^ustion aa an explanation of 
the tJ)t?ni>mcna, and thu3 in some sense were prcdeceatjors of the 
school of Nancy, Following upon this is a chapter describing 
the methodic of hypnotization and the various kinds and degre*^ 
of tJif elTectB produced. We come then to the real core of the 
fflibjeet, suggwition and its many variatlouti. The author 
forcibly defi'mls, and illuHtrales with an abundance of exaniplva 
And pi^cfsjustieatiifa. tlie point of view of the Jirhooi of Xanry, 
holding that suggestion, coni*ciou8 or unconscious, is the clew 
to tbe explanation of all the phenomena, and a-wigning to the 
physical nianipulatinna, etc.. the nUe ut re-eufiircemi;ut» of aug- 
gestion. The main Uxly nf tlie work in devoted to tlie descriji- 
tioD of all those phenomena of hypnotism likely to Iw tHmcemed 
in criminal abuser, for which this state (4 automatism and 
nnconscioustiess ofTent facilities; and. as almost the entire range 
of phenomena can be so abused, the result a a ratlier large 
work. 

The first class of crimes noticed are thuee against the person 
hypnotized. To make tins poesible, it is necessary Chat the sub- 
ject ttlmll be entirely imtensible, and jigain. that, upon awaken- 
ing, the subject retain no menior>' of what has been done. The 
former is conclusivfly shown by the many teste of pricking with 
pins; applying electrical shtjcks. irritating substances, etc.. em- 
ployed to show thegpnuinpne<tH of the pbe-nomena: and. in aildiCion, 
by the many cases in wliich tJiis insensibility is utiliTed for per- 
fonuiug surgical uijvralii,>ii.<*. A very complete account of tliese 
is given, sliownng how easily and huw variedly t]iisix>wfr uiuy be 
abnited, and no rlew remain of tJte perpptmtor of the crime Tlie 
forgetting of what has happened in hypnosis is tlie normal case tn 
all but the lightest stages, and. especially if re-enforced hy a di- 
rect sugfCMtion that uo trace Khali remain in the menior>-. bc- 
comcfl a ranst serious factor in the legal aspects of hypnotism. 
The normal life of Uie individual in broken into by tl)e*M> hypnotic 
states, until at length we liave almost a dual pei'sonality ; the 
normal uelf knowing nothing <if the hypnotic ego. and the latter 
forming suc-C(«»ive though not continuous experiences of its own. 

A second important claan of crimet4 is inherent in the suscepti- 
bility of the subject. The autoiuatlBm of tlie hypnotic state^ 
placing the subject so largely at the mercy of the operator, opens 
out poHsibilitiea of abuse limited only by the variety of sngges- 
tions. The subject's signature may be obtained to documents of 
great money value; he may be induced to declare h)m:^lf Hie 
perpetrator of a crime really committ»xI by anotlier; Iw may I»e 
made to accuse an iuiicxront Uiird jiarty of a crime, and perliaps 
declare himself a witness of the fact; he miiy be made to conmiit 
a tJieft, a forgery, while hypnotixe<l ; and ho on. Tliese compli- 
oatioM are mAde the more probable and the more perplexing by 
tiie existence of post-hypnotic and of relro-activc hallucinations. 
It luu) bcjn showu that utuiast any suggestion acted out by the 
subject while hypnotize<l may also be performed while in his 
normal waking comlition, in obedience to a suggestion given a 
ahorter or longer time previously in the hypnosis. Here, tlien, 
would be a penion committing a crime with a full consciousness 



of his surroundings, |wrhapB accepting tlie responsibility of hiR. 
actions, and yet really the tool of ani^Jter, irrtaislibly guided by 
a hidden hand. To show that these cases are more than Hcti- 
tioua. Professor Liegois devised sei-eral experiments in which 
subjects woif made to shoot a designated individual with a paper 
pistol, offer him n drink of water which was believed by the sub- 
ject to be poison, and the like. The retrvi-uclivi- jiuHucimilioua 
lake place when the subject accepts the suggestion tliat a eertain 
event has formed a part of his experience; tlnat he has done or 
seen a certain thing, while in fact, though the event may be a 
real one^ he ha.i had no part in it. Tlie easily imprvsaed subject 
absoibs the pseudo-pvent into his mental possessions, may perhaps, 
add curroboruting details of his own. fixing the time, place, and 
circumstances. Every imaginable variety of falsification of testi- 
mony is tliUH made possible. Tliis susceptibility lias been iil)«erveil, 
too, in the ordinarj- waking state wilJiuut any hypnutiwitiim 
whatever, though usually only with pcrnwimi subject to hypnoti- 
zation. The state would then be similar to that slightly morbid 
condition in which fact and fiction are intermingled and an 
imaginative person believes his o^vn fabrications, except thai the- 
latter .ire im]>refispd upon him fmm without.. Chililreu are par- 
ticularly liable to this weaknew. The case of tJie Iny Moritz, In 
the famous Tisza-Eslai- affair, accusing his own fatlier of a 
heinous crime, is doubtlesB to be accounted for in Ihiii way; and 
ProfesBor Liegois cEtett sevc-ral cases in wliich. in less enlightened 
agw, persons have been torturtni and executed on tlie strengtli of 
evidence vei-y probably the result of suggestion upon a suscepti- 
ble temperament. 

Hfiving thus outlined the Held of criminal suggestion, tlie 
autlhir reviewB a few cases of actual legal proccediriKS in which 
he feels oonfldont tliat hypnotism lias p1aye<l a jwrt. In i^oiiie 
trials aa abnormal condition was mspected. in otliers not, Tliey 
are mostly, however, of no recent dale, and will not command 
the interest attendant upon eaaeis uow oecurring, in which tlie 
possibiHties of hy]moti»m are fully understood. It is to the dis- 
cussion of the methods of placing the reAjionsibility in cases that 
may arise, that Pnifpssor Liegois devotes the final chapters of hia 
Toluroe. In the cases where the subject is the victim of e, 
crime, it will usually be known wlietlier he or she has been, 
accustomed to be hypnotized, ajid by whom ; in other words, the 
cflflc would present the same difficultie(» as the detection of guilt 
in an afnanlt in which the victim i.-* rendered helpless by physical 
means. In cases in which Uie h>-pnotizeiI subjet^t commtt» % 
crime, tlie hypnotizer alone is responsible; and the proof of act- 
ing while in an im>»punsible condition will clear the alleged 
criminal, as in a plea of insanity. If the crime is coramittod 
po8t-hypnotically, the proof would be more difficult, though in 
both cases it would have to be shown that the defendant can be 
hypnotized to a degree of forgetting all that happens in the hyp- 
notic slate. Tlie rigiil of a c-ourt to hypnotize a pereori in order 
to ascertain what has occum-d in a former hypnosis (but which 
remains totally forgotten in the normal ntnte) tlie autlior seenis to 
regard as a dangerous i>recedfnt. The main point, luiwever. ia 
to discover the author of a sugget^tion. when the latter has taken 
the precaution to suggest to bis subject complete amnesia of him- 
self, ami a full acct-pt,am* of the deed as his or her own. This, 
difficulty Pnifetwor Liegois thinks he has solved by a series of in- 
genious tests. It is quite true, Uiat, under the coiulitions de- 
scribed, the subject will he unable to name the author of a sug-. 
gcstion; but if, for example, she be told lliat as iioon aa the 
author of the stiggcstion enters the n^ioni she will go to sleep or 
do any dmignated act, she will do as (]esin.<<.l, and tlm^^ reveal Ihe- 
renl criminal. No matter how carefully the hypnotizer may Imrc 
trained his subject, the possibilities of indirectly inducing the 
subject to reve«l the Iiypnotiwr are so many and various that 
some mean.H of detection niiist be available. The subject, then, 
while irrefii>onsive to a direct quostion or appeal, will re»ti>ind 
tti a suggestion indirectly giving the desired information, pro- 
vided this tloes not conflict with a conti-ary suggestion previously 
impoiMKl; and the safcfcuard of society lies in tlie endless pOMi- 
hilities of these indirect suggestions. 

Such, then, are Uie main points in the legal aspects of hypno-> 
tism, it will readily be understood tliat much of their interesl 
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attaclics to the details wliicli the original lOonu can aiipplj. To 
jnii<i(* llip rpnder most dirpctly to the |Foii\t» of gn';\t<>at interest, 
the author printi an oxhnii-itivc fmrnmnry nt thp opening of each 
chapter. Id all resiierts the wurk tthows luost caiviul propomtioD. 
and di'servt.'s tin* plact- it will doiibtleR'^ find uptni the slielv<x of 
all roUowing the iniercslijig dcrotopmcnts itf tlie science of hyp- 
notiun. 



AMONG THE PUBUSIJERS. 



KCHBERS 30 bikI 21 uf t)ip Moilern Science Etmajfitlt (Bustou, 
J. H. West) contain rtwpect.ivcly "Primilive Majn," hy Z. Sid- 
ney Kampnon. and "The (irowih of tlip MnrriaRe Itelntion," by 
C. Stanilimd Wake. 

— Tlio Wortliington Com]iniiy liavc recently pnhlished Swin- 
burne's "Study ot Ben Jooson." 

— Rand.McNnlly. & Co. announce for next weelt an unabridged 
edition of the journal of Marie Iln.'ihkirtriPtT. 

-~ TIic Welch. FrackpT Cfimpany hare nearly ready '•In West- 
ern Levant," also a new edition of "On tlie Wing Through 
Euii'pf." twu vuluinis ul (ravel sUetches by Knuicis C. Scssiumt. 
president of the Ohio Archa.>ological and nistnrical Society. 

— Henry Holt & f3o. will publisli shortly the thinl and con- 
rlnding volume of Fyffe's "History of Slodem Kiirope." The 
new Vdhinie treats, of the year* IS48-78. and uover^* th* (K^riod of 
Eoropean iwlities which led up to the Pranc/>- Prussian war. 

— D. ty^>tlu\ip Company liave jujrt publiiihed "The Catholic 
Btan. " a htudy of the charar.ter that is develoiMs] by the many 
phases of our modern life, by Mra. I^wrence Tumbull; also 
"Stories of New I'rance, " episodra of Canadian history. wTitten 
by Miss A. il. Macluir and Tlionijw O. ManiuiJi. 

— G. P. Piitnani'3 Sons have i-eady in the <^uebtion^ of ilie Iiay 
Series "Railway S^ciTcy and Trusts." by .Tolm M. Bonhiun; 
and a new edition in paper covers ot Kdward Bellamy's "Hix to 
One,'' Urst publidhei) in \97H, 

— The Tesnit of I^tuqr'js national tlon-er campaign is 70 per 
cent of all voles for golden-rod : 16 ]M-r cent of all votes for May- 
flower: 14 per cent scattering for ihii-sy. mountain laurel, ihinde- 
lion. sunflower, and others, 

— Mr. Walter J. Cluttcrbuck, one of the nutJiors of "Tlu-eo 
in Nonvny,'* Ims n'ritten an account of a voyage in the waters 
l)ptwecn Iceland. (Iroenlond, and Hpilzbergen, a region hitherto 
neglerlnl. "The Skipper in Arctic Seas" will be iniblished 
here at onco by Longmans. Gixi-u. & Co. 

— D. Anpleton & Cii. pjblish this week a little book by Dr. F. 
H. Kankin. on * ' liygiene for Childhood, ' ' giving auggestionn for 
the cure of children after the periu<l of infancy to the completion of 
puberty: and a volume entitled " Evolution of Man and Chris- 
tianity." by tJie Rev. Howard McQneary. 

— The J. B. Lippincott (\>mpany have published "The Con- 
quest of .Mexico," in the new library edition of Prracott's works; 
a revisM'd eililion of Dr. Agnew's work on "Tlie lYiiK'iples and 
Practice of Surgery;" an elementary work on plane and spherical 
trigonometry, by Profeawir E. .S. Crawley of the Univpraity of 
Pennsylvania ; and a guide to Philadelphia and its surroundings. 

— Miicmillan & Co. liave nearly ready Sir Charles Dilke's 
•'Problenisuf Greater Britain." which English critics nuik in im- 
portance with Bryce's "Aiiiericaii OoniniunweaUli." It is one 
of the moat exlkftustive accounts yet attemptwl of the British Em- 
pire, and nTitten by a statesman of tlie tirst rank. It gives but 
posniug attention to tlie United Statea, and chiefly for purposes 
of comparison with Canada; but alx>ut one-Half of the fimt 
voUtme deals with Nortli America, and the whole subject has 
interest for every American, 

— It is announceil by Messrs. Charles Scribner's S^ma that tliey 
have ac-iuired from Mr. Henry M. Stuuley all the American 
lights for his |)ersonal narrative of the expedition for the relief 
of Emin Pacha. Prior in the aiqieaj'anee of die complete wurk, 
Scribiter'g Magasine will publish an article upon his last journey 
by Mr Stanley. Keaders may have noticed that .Mr. Herbert 



Ward, wlio was one ot Stanley's oflkcre. makes no mention of the 
expedition in the article recounting his experiences upon the 
Kongo, which appears in ScnltHerii for February, tlio fact lieiug 
that Mr. Stanley hji-i resei-ved the sole right tn describe this moat 
remarkable uf all his African undertakings. 

— Oinn & Co. announce to be published in April "TheBwt 
EIiTabethan Plays." edited' wjtli an introduction by 'WiUiam R 
Thayer, Tlie fielection comprises "Tlie Jew of Malta."' by M.ir- 
lowe: "The Alchemiat," by Bfn.Ionson; "Philaster," by Beau- 
mont and Fletclieir; "The Two Noble Kinamon." by Fletcher 
and Sliaksiware; ami "The Duchess of Malfy." by Weteter. U 
thus furnishes not only ibe beet HjiccimeH of tlie ilmniatic ■work* 
of each of the live Elir^abetlian poet-* who rank next to .Shok- 
speare. but also a. general view uf the development of the Engll^ 
dnima from its rise in Marlowe to its last strong RXpreaaiou in 
Wulwter. Tliia volume appeals to the general reader who wbibM 
to get, in small oompuss, the bust products uf tJic ELlzaltetban 
drama (exclusive of Sliakspeare) , and abo to the studenta in 
academies or colle^^es wlio are studying thia most Important 
period of English literature. It is a work equally well adapted 
to the library and to the claantxim. 

~ Funk & Wagnalls of New York announce the followiug 
hoo^ now in pre)nration and aoon to be ready: "Wendell 
Phillipa. the Agitator." by Oarlos Uiartyn, to which wt< havD 
referred alrendy: "Tlie Economica of Prohibition." by Rev. J. 
C. Femald, which is an attempt to apply tlie principles uf ]Riliti- 
tal economy to the subject of the litiuor traibc, sliowing the ad- 
vantage tliat national prohibition would secure; and '^A Cyclo- 
pedia of Temperance and I^nhibition." which is ti> be a large 
work, treating every relevant topic, from tlie moat elementaiT tn 
the inoirt a^lvimc*^! pluuic of the li<iu'>r queHltnn. It will give 
many brief sketches of eminent temperance workers; tlie latest 
action of tlie varioiiK religious ileiiominidions; tlie U(|tiur status 
of all countries of the world : the ditTcrcnt temperance urgamza' 
tiunti; the political parties: facts and figures relating to all 
kinds of inloxicanK all braiu^hes uf tJie liquor trallic. and all 
kinds of attempted remedies. 

— The Api>alarhian Mountain Cliili of Bottton has liappily 
utilized an opixirtunity afTonled it by the completion of the 
topograyhcial survey of Massachusetts by the Unitetl States 
Oetdugical Surv-ey in compiling a contoured map of the refpoa 
about Boston from parts or the whole of half a dozen !tlieet« of 
the survey. Tite map iR in the sbajip of a rectangle, about 
thirty by twenty miles, with Boston at the tight centre, 
extending west beyond Concord, and iucluding the Blue Hills 
on the south, and Marblobcad on the north, — a land area of 
about five hundred square miles. The jireiience of the harhor, 
with itK %-:Lried iHlands and broken outline, renders the effect of 
the map a specially pleasing one. For the study of the topog- 
raphy and gwlogy of the district, as well as for walks, rides. 
and drives, aud for all the s]iecial purjiows of the club, the 
map is inraluable. Tlie scale is n mile to an inch, and the 
details of reproduction precinply tho*e of the survey. The Idea 
may well be copied by our other large cities: and the club is 
certainly to l>e cungnttul&ted upon its promptitude, oince Rome 
uf the sheets included in the map have not yet been issued by 
the survey. 

— A pruisewortby movement is about to be !H.'t on foot by The 
Jjadift' Home Journal Of Philadelphin. It propovs to give to 
any young girl of i^ixteen years or over, who will send In it 
between now and Jan. I, ISO], the largest number of yearly 
subm^ribeni to the journal, a complete e^lucation at Vaaiiar 
College, or any other American college i*be may select. The 
education offered includes every branch of uludy, with every 
expense paid, the journal agre«?ing to educate the girl irrespec- 
tive of the time required or the expense involved. To this is 
also pinned a wcond olTer. which guarantee;* to any girl oC 
sixteen or over who will secure a thousand yearly tiubacribers 
before Jan. 1, a full term of one vear at VasiMir or any other 
preferred college, fvith all expenses paid, thus making It poa> 
sible for any numt>er of young girls to receive free educatlonA 
at the Ix-wt colleges. 
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— The old*raabtoDed Hvme Joiiptal has abuucluned Oio un- 
wieldy "blaiiket aheyt," and apiKvirtHi Inst wwk in thL> itioro 
cuiiVL'uit'iit Bia; uf lUe luoJirru einht-iHiKe pnper ; hut thcro is po 
change in the tone and general rtyle of the paper, wliich was 
fwtahlwhed by (Jeorp; P. MoiTis and N. 1*. Willis iiearly filty 
years ago. 

— A 8ym|H)siuni on "CouatructiTe FrocUiouffht" wns bfguii in 
the New York lYttth Sevkir ot Feb. 8. and will Im; witiliuued 
thnju^b thv two HuccixHliug uuitibt-rs. Aiuouk the conhibutors 
uro R. ii. Ingerst)!!, T. B. WaJteinan, H. B. Wttstbrwjk (|ireii- 
denc of die AniiTican Secnlar Union), Pariter Pilbibury, mid 
many othere. 

— The next volume of the seriea of "HiBtoric Towns," edited 
by Mr. K. H. t'rcenian and Mr. Hunt, will be "Winchester," by 
Mr. G. W. Kitchin, the Dean of Winchester, who doclartw that 
the place twuu* with picturesiiue tratUtion and anec*b>U*. and 
thinks it the nicert histori*; iif F.ni^Iisli ritim. The t»oj)!v will lie 
publiKltod immediately by the LouRmaiis. 

— Afuang the pi-ineij>al articles In BelforcTit Moffaziiw for 
February- are one by Adele M. (JarriKues on the University of 
Michigan, one by \V, A. Phillips uu "The New En^Iiith Inva- 
aiou,*' and one by Jolin McCiuveni an the new audiloriuni iu 
Chicago. "Tlie State and the Citizen" and "TheCaseof Brazil" 
are treated editorially. 



— The reinarkuble weeping spruce, ft'cea BreuxrittHa, which 
was discovered in the SitiUiyau Monulains in 1884. is; llgiinHl in 
0<trdm and Forest for l\w past- week, and Professor (toodale- 
givea an intereatiiv; study of heather in N'orth Aiuerici. Unrdeq 
art in public- jKirks is treated editorially, and Uiei-e 13 tlie usual 
variety uf nmtter preinired by experts in different branehea of 
horticulture. 

— On Jan. 1, 1890, \vaa i^Hued the first number of a monthly 
icagazine of popular natural histtiry for Scotland U is in- 
tend4.>d to make it a chrutiielc of the work done by the dilTereut 
nutuml history aocietios in SwitlninI; and reiMirlti of llit-ir meet- 
ings, excui-sions. etc., lis well a* tlic more iinpcirlanl papers* rend 
before them, will receivespecial iittention. All communii^ations 
regarding it should be addressed tu the editun, care of tbe pub- 
lisher. Mr. W. B. BobinsoQ, 1(14 Sauchieball Street and 105 New 
Cily Hoad, Ulasj;aw. Sculhuid. 

— M:u'lon garland ha:i taken up the work of retttoring tha 
ruineil niuuumeut marking the burial-place of Mary, the uiother 
of Washinglnii. Tlie puliliHliers of llie Hbme-Maki^. of which 
Marion flarland isthe editor, offer, as Uieir contribution to the good 
cause, seventy-five centa out of every annual subscription of two 
dollars to the maga7.ine st^t in daring the next six months, 
E%'ery such subscription must be aocompanied by tbe words, 
•■for Mary Wa.*ihington moiuinu-nt " 
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— D. Lothrop CoiHp»ny have jiirt retid}: • ' E^gg» : Fact* auti 
Faociea about Tlieiu, * ' a book brimful of iufoimation about eKRs, 
k though m.H a cojk-booti, cumpileO by MisH Auna Ban-owit 



LETTERS TO THE EDITOR. 

1" C'>rrtspnn^tnt» itre r^Htittii to bt ttthriffntpnttihtt. TUt writmr'tname 
I tti dllcuet fMHirtii a* proof of tffjd ftiitk. 
The rilil'ir uttilbtgUul to puCtiMh tmgi/ittrif tonioAant tttitK th* ckaroKt^ 
«/ thmj'iurniit. 

On rei/nr»l. iHvnff tnpit* nf ihf ntmber emihtiainf/ kl» enmmvjtientioa xeltl 
' ^e fHmiilieH fret to antf corrrtpomieHt. 

Supposed Aboriginal Fish-Wetrs in Naaman's Creek, oear 
C lay men t, Del. 

IncORBCCT and cxAK(?ci'a(^ accx>unta of Uie ab<jrit;iDal rcimainji 
discovennl in Xaumun's Creek, uear it» tiiouUi, liavlii); appeareil 
in vsriuuii scieuttfic aiid oilier Journals, by which Ihc public have 
hetsn led to believe thai rffnmios of a people akin to the lake-dwell- 
ers of F,un>po w*>n'' found in alluvial dciKisltAat tln> plat* referred 
to, let me here state that the pile-dwelling Uieory ia all boah, 
ant) any aooh statementn were made without my knuwled>re t>r 
oouiteiit. My friend, Profeswjr Hayut-i of Boston, when he wrote 
his article nn tl»e prehistoric archamlogy of North America for 
the "'Narrative and Critical Ilislory of North Aiuerica," unfor- 
tunately copied the atrocnou^ly garbled venfioo of my letter pul> 
lishud iu tlu:> American Antiquarian of Xovombcr, 1387. froui 
which the false ImpresKions referred to liave arisen, fii tlie letter 
which I «ent to tlie editor of the Antiqttfirian, \ never made use 
of tlie term •• river-dwelling piles," nnr did I suggest that tlie 
wooden atakw "once supported sheltere of early man that wure 
ere<;teil a few feet alinve tlie water." I distim-tly state<l that I 
coincided with the t^slierman in \\x» suggeiition altout the ^tui 
havinf^ been a ttshin^-place of the Indiana; and luckily this por- 
tion of my account ba.4 been published correctly, att by reference 
to p. 304 of tluit mtigazine. for November. 1887, will more fully 
api«ar. 

When I heard tliat Professor Haynea waa preparing; nn account 
of my work carried on for the Peabody Museum, Harvard Uni- 
veniitT, 1 wrote him a letter, calling attention to the fact that I 
ileemed the wooden piles or stakes to be ftsh-weirs, enclosing him 
ut Uie same time a typical collection from tJiree spola iu liie 
creek's bed titat luid been found fniil^l. and for the sake of 
convenience deaignated, at Profeaior Putnam's Huggtwtion, f^ta- 
tionii A. 6. and C, m that e&ch implement dre<lged up (by hand) 
CDuld be located on my iiote-l)oi>k and working plan. For some 
inexplicablo reaaon. Professor Haynes seems to have been m<ire 
imprewted with the American Antiquarian* » ve-roion of the affair 
than my own atatementM. adi>ptiiig aa hia own my suggPHtii-in<; of 
ihetish-weir theory, which tmtre^ocboes that of the ^shenuan who 
discovered the wo<xlen utake-ends. I also nxpiested in this letter 
that the proof-sheots relating to my work for the Pealwily Mu- 
seum be forwarded for correction; but in Pnifet»or Ilayiics'a 
reply to mc he states, that aa tlw publislicrs wanted iiia manu- 
script immediately, n portion of it btMug already in press, thia 
would Iw impotuiblo. I nuike Utese remarks with no iutention 
of attacking tl»e Hlntements of Pnifesnor HajTiep, for whom I 
have the most sincere regard. I simply desire to show tlut he 
baa been mii^led by following the American Antiquarian's ver- 
sion of the find, and suggfist that I should have bwn consulted usto 
the correctness of tiie details given, espctnally in so int|iortuuta 
work as the "Narrative and tS-itic^l History of America." Any 
one who will take the trouble to reail p. i)64 of the ^Imt^r'iran 
Antiquarian will also nee not only tlie erroi-a that I have already 
corrected, but otboi-a still more ridiculous, where, after my rvtum 
frum France, I am quoted as again having visited " tlie flats in 
the cave at Naanum'a Creek. " What connection Oien? is between 
ft cave and tlie mud flats around the mouth of Naaman's Creek, 
I am at a Iom to uuUentuud. 11 is evident that Huch statements 
OS tbesc are the resnilt of either gra!K4 carelessness on the part of 
the editor of tlie Anwrican Antiquarian, or elae may be referred 
to his printer. 

My object iu <statiug in my letter (o the Antiqtiarian that dur- 
ing my visit to Europe I saw wooden hpecimciis in archiuologicol 
collections from the Swiss lake-dwell iugs was because tlie dress- 
ing of theAe pile ftructures witli stone implenienta recalled those 





I had remarked upon the e-nd.s of wowkni |)09ta or stakm to 
bed of Naaman's Creek, ne,ir its moutli (not "on thf> DeUwa: 
iijarshes," as erroceuusly set forth in the American ATtHquarian). 
Thia reference to a Himilarity of tlu? stone axe dresiings on the 
womlen piles used by the lake-dw-vllore of Eur'ijx? to tluwe nf t 
wooden stake-enrlH found in allnvial dcfiosiis at Naani.in'a CTee! 
in my opinion, lias occasioned all thn«ie glowing .iccountA whi 
have lately lieen published by enthusiastic collectors, aiul j 
nalists, in regnnl lo *- Remains of tui Indian City ut the Mom 
of Naaman'sCVeek," " I^ke Dwellings and Vitla*;es in Ar 
ica," "Indian Huta in the Naatmm's (."reek Marshe«," etc.. 
most glorious accounts, indeed, in which "Keller's Lake Dwe 
crs of Europe" has been largely drawn upon, and vvmi added 
to. Let me now make another attempt lo give a ctnrect versi 
of Uie work carried on at Naaman's Creek for the Pea 
Mndoum. loath as I am lo s^vtil tlit? romantic ideas that ha 
e-immated frt^un certain enthusiasts in regard to thoin. ] a) 
simply here repeat a copy »if my letter sent to the Amtrii-un A 
tiquarian several years n^o {Oct. 20, 1887», alluwing the rt'ud 
of Scimee, and otJien* inieresteil in the subject, to cniii|Hire this 
correct statement with tlie incorrect versiun alrt«dy referred to. 

"In 1870 a Babermkn Uving in the village of fllnrcua Hook, 
Pennsylvania, gave tne some i^iear and arrow beada chipped 
a demio argillite, as well as other rude implouu<nb» uf n preb 
toric peoi>!e which lie had found on Uie edge of some exlvmti 
mud flats that border Na.iman'B Creek, a amall tributary of 
Delaware River. The flnder stated that while oat-fishing a 
the reetU and spatter docket he had notice<l here and there the 
of logB or stakes protruding frum the mud; that they M>oiued 
be placed in rows (to use hiR own words, ■they stuck out j 
al>o%'e the niud, were as rotten as punk, and he could see no rraaan 
why they'd been placed tlie re by white folks : moretlian likely the 
Indians in old limes usem 'em to hitch their cuuues to when spear- 
ing flail, and tlrnt wa^i the reason the dart8, axee, aJid such like, 
were found around there' ) . A visit to the place noade a few day» 
afterward, in company will) this simple-minded old flsherman. 
diKloKHl the ends of much decayed entU of stakeo, nr wooden 
structures, protruding here and there above the mud, just aa be 
had stated, confirtning whal I had before heard in regard to the 
wooden structures from a jiot-hunter, or professional reed-binl 
gunner, who encountered them while poling his skiff off the 
niorah into tlic creek after the water had fallen somewhat on the 
ebb tide. At tluit time (1870) 1 coincided in the fisherman's 
vie^M^ aixiul the Hpoi having been a fishing-place of tlie Indioiu, 
as the linds of argillite implemonis seemed only to exist in the 
neighlKirhixKl of the wooden stmctiires or sCike-enils. Mora, 
mature deliberation, baaed npoa band-dredging and excavatioa, 
made since my first visit (1870). only serves to confirm my opin-' 
ion that they were fish-weirs, 

"Proffirtsional duties did not permit meat this time {1870) to 
give tlie matter serious attention, and it waa not until my return 
from I■V^mce in IHuO, whither I had gone to pui'sue studies at the 
Ecolo di-s Bi-'iiux Arts iiud Ecole d'iVnthropohjgie. that 1 again 
visited the spot on the edge of the mud flat nt Naunian's Crock 
(the north-east side of the mud fiat referred to forms a port of. 
the bniika of the creek, uiiai- ita mouth) , where tlie finds had been 
made. While abroad I studied, in spare moments, many ar^hat* 
ological collections, e9[>ecially tlitise from the Swi.ts takes, and 
visited various prehi^ttoric stations of Switzerland. Tlie rude 
drttAiings of the pile-ends were in some oafles evidently niada 
with sharp stone iniplementa, recalling tlie cuts 1 Iia<l seen on tfai 
wooden stake-ends in northern Delaware. Since 1860 I havo 
quietly exatuitied the spot, excavating the few wooden ends that 
remaineil, preserving several that did not full lo piecei. 
Careful notes were made of the dre^lgings and excavations. 
Iheae operations were carried on at low tide. The work woe 
conducted principally by myReU, aided at times by intervetbd 
frienda. The teauItK, so far (1H77), tteeni to indicate that the 
nnfla of piloA enilxtldeil in the mod, judging from the inipleuienta 
and other debris scattered around tlieni, had once served aa su 
porta to atructuree intended for flab- weira, these in all probahiH 
projecting a few foet above the water, and were no doubt inter 
laced with wattles, or viuea, to more readily bar the pasa^ 
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fiati from the creek into the river. The upper portion of theee 
wowlen .itnicturefl has iMitiretjr dJAappeared in the Iohk laptw of 
time Uiat lias eiuuedainco they were placed there. The etlKc? of the 
flal6 un which the stakes sUkkI ' was covered willi iilwut two and 
a lialf to three feet oi whUt oii the fliMxl tide. At »<hu.'k water it 
forms a low nind-hnnk nlantinij; toward the creek. Three cliffpr- 
eat BWtions • were located, probably all that uxist. in ttie bG«l of 
the creek referreJ to. Tliis opluioii is ixitxnl upon curcful exatnl- 
nations. ninde within Ui*/ pa-nt four yenn. of nearly evL>ry inch 
of ground in the neifihborlK«od of the wooden stake-ends, by 
dzMginf; in sections tx^tween cert.tin jK^inkt marked upon the 
cnek'B bank. Ttie implementji found in one of the stations are 
gemrally made of urgiHite. with a few of quartz mid tpiartzite. 
Some Were very rude iu clinnicter. and not unlike the pBla>olit3»8 
found by Dr. C. C. Abliolt in the Trenton gra>-el«. ' C)bjei:Li laf 
stone ami pott^-^ry rather better in fhiiah than tlioee at station A 
have beien found at tlie two other stittiotu. B and C." 

Th(- remniDder of my letter of Nuvuniber, 1887. ia correct: the 
otlter pitrtitms tuusl be read subject to the changes thiit tlii^i rep- 
etition may suggetit, whicti liave boon w^ied from a duplicate 
lett^ir niade by nie bf^fore sendioK it (in October. 1^4U] [18>t~f' 
— Eo.] to the journal reftared U\ for puhUcHtiou. 

A unique collection from Uie supi>o»ed alMiriginal 53]i-woir 
sites is now at the PeaUxiy Museum, Harvanl University, where 
any one inten>«itod in the dubjcx!t may examine them. Moat of 
the objects presented were collected by m>i»elf and friendit, whose 
BaineH are attadied tu their tipociuiL'Ud. Work was abandoned on 
the locality two years ngo. careful hand-dre<lging having ex- 
hansled tlie relic-liedH. Ln.st .^inniper thu stotun-dredge used in 
deep<>ning the creek's bed, so that sloops miglit approach the 
brick-yard standing on itfi Ixuik, uprooted Die various statioiu, 
A, B, and C, completely obliterating tliem. A few siiecimeus 
of interest were, however, secured by some of the workmen in 
the briclc-manu factory and myself. Some of tlte^ specimeuii 
hare been presented to the Peabody Mumum, with letters from 
the douon in regard to tlietu. 

> TbeM bmA tb* »Uu*iura BxeftvaC*d from «rcKtad titcm. «Dd verv photo> 
gr»pb«d In place, before nrnar*!. 

■ 11i« tern "KAlloii " WBA Adopted at ProTpMor Pnlniirn'H •niocp^tlon. b»- 
CBOM cwtata spou to the eruk^i b«d, wrral frpt «pnrt. wt-rc foniid to jrl^'ld 
Iraplamntitt. 

■ It mnv b« wnll to rfmarfc. ttimt, iitt)«« tbls l«ll«r luu been pubUnbei) In th» 
Amtiriran Aniii^arlan, ImiiloniRutii vl liko kind b«re bi-nu f»ut)d la tfau 
howldnr olaj »l ihc hrirlc-fard iiliitiKiiiili' iit Nauli*o'a Crcfk tnuutb. Tbe 
linpl9nii>Dt« tbat wpffi hruoght ia|j liy thi- U«iiil'drpfl|{M at AtNtiiin A inii^ tbnrv- 
(or* liBVe b«>pa waiibed oul nf tbr brii-k nnd bowlder alaj dcHoidtK, Mid Bn«t- 
t«r«d Among th«> aUutIaI dcpnidtH In whicb tb« wiwdMi •fakfui wmv fiiund. 



I hope this letter, giving n brief r'sttm'at theRudsatXaaman's 
Creek mouth, will cauw all abmrd romance in n^ord to pile- 
dwellers on the Delaware to cease. If tliey CTer did exist I have 
certainly failed lo find any traces of 8ucli a (leople, and never 
upheld any sucti nonsensical theories. Hn.BORS*G T. Cbbs»0K1 

PblUdt-Iphls, Feb. 0. 



Osciltattons of Lakes (Seiches). 

Thk ten-minnte wave tliat ^Ir. I.edyar«l reports on Caxenofvia 
Lake, N.Y., in ScifH<v of Feb. 7, in appjirently an oscillation of 
the same kind as those known in Switzerland by tlie name of 
aeidiea. Tliey have been minutely studied for Lake C*eaeva by 
Professor Forel of Marges. Switzerland, who has written many 
r^KNrtH on his olMerratfnns for tlie Archivea dea Science*, about 
1877~B0. He regards them as wave-like oscillations, commonly 
uninodal, of Ote whole body of water in the lake, produi^ by 
external disturbance, such as an earthquake, or a change of 
ntintHpheric presKure like that oocnrring in thunder- atorina or 
wind giHte. He tlnds th.'it the full period of oacillation for the 
uninmlnl wave is 2 / + \'gh. in which / is tbe length of the lake, 
and h the depth ; tJuit is. Ihi- velocity oC the wave is pruportiooal 
to the square root of thedejith. Sometimes the seicAc is trans- 
vente, or from side to side, instead of h>ngitiidinal or from end to 
end. In Lake tlener.-i the lougitudinat seiche has a full period of 
7!t minutes, which, for the length of 7'A.'i kilometres, indicates a 
rotan depth of !14 metres. T!ie tninsverse aeirhe oscillates in 10 
minutes and 17 seconds, where tlie hn«dth nf tlie lake is 18. Q 
kihinietred, indlcalinga mean depth of 305 metres. These depths 
agree well with the results of soundings. Similar phenomena. 
have been descril>e<l for other Swiss hikeis. 

Very little has been euiid iiboul Bciches in this country. Pro* 
fiswor John LeConte has called ntti^ntion lo the probability of 
their occurrence in Lake Tahoe, and pre<llcted their iteriods by 
Forel's formula as 18 and 18 minutes iOverland J/onfA/y. 1883) . 
fidenee (May 7, IHtM). p. 412) luts a note on tlie seicAes of Lake 
Ontario, as obfterved by Rhodes at Oaw^go, N.Y.. indicating a 
period of about an hour. The lakes of central New York, near 
Mr. Ledyard, afford Uie brat {nasihle opportunity for examination 
in -this regard. A simple self-recording ajiparatus to determine 
the («cillatious of water-level could lie -driven by an ordinary 
clock; and a month'o record from the end and the middle side of 
a lake would probably sulBce to determine its setcAcs with fair 
accuracy. W. M. Davis. 

Hnrrivrd CoUege. Fob. 10. 
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I took Cold, 

X took Sick, 

I TOOK 

SCOTT'S 

EMULSION 

RI-.ULT: 

I take My Meals, 

X take My Rest, 

ANn 1 AM viC'Rors tNor'.n th take 

AN>THING 1 CAN LAY MV HANHS tiN ; 

feitliiff ftoC liMK i^'^K Scott's 
mutsion of Pure Cod Liver Oil 
and HvpophosphitesofLimeand 
Soda^"''^ ^^^-■'' '-■'''•*t'-tJ «v liirip- 
icnl CoiMiiniplioii vvr siilt 
H£. vv. a:;u I'i Niiw 1-1 I iisr, 

FLESH ON MY BONES 

AT THE HATE uF A rOl'ND A DAY. I 
lAKElT JUNTAS EASILY AS 1 HO MILK." 
SUCH TESTIMONY IS KOTItlNtt NEW. 
SCOTT'S XHUI&ION IS DOING WONDEJLS 

DAILY. Take no othkr. 



A New Metliod of Treating Disease. 

HOSPITAL RKHEDIBS. 

\Vh«l are Iticy ? There is k new ilcpnrlare iik 
ihe treatoienl of discmM. It coniiktH in the 
coUeclion of ihe gpecifica used by noted special- 
icts urEurope an'J America, nnd brirt|>in|> lliem 
within the reach of rH. For insunce, (he treat* 
nient pursued liy s[»ccial phyMcixiii who Tr<at 
indieeMion. aioniach and liver troubles only, 
was obtained and prepared. The treatment of 
oilier physiuians celeltraled for curing cat.'Lir)i 
wu procured, and s>o on till lbe» incompaiable 
cures now include disease of the lungs, kidneys 
female weakness, rtieumatisni and nervous de- 
bility. 

This new method of "one remedy For one 

disease" must ajtpeal to the common sense of 
all sufferers, many of whom have cKpericnced 
the ill cflccls, and Ihorouglily realise tbe ab- 
surdity of the claims of Patent Medicines which 
are gujtranieed to cure every ill out of a single 
bottle, and the use of which, as statistics prove, 
A'li mineJ mart ih'miicks Ihan aUahol. A cir- 
cular describini; these new remedies is sent frie 
on receipt of stamp tu pay postage by Hovpiial 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 



ANY OF 

Prof. A. MELVILLE BELL'S WORKS 

—ON" 

Elocution — Visible Speech — 
Prificiples of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World- English, 
etc.. 

SUPPLIED BY 

N. D. C. HODGES, 

47 L«ftiy«tt« Plaeo, N.T. 



FOR SALE. 

A flr«t-el«M waur notor, (or bydnuit prvwnira af 
30 pouada or orer. 

N(f ••xp«>riiu(-Dl: \OODIii OM. 

CImui, eliuj>lts Mifi>, n-tlahl«, pcodobiIcoI. uid rnry 
duslr«l>1r* Nn illrL. delay, or (Uuger. Alwuys rnodv; 
nn rrpnlr*. \nf nnr nan r.rwt luid i>ii«nLi> it, in 
parlor, wflrkahop. or offlc* For prfr»i. jiarilrnlan^ 
tttc, addrcM '-UYDttAdLIC," car« of AciSKCE. 
47 tatay»tt« Plaow, N»v Tork. 



iiS 

CALENDAR OF SOaETlES. 

Aathropological Society, Washingfton. 

Feb. 4. — Wajthington Mattlipws. ficntta 
of tht' Navajcw; John (J. BourK-. tieulcs of 
tlie Apacliua. 

Biological Sottety, Waibinfton. 

Feb. S — rnink tiaker, Au CuUescribed 
Uaacte Trum tlu.> Infnicluvicular Rejnun of 
Man; C. D. Walcott, A Nr^v Geiius ouJ 
SpeoiN or OtCnicod CnisUteean Tron) tho 
hnvrtr Cambrinn; Cooper Ciirtice, The 
Mouitings of the Cattle Tick; Lester F. 
Ward, The Flowcw that bluoiu in Uie Win- 
ter-Time. 

American Academy of Arts and Sciences, 
Boston. 
Feb. 19. —Henry W. WiUiunis, On Ee- 
constructioQ of LaQguages. 

Engineers* Club. St. Louis. 

Feb. 5. —Mr. George W. Dmlley read a 
IttiMT on "Testa of Water- Works EuKitiM." 
He explaioed the nieaning and 'irtf^ia of 
the ttrni "cluty." Be explained in detail 
tbu precuutinua iieeeaiary to be iaVca iu 
making duty testis, in order tlxal the 
resuItK miftht be of value. He submitted 
reports in detail of two tests of (XimpnuDd 
coud«ntiinK duplex direct-actiutf putuping- 
eiigiDtw.— ooeof 8.000,000 gnllonB capacity 
per twenty-four hourw. giving a duly of 
abiMit 62.r)0O,000 foot-pounds per htitidrod 
pounds of ocial: the other of S.OOO.OtiO 
gullnos capacity, giving a duty of about 
75.000,000. In the discuft^ion. Mr. Ur\an 
called attention to a .simple rule for com- 
paring the elTicieuey of puinping-engines 
wit}i ordinary stenm-engiueA. the eva|x>ra- 
tion ID ponndA of water per horse-power 
per hour being ei)uivaleDt to The constant 
l.SaO. divided by the duty expressed la 
millioiiB of foot-pounds. \iu»vi u]wn ten to 
one evaporutlon. Be called attention to 
Tenuirkable reHultH that were being guar- 
luiteed by makers of compound and triple- 
expantiion condcnHing-engiiiea now being 
built for electic- light purposes. 

Professor Jotuwon stated, that, if dno 
allowance were made for engine friction, 
be ttaooght the reitultK would not be ao 
unfavorable to pumpiogengiuc!) as shown 
by Mr. Bryan, Profesaor Gale stated that 
pumping- engines were subject to certain 
losaex, due to friction, for which they 
were given no credit. Tliis being allowed 
for, the efllcieocy would be iucreused. He 
also show-eil that the cont nt high-duty 
engines wait an important item, as the 
iDcreueed interest and depreciation accounta 
might overbulancu the saving. He also 
showed tliat pom pi ng-eng inert were usually 
put in of greater cajAcity than reijuired, 
M that they were operated under a disad- 
TantaKe. Mr. liolman called attention to 
the relative importance of duty as com- 
pared with other items of expense io 
pumping water. In St. Louts the coal bill 
was less timn half of the total oo^t, the 
items of latwr and repairs being of almost 
equal importance. He uttto cjcprisued great 
doubt as to the reliability of the tests of 
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tbe old Cornish puniping-oigines, which 
were usually held up as standards. 

The eecretury then read fgr Mr. J. H. 
Kiuealy a ):ia|*r entitled "Some Mathe- 
matics on Ventilation. " ' The author 
tested tbe commonly accepted rules of 
practice by mathematical deduction, witii 
the retnilt of bhuwing the practice to be 
well fuunded. In the discussion Professor 
Gale statetl that the intention of tbe author 
was to investigate what dilfeieucc, if auy. 
must be made in the provttfion for veulilu- 
lion lietween u nnjui i^cupii-d only tein|K>- 
rarily and the same room ^icriipied con- 
linunuslv. 



Exchaag:es 

SPrce of charge to all, If ofsaiUf'ctorychsractcr. 
ilrcM N. D. C lladiin, aJ L.if tycllc rbcc. Sew 
Vork.l 

Corrfw itdrnre and cnrhanEct laliriird with pcfMws 
intcrcilca in iliv uudy of Anitncan «n<l Mcxktn an. 
Itifuilict. L. W. Gunckcl, ^6 EU> St., New lliven. C«n» 

I suU to exchxnirc ot puicliatc well-fixed tiT h^nlcned 
rarlcbrutcdiLLiva* for trctinutos. Dcuic tpcciftlly [Cf- 
liliau embryo*, but will lie ((lad 'o loiure .itir nKtcriftl 
(hat I ib> mat po«te:«. Thuma* (>. Ijtc, M D., Hnlo- 
loRKit Ijihn*al»Ty, Vile Univntitv, New Hfcvcn. CJ^nn. 

WanKd— Book* and JDurnaU, American -h n 

tcUuiiit loPhotcrgiacihy— excbknjie 01 purtliaig. I.. W. 
Caufiolil, i.jfi Bnudwjiy. New >^ik. 

Wan tell.— Marine univalve* of the WMt coau. IrriM U. 
S. \n< touthwanl. anil ti^ita facific Ul«nili, tiBm4; ex- 
rh^i'iec frvDi a general cdleciioa. — F. C. Browac, FraB- 
irgh>m, >lau.. Ron jo. 

D. E. Willaid, Cu>4(o( of the MuKuin, Albion Acad- 
cinr< AltiiiHi. Wi» . will ^iniwrr all liii mrmpondcnce at 
tinria u poBible. Sickneu a.nd dcaih in the tamJIy, wilb 
m.^nv "thrr maiiett. have nrcvcnic-J h<« Uis»ctii>B «» 
primpily aa he iN':.u'd have aonu. 

( nill give too ^ uud ^iiiyw liiadi lot a fine pair at «rJM 
raitir hcviat at Iei>l two feel \uax. If yim have >h(Hiti 
ft other ho(T» wriie me, and nl«i hnw many artiif ht;id« 
jcrii want (or ihtm. I «!ll aUa exchannc >helli, nnlnnaU 
itnd arrow*. W, F. l^vrcli. joS Ebm 41E St , Davcnputt, 
Icwft. 

I wUh 10 purchaw Vol, 7 of ihe Amtrtram ChtmU^t 
Jtmrniti, either tiouad nt iinl>niind. State prcc. Ad 
drcM, Wm, I, Dtidtcr. VinJcrlili UDiveraily. NuliviUc, 
Tc»n 

A (cw duplicates nf Mtrtjr radix, tf. ramtiut, M. 
^raaJitfu, Catiii rii/«. H»rf^ ttmtritMit, Otitrm tri- 
mtnla. O. rrtiininril, CAUrttlftna /w^itr.tlf. Ct/rmi 
C't/yf trr/rnlu, C lynx, LettiA fig^mltm, Aemol* 
fatim*. CAama i/imaun, and winie lEiny other vperiei, 
('•r f-Kchangr for nhilU not in ourc<itlcc(ion. LitI on a{b 
ulioiion. — Curator Uiucun. Polyiechnk Society, I.ou- 
^yllk, Ky. 

FliotDftrapIi* and Sleieoxc>v<c viewt nf AfaoriKior« o( 
any country, ai>d fine laiuUcane* el«.,want«d in cxchanKv 
(nr aiiiietala atvd (ouils. — 1. L. Lewti, Copeahaficn, 
New Virlc. 

nit, tS86.> tor ifientific bookt - tbo«e publiihpd in the 
tlilrrm»tiam.ii Sritnf'/i-r Serin pref^Tred. —Janice II. 
Stoller. Schenectady, N.V. 

AaimnomicaJ work* aod report* wonted in eathance or 
10 buv. Keport* nf <>l>*«rvation»u>i the ptanet Nexiune 
and ill wtellite apecially deitred — IuIibuim] J. Sbtri- 
dan, n.A.,*95 A^iclvlii St.. Itrooklyn. N.V. 

I would like to cotre>iinnd with any perwin having 
Trymi'a ''Sitwciural and Sy«iemalic Coceholofr ' 10 
diapow of. 1 wiiJi aho to obtain State of U.S. RciKjti* 
on Geology. Concholoffy, and AtchxokiKy. I will u- 
chan^o cUuified specimen* uc ))jt caali. Alio wanted a 
cnny oi MacFarUnK'i " I'lCologisis I'raveling Hand-Book 
and^ticolcqttcal Railway Guide." — )>■ E. wilUfd, Cun- 
toi of MiMeum, Albion Acadeny. Albion, Win. 

Morrift't " Dritiah Buiicrllicv" Murris'i " N'ciu and 
EkS* d[ Briuah Birds," Btcc'i '* Bitrdi of Kiirape" (all 
colored piucs). and other natural hUiory, in exchange 
for SHalceapcriana ; either booki. pampMeu, engravioKi, 
<j| cuiltogk. — J. D. Bamett. l^ox ij), Strstfoid, CAaa^l 

1 h:ive Am»Jfnta oMilmtt (Wealherby), and many 
other «pecie» oLahell* m>m tko noted Ko^tikoiMmg Lake 
and vicinily, ilao from Wutcrii New Vork. and foiiiU 
from ilie Marceilui »h«le of New Vork, whii-t) I would be 
giad to exchange for cpwhnent of tcirniilic value of any 
kind. I would alio like 10 corrcspuml with pcnoB> iater- 
eitcd in the collection, laleiOr eacKange of Indian rclii^^ 
I>. Y- Willard, Albion ActKlBmy. AUmoii, Wia. 

Will exchange " Prinmc^jn Review" tor iBS}, Huiib 
Miller'* wiTki on ee^kfy ar.d other acieutific wof kt, Im' 
back Qunibcit o( '' The Auk,*' " AnMncati Maiuralist." 
ur other Kicnlific pcriodtL'ab or hooka. Write.— J. H. 
Keck. Chardoi), Ohio. 

.Shell* and Guriotilie* for marina iholb, nirioaltle* or 
minerals uddtcM W. F. Lerch, No> joSEaat Founb St., 
Davcttport, Iowa, 



CATABKH. 

rMlarrlial DrMrnp*»vH»y 



K**»r. 



a KCW UuMB TKItATMUir. 




SufTerrn art not generally aware thai t! 

di>ciur» are coniagtouv, orilmt ihcy sre doe 
the pie»ence of living paini-ilprk in the; btii: 
nicmbrsne »( rhc tio-c :^nd ctutachtan la 
Microi^opti: [ricarvh, however, has proved tbk 
to l>e a fact, aad (lie mult of (his dtfcovefy u 
thai A MRijile rcmrtly hn^ tieen fdrmiilnird whetfr 
by catarrh, catarrhal dcafocss and hay fever are 
pttiuanently ciiieil in ftom nne Io tliic« »{m[ile 
npjilicaijoni mndc at home by liic patient urvc« 
ill two weckv, 

N.B. — This treatment is not a snaff or lb 
ointment i Loih liarc Iieen diKcardeil hj repu. 
titblc phy>ii'ians av injunoufc. A pamphlet ex- 
jtlaiiiing iliis new treatment i» hcriil free 
receipt of »ta.mp 10 |>ay poatage, by A. H. 
on in .S«H. 337 and 331) Wes.t Kiof S 
Toronio, Canada. — Ckrutian Adi'ocatr. 
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SulTercrs from Catarrhal troubles abould cafe<- 
fally read lite above. 



** ni9 Waak. oao ol ika ablMt papers ou tha 
tlBMU." — DrMCriptirv Atm^rien, 

EHLAROKD AND IMPftOVEO. 

THE WEE 

A Caitntiian Journal 0/ P^>Utiei>, JUfmrfMrr, . 
aN«f ^rf«. 
PU^ILISHED EVERY FRIDAY. 
•3.00 per Year. %t.oo for Pour Mootha. 




TDB WESEbai «ui«rod oolta SIXTH 7i!>u- of (tui^. 
Ucatlon. greatiy oolarfed aod Improved lii evArr ra- 
epBci. roQdRrliis 11 atUl mora wortty Uio oonlJal 
support of evory odo lat«r«at*d la ma maintenaiuv 
of a Qnttclaao Ulorary Journal, 

Tbtt lude|i(iiiilpnnn In polttlca and orttlclatn Whleb 
haa ebttnutVtTinma THE WSKK ev«r einM tB Urn 
iMiud will too rlfidly mHlDWliUHl : aad unc«asliis et 
ron» will bB rnadp to ImprviTV Its lltor«ry obarainar 
and ln«r»iuMi lis value aa J attraiTtlveaaas a4 a Joan- 
nal fi>r itio eulturrd tiomti. Miwy tiew and atm 
wrltum arc now, orba««pn)mlB«d to beoomo. COik 
Lrlbotofs to liflCo'utnDH, sud ttio oouaiautalm of Uia 
Publlsner will be to initkif TUB WEEK tullr cqa*! 
to lb» best Ht«r»ry Journolc in Brliala and xSkm Val- 
tail tttnlBB. 

Aa bflrttiofore, Ptior. Ooldwik surni will, from 
time to lima, ooattibuto anldea. Loodon. Patla, 
WasblugnMi and MotiiroalleiieratroniMCompUabed 
<»rreapoDdeniB will app«ar at rapiLu- Intcrvala. 
bpoclal Ottawa U'Uora will appear during tba aea- 
bIvq* of rarllameiii. 

THE WEBK Io iMontarged foon will be lb» awno 
Hlseaa" tlarpera' Waokly, ' Mid Ibe larfeat paper 
of Ita daw oc the «DatliL«u^ 



BiMi> roH KKM SAvru oorr. 




C. BLACKETT ROBINSON, Publisher^ 

9 Jordan 8t,, Toronto. 



RUPTURE 

cured in itipulated time. 
NO DELAY FROM WORK. NO OPERATIOv. 

Call or*eml iiamp far circttlar and refetvttfe nf ihnaa 
cored. Wc have r.n hand over joo ityles of trijkacs, Irvm 
It Up. and *u(pcr»nTie« of &I1 kind«. Older* fillnil hf 
tnailut cxprai to any pailof the t/nilcd Slaiea. 

C. A. M. BURNHAM. M.O., 

ijB Cliatao Place, New York. 

Readers of Science 

Corrapondtng with or visiting Aehftr 
Users iviii con/tr agreatfirwr fy ma^Ser.- 
tag ihe paptr. 
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February 14. 1890.J 

SCIENCE CLUBBING RATES. 



SCIENCE. 



10^ DISCOUNT. 

We will allow ihe above ditcounl to Uiy 
•u1»fril>cr to Sfifmrt who will tend nt an 
{•rdct f«r pcriodkftU rxcecdins f lo, couni 
\r% c«ch «I il4 full price. 
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A|tTi<:ul«iml Scieni:* 

American Aurictiliiiriti 
Ain<:ii<.an AKhttcct and Ruiking Kcw* 
Impetial cJitLini 

CfEUIlDC " 

Kntul>r " • 

Amerion Gardci 

Am«rkan iMirnal ol Phileloiy. ..... ., 

Ain«iic*n Mftchini*! 

AnitriEaa NaluralUl ■■».. 

An<1nvet Rcriew ... 

Allan tk..- ,....,...., 

Babthooil 

UraStlreet'* 

Krain. 

Builitins (veeklyl ••■> 

C*nientT7 and Kii!ldtn£ ..■••. 

C<riiur>' Al.)£Jiine 

Cbaul^uiiuAD. The ...•■>. ...r.. ...,,,. 

CbrHtMa L'ai'in, The 

CMiaopcrltUn. The 

Crlik 



Ericfrik Maniinc 

Fdinliiirich Kcvicw 

EkcircAfte 

Elecirical WoiJil 

Elvilriciuii dnd E^lecliinl Eitginow 

Kleclricral Keview 

Enflinccrini aiKl Mining jAumil 

EnglUh lltuMrAiH MBc*i>ne 

F«res( and 5cr«aia. ..... 

FciniiD. the 

C inlcii and ForiBt ....■.......>> •..•>.. •• 

H'rv^r^ Baiar ..■..>•• 

Hnrr>cr\ !ttacaiinc .................. 

Harptr-i W«\ly 

Harper '1 Vouti^ l^eoiJc 

]|lu«lrarrJ I.«ndi«n Newi 1 Amw. reprintt.. 

1ndcvctid«nl, i )id. 

Iron An (weekly) 

v^«« 

•Art 

Uf« 



Lippincoit't Maoiiiw 

Ijiiell'i Livinii Age 

London Qtiartetljr 

Macnillan'i Maipuine • 

MagajiDe nf AnMricMi Kiitoey 

Ucdtcal and Survk-*! Journal. 

HechariKal EnKiimr 

Metalworker.- 

MicKMCOpf. The 

Nature 

North American Review 

Otitinic 

Overland Monthly 

Poliitcal Science Quarterly.. • 

Popular Science .\ronthly 

Popular Sc>cni:e News 

Port(oliQ,The 

Pnctitianar 

PaWic OpiMioB 

Pnek 

PuckfOemuDl 

(juanerly Review i,Londoa} 

Uuertci 

&.Nkh»lM... 

ScimttAc ABCtican 

SupplemcK... — .. 

Architect aid BttiUm' vdhmi 

Sciibncr't Mafaitne 

Ten at Sif tings 

Trained Ji'un^ 
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J. GRUNOW, 

6«l Sixth Avenue, Now Vorh. 
t*Lubllihn] tlji, 
MKKKB ur 

Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacteria 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 



Readers of Science 

C»rrt3fioHiiiHg ivitA or vinting Advtrttstri 
will eo»/er a great favor ly meniianing ihe paper. 



LIFE-LORE: 

A MONTHLY MAQAtMf Of POPBLAR IIOlfllT. 

TH: Sut-j--:t-MnHr> m LIFE-Lifr In all iU/-rmg. 
fflant and aninnl./roM (A« " to*r<$t " to lh« " high- 
ttt,"rtcrt\C nnd«xti>M;t. Tht engraving* and Mi*r- 
prtatare beautifvUif prodvctd. 



Plumbdiu Bf 

W. UAWBR. at Eaaet Hall. Eaaea Street, 

Sifkad. Londoo, W.C. 

Poat-free for t«QlT« iuouUib tar 91.SS, prepaid. 



HOTII-KN OV XHK PBKS8,. 

" AttrJ(Mtv« la lorm. boa-itltalty prlottd, and tit- 
oroualy wrllieo."— OeapafrA. 

" W« expoct It will twcorno od« of our moat ln> 
[>)rtAiit mtgi«ln»a."— WuIi/uj-rwirnVr. 

" We prodkl a career for LIfo-Lore worlby r>r tta 
blgti almn aud Itiei nblllly I-. dtHpIayn."— .rttiird. 

"It labADdaoniety iirlateJ; tue oagrsvlaKH ar« vnll 
ssecMileil, uid the rnntterln t-x^ulluiit."— yfaiifZ/in/, 

"A model o( what n p>pulai' e>;leutia<r 11114,- ieIub 
abould tte . . . ifiitv HJifua at rig >r n-id amylDg 
potrer." — T.Umirg H'tirW. 

"Ric^iniltiiKly well g A up, Tbe letterpreas «ud 
UloMTvUiiiD nre l» tbe Ixwt Btrlo o' prlDter'a aod 
wood pQitrft'eranrt."— fltwioit Otiardtan, 

"Llonrx cvidnncn (hat It moanv to ti« eoUQl, kfi ibt 
first uumOoruDdoubiollTlv- ■ - Wewltblblacoo- 
•deatloua veatare • iccMft."— £(uaar, Exehanae tt 
Marl. 

"A deolde«l adTADce upoa tbe too oftea uLacien- 
UOcpopularloiiTSftlitot I'a cUm. . . , We bave 
nottilDg but vra'aerof thla oooaDlentloiiH aitumpt.'' 
— ^aff.irrtiiMre Attrrrlim-r. 

"Llto L<>re lsili4 tellL-ltuu4lUIfl ufA new monlhly 
■iMf<>>''ni'> nt tiacuritl hlntxry wbU''h «rnmK ■'liiilrnMy 
calculaied to fM! lip n Rip id our serial literature. 
. . . . Heplete witn lotelllglQia lunlructlOD."— 
XtKCtuUo Pailv J-mrnal. 

"Tbe llrai Tctume. whtcb U before u*. ooatttlna 
Vicellent papers aitd tllJAtrAtlona."— OrapAi'c. 

"WblUt rareclfpilugiWDaeBDilUb rival Id tbe 
mftltfr of beauiiroT trp9, UluatraiEoa, auU paper, and 
popularity of trealmeol. It Is n)i«rkftd editorially by 
aa nnafuallystroDBgdp."— /fdV'miter CArtmtele. 



A TEMPORARY BINDER 

lor Sfitnce K now ready, and will b« mailed 
postpaid on receipt of ]>ricc. 

Hair Morocco ■ 7$ ceoU, 

ft^^^g^^ll Thi* binder U ttrong. dunbte and 
etcKBni, han fill iude<ticlc, andaJtowt 
ihc opcnin^ of (he pagei perfectly 
Aal. Any number can be iaken out 
or replaced witboni dn(urbifi£ ihe 
ciihei^, and the papers are not rauli- 
laied for «ub<et|iicni permaneni btnd 
tny. Filrd ill this tilixlet. ^c/riwr ta 
ilwiyt cnnvi^nieat (or reference. 

N. D. C. HODGES, 

47 Lafayette Place, New York. 






DO YOU INTEND TO BUILD? 

Wo ofTcr ao Atlas of Sciulbic Low t^oat 
HotiNcii, A portfolio 11x14 lucbee. coaialDtQC 
taawdaoine llliialrationa, floor plana, and full 
deeortplluua uf tula i-opulnr OrKljra, and flfty-fotir 
Qtbors, rnitglriK lo hlmx lmn\ (WO to p.fllKI. Tbia 
■P«clmeii dealso Is for a '>}it*ge witb aerea n>oiiu. 
aad coatlaftl.lOO. IicomblDee beauty aad cimton, 
baa TWO lar/e pircboe, and U a popular aad pracU- 
caI workliiu dexlgtt, bailug beeti built aevoralllmea 
tor It-i i'niliualcd (.-oat. 

No ntMinr what »tyl^ of 11 bnuue yon may Intend to 
build, it will pny you to bave tbla bo^k. 

We will Hud tbU AUa", po9t|itld. on receipt of 

?r!oe, f 1 -N. U (.'. UwlgM, -17 Lafayeita Pl4oe, New 
ork. 



Wants. 



AttI tf kit tn'emiijic mU^ifmrm't, rr amy frr*em te^kimg 
TffMf fiHt lo fill a p»sitieH ir/ tkn ck»f after, be it th^i 
r/ a Uofkrr 0/ tcinitr,ih*miil. tir^mgkttmam. or wkai 
nfft, majf Aart the ' Want' iHifliJ uniitr tkit h*ad 
ntia Of coftT. %/ he tatii/in tkt fithiiKer 0/ the imtt' 
able tMaratttr t/ kit ttfi/iiialiem. Any ferttn tetkimg 
i-n/erwatiem cm any ttieutiJSc queiiiem. tkt iniii-rrei ej 
mmy tciemlifit mam. erwk^cim im amy tmy msr tkittal' 
vmm /ar- » fmrfmir temiamamt nrilk Ike matmrr b/ tke 
paper, it f»rdiaU;r imv/tcJ te df te. 

\1 RANTED — Sfl nf Uacyc1apn<4lla Britannloa, 
VV 3oriliu«>r'< edition, al a dlacoant. B. T. Rob- 
loaoD. SO Pomb«rtaa St.. Nortb Cambndgv. Maaa. 



I.S THERR any dovieo at [»rfKrnl in uw for 
^ooiuiii^ horst^ by «*]pctno jtowor * Is 
tliarr Aity imwt-r machine for rtitting- huavy 
clflth in clotbiriK manufactories, carpet 
hnua«H, ftv.y Any riiailer haviii); iofonoa 
tioii on th««^ [x>into would confer a favor bjr 
adrlresaiiit; hlillR, care of SciK^CK. 



WANTED.— In the Peekakill Military 
Academv forSi^l-.l^ttO. an inrtnictor 
in cheroistry. physics an^l iiifttbematica. Ad- 
drew, with full iiai-tivuUrs, J. N. Xildm, 
Peekakill, N. T. 



AVOUNO MA.N' desires, about the Irt of 
July, A finsitifln as laljomtnry aiuiist' 
ant, or aa instructor in cbemtstry. physicti. 
and loBaer mathematics. K^fereiicra as to 
ability and character. 44 F.U.A. Address 
It. L. Port«r, Penn. Mi]. Acad., Cheater, 
Pa. 



PRACTICAL CHEMIST, with 10 yean' 
expertence in saperint^ndin^ manufac- 
ture of oil *>i vitrol, fertiliiifm. ncvtiv acid, 
wood alcohol, etc., ii; open to an engagement. 
Re«tre ferenrnt. P. O. Box 4g, [<3g«water, 
B«>rgen Co., N. J. 



AN M. S. GHADUATE of the tJmreriity 
of Itliiioifi i» open for an engagement m 
t4<acher of thA Natural Sciencea, Bio](M[7 a 
wecialty, in an Academy, lutititute, or High 
School. Thr<^ years* ex))t>rience. I« a prac- 
tical uesa^-er and chemist. Qood references. 
Addrua G. C, care ScUKoi. 

WAKTED. — A pofilion in aa Acsidimy. 
Noriral or High Schoot. a^ teacher of 
the Nalutal .Sc'encet and Modern Laiiguagea. 
Latin taught in nddiiion if nccciiary. Addretf ' 
G., Box 441. Hanover. N.H. 

A YOUNG SCOTCHMAN dctirea an ap- 
pointmem in America. Three years in 
English Government Oflfice. Ot>id referencen. 
Adorcst ' Jack" care J. Law-son & Coy, 17 

Princes St.. Ahenleen, Sc iiland. 



I WILL ASSIST in photographic or optical 
lihoralory in return for experience and con- 
venience of periecling uiiginnl appliance*. Ad- 
dress E. C. Owen, care ol Gihaon & Simpson, 
9| Adelaide Streel Eaal. Toronto, Canada. 

AN ANALYTICAL CHEMIST i» open to 
an engagement in mining, metallurgy, 
ralico-])rinting. and Meachtrg, or u research 
chemist in alkali manufacture. Adilr^^s*' 

"Alkali," care of Science. 

WANTED— To cnrreapoBd with concholo- 
foists in America, especially in Califomla, 
with a view to txchangr. Marty British land, 
fresh walei, and manne duplicates; tome for- 
eign. Addrcxf Mrs. FALLOON. 1>>ng AshtOTi 
Vtcaroge, Briftiol, England. 



A YOUNG MAN can hare luciaiive engage- 
ment, not only ■ fixed salary, but accord-' 
ing lo his work accomplished in travelling for 
Sct£NCK. A personal interview invited. 
N. D. C. HODGE.S. 

47 Lafayette fUce, New York. 
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INDIA PONGEES, 

CORAHS, 

uiic4|uallcil 111 qiiiilll] antl very 
new and Treoli In color. 



JAPANESE STRIPE SILKS 

for »uinmer uvar. 



iBwoAvaii c^ I91I? <5t. 



NKW YOUK. 



A OseM and Hanlsome Present, 

WuTftDlc-l 14 karat cold ftUd lo gtrr pfrfp^^t SBtl«. 
. factlou— !b pniuouncM liy bauaf«>le of plou^-t cu»- 
[lOmers Ui tMi ibo IimI (ouuUUu |i«u Iu tba luarKot 
bccctit*' li Is aIwat" MJuly. Mriuw (nwljr ».uJ 
nerer ((«is oni tif orJer. Sent by mail prepaid for 
$1.90. 91.00, and $3.50 each, nccordins to sUe. 

JOHN S. HULIN, 

M'lV Stationer, Stcuni Printer, 

and Dealer in U«ef jt Office Specialtica, and Lab«r 
[Saviiif Devi<:ei Tar Accountaate Publisher of kU 
of the celebrated Plclurea of the Rebellion, from 
pAJctlnga by Jamea E. Taylor. A^encir for the 
EdUoa MImcograplt. 

Srnri tl'iinji f.tr iUiialriUfit '^ilahiyir. 

No. 309 BROADWAY. New York. 

TbsUullD Dlftrr CALENn\n for 1800, wUh wlra 
frftme ootaplflle. sent by mall pr«pft1<l for 30 o»Dift. 

W«ddliiK larlutilOD* «Q<1 tUUIiix <.'«rdB en- 
ffraved v> order.— Tito twt boti ()iiftlUr of work 
gnarautecd. 

Tb« LirgM'. Uaadaomeat, anl Most CompleM 
AoeoDnt-aook MaDu^actorraQd frtaKni BataUlsti- 
n«at rw Pin* Cominerolal Wofli in Naw York City. 



LIEMTSWillTED 



tr SAMfLUHIl. Ann 
f> ©i-o. A. ■'..HI, n4U Kr»A4ii>air, Jfc T^ 



O/d and Rare Books. 



Back nuiuticn Ailantic. Cealury. Harper, 
and Scribner. to «nts per copy, other niaga- 
tines etiiiall)- low. Send for a cita.lngue. 

A. S. CLARK, 

Oook seller, 
34 Park Kow, New York City. 



BACK NIIMBBKliaa'ltaniplMe tcliol leadiiie Mas- 
aOMi.. R^Ui iot... \H. MAG EXCHANGE. 
Scbobartc, K.V. 



PHYSICAL, ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Grade. 

FOR *i4:|IO»I.H %M» <'OI.I.E«Kft. 

Se.vd koh List o» CAHLotjies. 

QUEEN & CO., Pbiladelpbia. 



IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

Aist Lime and EUtt-ic Uj^ht Apfantm, nd 

meclianical, jilaln, aitd fine colore<1 vittits. 

J. B. COLT ft CO.. Maiiufacti.rcf8, 

No i6 Beekuan Strkct, Nunr York, 



TWENTY-EI8HT MILLIONS OF 
DOLLARS and over '^ il»^ value given 
bj Lite Collector of Custome for t 
commerce of the Portof Superior. Wii., 
for 1889. Ill 1^8 the valuation wu 
Ie6s tlian loo millions of dollurs. 



MINERALS. 
Cabioet SpeclmeDs and CoHections. 

Our atut'lt U v«ry oompleie Id Bne antolineoe ff^c 
tbe eonoolMt'ur. a« wt^ll ax c&«Ht>«r <[>«oliuonH [<>r tbt* 
ttl«;dent aud ainBt<»tr. Complrio Catalonu^ ftw. 
OBO. L. KNULINII & <o.« ' 

Doalera In ninrrala, 
UlVChv^tUiut airiMH. fhlUdrlpbia, Pa. 



CALIFORNIA SPKCIMENS. SEND 
THN CENTS fi»r a niLe l*! anrt beflud- 
ful *amplc on cird. (l«rt)'<-kinf, cg^*. minerals, 
plants. sli»Il', etc, Ailiire*v A. L, Sullivan, 
IIS4 i.|lh Street, San Diego, Calilornia. 

Readers of Science 

OfP'/rt/VnJin^ riifJi t ^iiiiin^ Aditrliurj, 
jKiliefin/er a great /awr iv m^Hlit'ning Hit J>afifr. 



GREATAHEKlCffl 



CHANCE FOR ALL 

To Cnjoji a Cup of Pertoot 
Tna A TRIAL 0R08R of »H 

l--u(i-l»-j( til- ?-• -Mli-r 'v.iwi^.Ja- 

>on. MIxwl rnglwli B«iHtr«« or 8iw 

Bub Chun, Mallir mall o» n««l^ « 

f-^cn. lt(^|)anhmlaraMl*t*t*wluikla<l 

•2l'Xr%](iM *Jiftt. OrMl«*t IndurvawM 

ixi-rrRrmttfl ^ri ar\irr% (ornurrol*- 

br«Usl T-*", ■ '"'Tr'i uBil BfeklnjI ronnhr. for fail lartlev 

l»«iulit>-* TUB aBBAT AXSUCAN TEA CO. 

I> ly lk>i vm. SI aod B Vm^ BI., K«k ToriL 




WEST SUPERIOR, Wis.. 

is a four-jear-old citj of 10,000 peopi 
at ttie oxLreme west end of Lake i?o 
perior. its po|>ulatiou liaa ruoro than 
doubled iu 188B. Joaquin 3Iiller be- 
lierpd it is destined to outstrip Chicago 
in growth, and will rdnk with Xew 
York aa a commercial, financial and 
maoufaciuring oontcr. It ia worth io- 
Tc&tigalion if half of this ia so; fur in- 
restors in real e«tate aud mortgage 
loans can realize large profits in such 
growing towns. Information regard- 
ing West Superior and ricinity will 
gladly giren hy 

JAMES W. GREENE. 
West Superior, Wis. 

Ho refers bj permission to tlie Editor^ 

of SriENCE. 



H. Wiimlerlicli & Co.J 

868 BROADWAY, 

NEW VORK, 

Invite special attention to their lal 
importations of Modern Etchings, En- 
griving.s, Ttrown's Carbon Photographi 
and Walercolor Paintings, also to iheil 
large collection of Kate English Mexxi 
tints, Fancy Subjects by Bartolozii.l 
old Line li^ngravings, and Origiaal] 
Works by Rembrandt, Durcr, and other] 
old masters. 
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;NE.W YOR.K.i- 



SCIENCE 

lEnCcrFd utti«PML-Offlc«ot Nsw VoiK. >'.!.. uSccood-CluvMjuur.J 



A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 



EioHTS Ykas. 
Vol. xr. No. SB-I. 



NEW YORK. Fbbbuary 31, iSflO. 



SixoLE Copies. Tkn Cexts. 
$3.50 Feb Yeab, iir Ai»va;<ci. 



THE TRirMPFT COMPOUND STEAM-ENGINE. 
The «itvuui-i.'Ut{iue ^konu iu Ihc aecotupanviu^; Ultisttalions is 
of R novel ann) ingenious design. The atni of the l>uil']pr)> lisn 
b«en to produce a valvelfsa compound en/zJnr. and that tliey have 
succrvdeii udniiriibly iu diiiigDiiig und building sutrti k muicbtue U 
ndtuittod b? all whose t'X|«eritnce with sttatn-CDglnes enables tlieni 
to judg(^. 



through the cvtiudcr castiDg'. it is cvideni thnt the omission of the 
valves hft» iioi led tu troublesome complications in other directions. 
In the illii«(raliriiis. Tig. I is n vertical longitudinil section 
tbrouKb the engine, Fig. 2 is m vpriicAl rnMM-accllon tlirongh the 
Haou'. Fig. S ll a horiznntnl cro»s-»ecUoD lhronf;li the live-steani 
ports, nad Fig. 4 b a horizonltil cruM-secllen iljr<iu:{h the expaosion 
piirtfl. 
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FIG. t -TRIUMPH COMPOUND VALVELESS STEAU-ENGINE. 



The engioe ahown, which is built by the Triumph C unpouDd 
EtifTiDG Company o( Cincinnati, haa three hig-h uud tht\e low 
preature cylioders, o&eh with single-acting pistons. Eat^-h high- 
pre^^ure piston eontrols the stenm-Nupply (o Ua own cylinder and 
tliat of one of the lov-preranre rylindem. Tbp exhaust is also con- 
troM^ in the @ame manner ; so that the bigh-prefsure pi<tt»ns do 
double duly, acting an ptstotia and a^ valve'*. A.^ The Inttcr office 
h performed by means of pai^agee thrnugh tite piston head* and 



//' H' H" are high -pressure and L' h" L arc low-pre«ure 
cyliuilcra. and the piston;^ nctiog io each n-ill be referred to by the 
same letters. The piMoos ate connected directly to ihe shaft by 
connectiDg-rod; without the inlercentinn nf pixton rnl!); and tho 
cranks are net at an aaulc of 1^ dcKrees nilh each otiier, in which 
pisitioB all the moving parts are iierftclly Imlinced. 

Pistons H'' ' and L are dh<twn on the upper centre, pislona iV' 
and L' being 130 degrees in advance, and pistons //' and L ' 190 
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ttrgre¥« )D tiie tear. In 'bit p(»iiior, live steam is admiUed from 
Ihr na'c stc^m-plpe a (Fig. 3). Oictte tlirriu^li yoitu b\ pipe a , iind 
port ', to cylindir H ': hdH aI the fitme inMnni »i(-ain which has 
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(Fig. 3>. ptp« a ', &nd port |r"' |.F1gs. 1 and 8). lo rjlinder A'. At 
ihifi point tilfo, fjoron A . niovlDg upwnnl, v\oivd Ifae conmclitpo 
betvffn rvltndfTR H' and L . and ihe (team expands ia /. ffr 
the rcmalDder of ihe olrobe. As pinion L" rc-schen the lomtr 
ceDtre, port li iFlg. If cornea opposite pfpe e', and the ejJuu<t 
Bt^am ptusbiM llirough ibU cunocction inlo pipe e (Fig. 4), whiih 
coDimuniratcA with the almosplicrc ur condvaser. Whco ptstiiD 
H' rparheii the iipp**! c^ntie, lite nleam pa»H-8 from a (Fig. 3) 
thnmgb poit b", fAjie a' ', and fort g', to cyHodfr //', and thf 
parily expnndcd steam paswa from cjrlinder li" down ihrougti 
port g " (Fig. 1) and pipe e ' lo cylinder I.'. Cyliadcr L" ezbautte 
IhrouKh pipe e" and port d" into e, and cylinder L' through pipe 
t' and port d ' into e. 

The vaJvc X (FiR. 2) in merely a liTc-Meam conttection wiih the 
low.prewure cyltoderH fur heatiof up and elarling. Tbo^, wilb 
Ihe vxceplioa of lUv cut-ulf, each wl □rpirtlonsi'ontrolH lhe*leiimio 
tbe cylinder nexl preceding, id the order of rotation, and, wlcn 
acting oa a valve, h itl or Dear ila maximum ^peed; u Kite the pis- 
tons in Ibe preceding cj lindera arc at or near Iheir elowe&t upeeO. 
This tiiople expedient coolrola the Ftesm io this engine in a man- 
ner unexcelled by uny %-alTe device. 

All liibricatiou ia auuiuiatic, conaialing of a stght-feed lubricolor 
on the 8team-)>ipe, n drop^ight^feed cup on enoh end-beating of 
the »haft, and a mixture of nil and water in tbe crank-case, per- 
fectly lubricatmg all parts wiibin. The cjUoduni arc cant Ja oae 
piece, and bored si the •wnie tiote on a tool c«pec)ully designed f^ 
the puqiose. liy which means ll»ey are made atiBolutely iwrallel. 
aad the danger of leaky joint* ia avoided. The beaiinga for the 
sluft are tiored oal after beUig boiled in place, imiuriag perfect 
alignmenl; nod all wearing surroi'cs nrr exceptionally large, w 
that intL-riial friclinn in reduced to a minimum. The only adjml* 
mentA con^JM of two lieya in the coni>ectJng-roda, which take up 
all the wear in both boxes. The preamre being always dovn- 
wards. thct>e adjuatnieule are H-ldom ueceaaary; uud tbe engio'. 
it is claimed, will run indefinitely without stoppage, and with but 
little atlirudttne>^. 
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heeo partly expanded in cylinder H pomea down through port ;; 
(Figa. I and 3) and pipe c', to cylini'or L ', thus mftnittiog live and 
luW'preeaure steam on one mtI of pi^itoDs at tbe same momeui. Un- 
der the action of the sttaui, pistons //■■ and L' move downward. 



THE TENSILE STRENGTH OF SHEET 23Na 

So little haa been published about the strength of zinc, tfaat aor 
contribution lo IIu»«)U«tiou murt be welcome. The moot care- 
ful tests which Profewor Martenfi made on aome zinc sheets sup- 
pliixl by tb<? Schletiische Actien-Geaellacbaft fOr Bergbau and 
Ziukliilltenbctrieb at Lipine. in Silesia, on behalf of tbeae worin, 
hence, deserve all tbe uktc iittcntiou. These te*la, occi^rding t* 
Enffiutvrhig of J,tn. 31, w^ere carried out at the Royal Techniml 
Testing Station at Derlin, of the mechanical department of wbicb 
Profenor Martens is cliioC. and ar« described in the offlci&I n- 
parta of tliat in»titutii>n. H*80. IV. 

The reputation of kiiic ns a etructiiral material \s not jtarlicU' 
Inrly good, and these tests do not tend to show that thp metal dr- 
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live sleam being .idmilted until tbe upper edge of port g' <Flg. 1) 
ptmea tbe lower ed^c of pipe ii', nl wMch point it b cutoff, and 
expands in this cyModer uuiil the lower edge of {wrt g" passes the 
npi»er wlge of pipe e", ai which ]x>inl it jMUise* to cylinder /.'". At 
tlie «ame moment live steam pa^ttea from a through port b' 



aervM a better name for conatwicy and reliability of tin mechanl* 
citl properties. A great many leeta had to bo nutde to arrive at 
fair averagea. Tho te&t samples were five dteeta, mipplied by tbt* 
SilesU railla of the above vrorks, two specimena froni foreign 
wcvka: and ilnalty eleven sheets rolled before Prof c Mo r Uaitois 
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of con^Uterulile Importance. The wgllpUi ibmid pros out the 
niouUi of Uie clamp sliglitly. but more iiiiJ iiiijiiT> Uiwan);* the 
bnck. Direct npplication uf I1k> Iciutlii jirovtsl ijuite iia^uited, as 
sine is highly iiitluemvd by tlio rnpMity of Uip changes. Pro- 
ffssv^r Mnrtonf. therpfnre, reunited to a testing 'machine- o( his 
own desiK". thi-ee different mtMliflcationa of v.-hlcb were em- 
ployed. A3 iudk-atora for lliese iipiHirutui^, a ciruuloi ressel 
filled with ineitniry wiis t-uiiiluycd. fruiii til*" 6idi> of which a 
Cfiiiojil tiit>p brnnched olT. The cover of tins vbwwI mw formed 
by a fltronK <wntnil plate sapp<n1inK u weiKht >*un'ouumHl Dv a 
ring of Kerinan-ailver. The strain impcirted to tlii' test-piece whs 
pjirlly UiUeii up by th«; weight, tliu uu-nrury niluion fiTwting the 
Iwlufice. This HiTJingemeut. which reaenihlts Mthrrs employed 
for niniilar piiqMMff), did nol luuwer; it wait, uvireorer, not tH^Lf- 
recordiii;;. Th« imrcurj'-tubt' wii3 therefore replaced by a. hori- 
xontat cylitider with a pisttm-rod euded in another pUCon moving 
in a 9ec4ind eyllndur with a sUdL'-vulvc, which wud acluated by 
an electric device comprising electro- mngnet^ and relaya, Tl»e 
oommnn piAton-nxl curried a jnintcr reconling nn a [)a[x^r dnim. 
A third device, abto electrical, but worketl by gravity instead of 
water-pivsB'ure, wum employed for the hight»<l loud^ up to 90.000 
kilognmii. Tlieac three amingi'ments lidxired under (be disad- 
Tdtitage tli.it till? cover of the nien-iiry vessel retiiiiunl .in uDiount 
of mobility auHicii>nt to altect the accuracy of exact men.'nin>- 
ments. Frofes^ir Slarleos lientx- returned to an often -employed 
Brraugemeul. utiliziug tlie elusticily of ii Hjn'iug of an elajjtic 
steel rod. llie ideii is, tliat the variati<iiis of the ro<l ore marked 
directly (and without boing magnified by nnilliplyiiig levers or 
other devices whose accuracy Mr.^ MarteJU altogether iiueations) 
by ntKuu of a little conical diamond jioiut on gla.H8 plates of the 
size for micruHCopic slidir-i, llxed ou u plulfurm moved by means 
of a mierometer-surow imd adjusting- spring, in a direction iit 
right angles lo that of the axif of the rod. Tn-o of tlie resulting 
curves would occupy a space of not more than a f«|ufti-e milli- 
metre The plate:d M'ere examined and meaMtivd in a large Ya-'i^s 
micnwcope proviik-tl with micrometons for Iwth object and ocuhir 
glasses In this form, the recording device bos been cooiitruclcd 
by Mr. Boehme. It is, bowe%-cr, tuteudod lo leave ll«? platform 
at rest, and to register the movcioenls in the direction of both 
the .ifaNci»ee and the ordinate. 

The chief objects of the testa were to aworlain tlie elasticitiu 
at ordinary lempenilurC'9 and at 80*. ISO'^. 150", !70'. and SCO*' C. 
(between 170' and 302" F. ) . and to nBcertJiin the influences of dif- 
ferent mo<le5 of rrdling and of tinie-edect^ The latter are strik- 
ing. One can hardly ff])eak of the pl.-Lstirity of rolleil zinc, as 
even under very small straio^ the penuauent L>x|)an»iion varies 
witli each change of kiaKl. Tliere was always a iioticeable after- 
gtretching. When cold. Ibe breaking strength was 'iH [ler cent 
larger, the breaking extension 23 per cent wnaller. and the "ful- 
ne« degnw" (i.e.. tlie ratio of tlic urea compriwd by the cnrve 
to Uie ret^tangle formed by the greatest extension multiplied by Uie 
greatest force) neither lai^r nor smaller, in a dtn^ction at right 
angles to the rolling, than in that of the rolling. The two sani- 
plw supplied by otlier worka allowed, however, opposite clutrac- 
tehiitics. and one test-pieco particularly deviated in a manner 
prolxibly to be nccounted for by some i>eculiar bTatnieut during 
mamifacture. U;e chemical compositinn weniing t«» alTiirtI mi ex- 
plonaticiu. Rising temperatim^ mo«lifieil the resiiUa. Ttic break- 
ing BtrangLh increased considerably iu IJiiniier -^hivtii; Umt i^, in 
nich as have iiudergoue greater an<l more ct^ntinued pressuro in 
the rolb. It roie from It kilognuiu peraquare millimetre for (t- 
niillimetre plates, to 10 kilograms for plates .48 of u millimetre 
thick. The English npiivalejits of Uiese values are 17.5 and 30 
tons per square inch respectively for plates of .24 and .019 of .in 
inch in thickuti«i. Tlie breaking extension decreases first, and in- 
creases rapidly afterwards. For tlie lemjieralun) tests, the pieces 
were he.-ile»l in a Unw'ed-oil l«th. Tho rwults conlirm the well- 
knon-n and imiiortant fact, first establislied by Silvester and Hob- 
'son of KheRield. that xinc should be worked, rnlk^i). slainiK-d, 
tiimed, etc., at yoi^ F.. and tUat any higher temixTaturo should 
carefully Ix? avuidod. Ou the witole, tlie tests demonstral*.' clearly 
that ordinarily tensile xtreugth W^ts are nut alone sufficient, and 
ahauld be combined with folding .'ud bending test^. 



MF.TEOROI/)GIC.VL ORSERVATIOys OX PIKE'S PEAK. 

Since the Onyden fund of the Harvard College Ohsetrator/ 
was established for the purpose of obtaining aHtronomlcal ob- 
servations at aumf station of great elevation above the level oL 
the uoo, an inquiry inl« the meteorological character nf »: 
stations Koemed de<«irable Itefnre underlakiug the pmivwcd work. 
It wan known that a long series of mMeorological obtw-rvat 
at the highest station ever i>etmanentlr occupieil fur such 
pur|H>!HF had been made by the United States Hignai Service 
the etunimit of Pike's Peak, in Colorado. It wair accurdingl 
proposed to the chief ntgnal officer of the United Stnto« Army. 
(Jpti, A. W. Ureely. thit the^e olwervatinn* shniild be print 
at the expense nf the Boyden fund, in the *'AnnaU of Harra: 
College Observatory:"" and his courteous co-operation haa en- 
ahled this plan to be carried out, as f>hown in Vol. XXU. of 
"Annals" of the obsert-alory. juBt published. 

The hunmiit of Pike's Peak, Colorado, is situated in latitude' 
38" du north, longitude 10^" 2 wMt, and has a height of I4,IS1 
feet alMJve sea-tevel. as deteraitoed by spiritdevel from Col- 
orado Spriugs. It is the highest meteorological atation in ibe 
world; [«b. I^dakh, l>ein§ 11,503 feet, and the Sunnblick,. 
Aiutria, 10. 1.54 feet. Tlte station on the summit of Pik 
Peak was establi^dteil in October, ]87it, and the Rnt lel'^grapb 
report pent on Nov. (i of tliat year. The telegraph line w 
frequently iutvrniptetl, and for long [>eriods, until November, 
iBS'i. when it was viituully abandoned, owing lo the grvat 
and the difTicultr of its maintenance. Ob«ervatiuna, bouet 
were continuetl until .September. I(1S8. 

During the iirvt few weeks the observationa were more or leas 
interrupted, and it has been deemed best to commence the pub- 
lication from Jan. 1, 1»)74. at which date the station was in 
complete working order. 

Pike'R Peak rictes very abraptly from the eastward, being ai 
S.CtOUfeet ahove Colorado Sjiriugs, which ia within ten miles or 
so from the auniniit. The open plain extending to the east- 
war<l afTords uiinsuat advantages for noting 'such cloud and 
storm pbcuomeua as oiigiuate or move to the eastward ot the 
mountain; and even the peaks to the westward are eoougb 
lower to permit observation nf storm and cloud pondlti 
below the level of the observer on Pike's Peak. 

Perhaps the most notable fact resulting from a cursory 
amiaatiou of the meteondogiral elements is the remarkati 
resemblance lielween the recuiting aouual pbas4;s of atm 
preiwure and the temperature of the air. The curves ot 
elements not only me alike in having a single bend, hot the 
maximum phase of ))oth occurs in July, and the miuimnm in 
January. Not only are these elements coincident in the 
e-xtreme phase?*, hut the annual march is the same; so that 
two curves ate not only parallel, hut almont coincident. Wbi 
examined matbematically, it will be seen that not only are 
plus and minus changes from montli to month the same 
both elements, but they bear a close, definite, and apjmrentl 
deiM>ndent relation to each other, the mean monthly preseu 
rising or falling abfiiit .010 of an inch for each change of 
degree Fahrenheit iu the moutbly mean temperature. 

A similar relation between the mean moothly pressure an 
mean temperature obtaim) on the summit of Mount Washing 
ton. New nuTupi-hire (elevation 0.270 feel alwvc the level 
the sen) : bat the barometer and tem[HTature c«r\e.s for t 
year at this last-named station are not aa legular an on t 
sumiuit ot Pike's Peak. On Mount WashingtMi, while t 
extremes of monthly mean temperature fall likewiae in 
ary and July, yet the maximum monthly pressore shows 
tendency to prulong itself into August, and the minim 
pressure to continue throughout Janimry. Fehruary, and Marcb 
The relation ou Slotmt Washington of uicmtlily changes i 
pvensiire lo like changes of mean temperature diffent ali 
from that of Pike's Peak, t»eing aliout .013 of an inch rise 
fall for each df-giev' Fahrenheit. 

llie actual atnxispheric pce!»3ure at IttM^ky Mounl^ain f^laii 
above 4,tH>(> feet elevation atliiius ila minimum in January i 
its maximum iu July ot Anrruit- ftod tlie fmromelric pb 
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4K of tbo same sigo.wUI) rcfpn?nct to the annual mean, as the 
tompfratm'e phnses at siich Rtntionn, Thin plmse of barometric 
preaaurc, which is the reverse of that in the parts at the United 
States of low elevation, results frotii the lower average tempera- 
tun? of the winter months contnicliiiK the K'^'flt hoHy of air, 
an that much of it i« brought bcJow th« siimniit ot the moun- 
tain, while in nurainer revene poniUtioufl <»blain. 

The mean temperature of Pike's Peat is IS-^": with a range 
in tlie annua) menn tein)>eraturti of 4*", de[>endent on the 
mean of 17. ft^ for 1880 and 21. fl* for 1879. Tlie highest ttiu- 
pnracure obBerved was fi4', July 19, tM7i); and the lowest,' 
— 39". Dec. 2t. 1887. As might be expected, the range at 
Monut Washington ia considerably greater. The Dieau tcm- 
{lerature at tbiH latter »'tati<ia is 2f5. 1°. with n range in tlif 
annual mean temperature of 4.5", — from SS.-I" for 1875, to 
28° for 1N7K. On Mount Wa-ihington the higliPAt tem)ierature 
recorded was 74". Aug. 0. 1873; and the lowest. — 00'', Jan. 
22, ltW5. 

The daily range of temperature on the summit of Pike'a 
Peak, as det^rmineil from ten years' nlmervnttonK with eelf- 
'regittt«ring inBtrnnients, shows that tho maximum range cxxruiH 
inJulyand September (14.3" and I4.2-' respecti%"ely) . with the 
minimum ut II. H" in December. The greatest range likewise 
occurs lit adjiu.-ent stationH on lower level in the summer or 
«?arly fall, «« ^hown by t«?n yairti' reeord at Denver, Col., with 
the greatest ranges (37. 9") in .September and (27. 3'') In July: 
and at West Ijir AiiiuiHH. Col..— record of five yeans,— (S2.7*) 
in October. At Deuver the minmiuui range occuia in February 
(23.5^). and at West Las Animas in May (28. fi"). 

It thuH appeant that the mean daily range on the summit of 
Pike's Peak is only about one-half of that whiL-h obtains on 
the low plateau country to the eastward. The mean daily 
range at Mount VVashington differs materially from that of 
Pike's Peak, it h.iving its maximum (18^) in January, whence 
it dfcn-.isea quil<^ regularly to July (lO.fl-'), and then rises 
gradually to the winter maximum. Tlie mean range — from 
ten years' ohaerrationa — on Mount Washinghton in IS. 8**, 
being only slightly less ttian that at Portland, Me. (IS.A'*), 
and at Burlington. Vt. (lii.a"). 

Tlie precipitation of Pike's Penk exhibits peeullaritios in ila 
-difltribution thrDiighout the year, the amount rising from a 
primary minimum in February to n sernndary inaxirauni in 
April. A very decided aecondary minimum occurs in June, 
followed immediately iu July by the piimary maximum. The 
amount of precipitation iu the tfummer l'-^ |H-r cent] Is sub- 
fttantially the same as that in the i^pting (33 [K>r rent) . the 
remainder being very ecinally distributed thrnughoui the au- 
tumnal and winter months. The June minimum appears very 
remarkable, hut its autbeulicity eeemn assured in view of the 
fact that 'at <'olorado Sptings. at the base of the mountain, 
and at Denver, nearly 80 mileR to the northward, similar rain- 
fall ccndttionK obtain. At Denver the May rainfall is 18 per 
cent: the June raiufall, 0.5 per cent; July, II; against IS. 
12, and 24 i^-r cent res|)ectivety at Colorado Springs, and li}, 
6, and 1'^ per cent on Pike's Peak. 

The mean wind-velocity throughout th(> year ia graphically 
re|>resenti^ by a curve witJi one bend or inffection: the de- 
crease in velocity l>eing, a» a rule very gradual, from 2R.6 
miln in January, to 12.3 in July and 12.H in Auguett. Tlie 
curve of the mean wind-velocity is »uljstaatinlly opposite in its 
lihatte to the curve of the mean temperature; that ici to say, 
the highest mean monthly velocity occurs with the lowest 
mean monthly teiuperuture. and the least mean velocity with 
the higliest mcatii temjiernture. It is iuteretittng to note that 
the samp general rule holds true an bearing on the relations 
between the moan hourly temperature of the day and the mean 
wind-velocity. Tlie average hourly velocity of the wind for 
the entire i>eriud decreases gradually from a menn of 23.2 
miles JMT hour between 2. 8. and 4 *.M., to 17.3 miles h^twccn 
II A.M. and 12 noon. It is also noted that the minimum hourly 
wind-velocity for every month in the year occurs lietween 
II jk.a, and 12 utxin ; bill the distribution of the hours of maxi- 
mum mean wind-velocity is somewhat irregular throughout 



tbe different months of the y<«r, varying from between mid- 
night and 1 A.M. to the hours nf 4 and >'i A.M. Doubtless, were 
means of buurly temperatures available, it would appear tliat 
tl»e highest temperature occurs quite regularly at noun, while 
the lowest temperature occurs more irregularly lietween midnight 
and sunrise. In July the maximum hourly velocity is 15.5 
miles against a minimum of 0; but in January the range of 
the mean hourly velocities is very materially reduced, the 
range lieing from 28 from midnight to 1 A.M., to 23,4 Irom 
11 A.M. to 12 noon. 

Unfortunately, the direction of the wind w.-ir not automat- 
ically recorded, but the prevailing directions are obvious from 
the observations made thricie each day. It appears from tl>ese 
observations that 31 per cent of the wind oorae$ from the 
Bouth-west, 20 per cent from the west, 31 from the north- 
west, 10 from th? north, 8 from the uortb-eAst, and li from 
the south; while 2 per cent pertains in each case to the east, 
south-east, and calms. The dirw^tion of the wind changes 
but slightly thnjugh the different months of the year: the 
records showing that the maximum per cent comes from the 
soulh-west from March to October inclusive, but during tbe 
winter mouths the direction changes slightly, and tbo winds 
from the west prevail from November to February inclusive, 
with the north-wpsl. winds and the 80Pth*weet winds of slightly 
less frequency by 1 or 2 per cent. 

On Mount Wiitiliiugton. however, from nine years' observa- 
tions, 54 percent uf tbe wind comes from the north-west, 12 
per cent from the west, and 8 per cent each from tbe wutb- 
wewt .-jnd north. 

The olwervations for two years at Colorado Springs, at the 
base ot the mountain, show, as might be expected, very 
ditTereut wind conditions. From the situation of this station, 
it might he inferred that the winds would blow from the north 
or nortb-west, or frr>ua the south and south-east, which is the 
case; the order of fretpiency being as follows; north, S7 per 
cent; soulh-eosl. 22 per cent; north-west. IU pejcent; south, 
10 per cent. The influence of lopogniiiliical features upon the 
wind is alwj clearly 5lion*n by tbe direction at Denver, where 
28 per cent of the wind comes from the south, and 14 per 
cent from tbe north. 

.Severe and prolonged wind-storms are unusual on Pike's 
Peak, and the thiys are comparatively infre(|uent when the 
mean hourly velocity equals or exceeds fifty miles per hour. 
Tlie most remarkable wind-storms were thoM of 8ept. 28-2U, 
1878. when the mean velccity for twenty-four hours was 71 
miles, and Dec. 2.5, 18^3, when tbe mean velocity was 70 
miles per hour. The bigbest extreme velocity recorded at 
Pike's Peak was comparatively low, being 112 milee. May 11, 
1881. 

Velocities exceeding these have been frequently noticed at 
exposed points on the Pacific and Atlantic coaats. Mount 
Washington not only has higher winds than tbe summit of 
Pike's Peak for short period.'*, but also for days or montlta. 
On Feb. 27. 1880, the mean hourly velocity on tbe anmmit of 
Mount Washington was HI mile.s for the entire day. and In 
January. 1S7H, the extraordinary vetociiy of 18(1 miles per hour 
was recorded. The maximum monthly movement at Pike's. 
Peak was 28,001. in January. 1N87: at Mount Washington, 
3(1,010 miles for January, ISSS. a meuu hourly velocity 
thronghont the month nf 40 mites, followed closely by a mean 
of 46 miles for Fehroary, t88S. 

Tbe mean annual cloudiness on Pike's Peak is 40 percent, 
raugiug from 33 per cent in November, lo 74 per cent in July. 
Tbe tendency is to an excess of cloudiness during the late 
spring and the late summer, with the least amounts from 
September to January inclusive. On Mount Washington tbe 
cloudiness is mticb gre-ater. averaging !i~ percent for tbe year. 
The rauge at this latter station is also higher, varying from 
r»2 per cent in Septemlier, to 01 per cent in March. The dia- 
tribution tlimiiglioiit the year on Mount Washington appears t(h^ 
be accidental, with possibly a alight tendency to less cloodinc 
during the montlia of high temiwrature. 

Pilte's Peak is celebrated for its electrical atonns. Many 
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interesting deUil« of these arc given in the obnerver's journalA. 
The Htorma only occur when tite air is luoint: tbe most favor- 
nbte CDDditioD in durinf; tlic time a light, wft huow is falling. 
When the hands are held up, spatkH eninnotu (nun tlw l.ii« of 
theftngerb. AtsiK'h times. with cunsiilemble wind, tiieaneniom- 
eter-cu{:<e look like a circle of fire. Kach flake of xuow. as it 
aliKhtii un a mute's or burro's bock, gives a sjiark like a fire- 
bug. Tbe station was once struck by ligbtninit- Tbe electrici- 
ty cnme down the uucmometcr-rod. following along the wire 
running; to ihe bottery. Erery place the wire rra'uied a nail, 
tho head of the nail was fntie<l, and tbe wire melted at tlie 
Bame point. 

In addition to tbe regular met euro! ogical obifervalions on the 
BUinwit of Pike's Peak wbieb appear in tbe "Annals," other 
special obserrations liare been made. 



HEALTH MATTTERS. 

Coatag-ious Paeamonia. 

Dr. F. Mosijm, in a paper read before theOreifBwald Medical 
Bociety. gives details of a .series of cases of acute inieumcmia in 
■ &mily where there neemetl every reason for believing llial cun- 

[.tagion wat» tbe cause of tbe spread of the disease. TIte |iatients, 

'Bays the LarH-et of Jan. Z6. 1890. were all attaekeil during 
the Inst fortnight of Janimry, 1880: the tlrst to foil ill being 
the father, who die<l on Jan. 2'i, tlie fifth day of hiH illness. 
On this day his wife was attacked, and iihe too huccihuInmI un 
the iiflb day of the- dii*eu»e. While sIk* was ill, her son, who 
Ooostantly visite<l bis parents during their illness, himself waa 

'-mttnoked on the 2(tth. fie wa^i thirty years of age. strong and 
temperate, but succumbed on tbe twelfUi day of the attack. 
FuTtber, bin oister. who hud come from Arcndsce, near Stral- 
Bund, to be with her sick parents, and who staid in tlieir liouse 
from Jan. 22 to Jan, 26, was attacked at (Vrendsec on Jan. 29, 

liBod was adraittAd into the Qreifswald Hospital. She alone 
recovered . 

Dr. Monler pointsi nut that the parentin' house was dry. tbe 
two rooms they inhabited were well ventilated end clean, and 

'ttiat there had been no illnesses in the house within the pa»;t 
five yean. H^ thinks the father must have acquired his pneu- 
mooia outride, .ind tlmt tbe dineaae ^hb communicated in turn 
to tbe members of hia family by contagion through the sputa. 
In tbe case of the son, n jx}!tl •mortem examination showed that 
the form of pneumonia watt not tlie typti-al one: it was more 
lobular, was accomiianied by a hemorrh.ngic pleurisy and by 
swelling ol the spleen. Moreover, an examination by Professor 
Orawitz of some of the Huid withdrawn from the lung of tbe 
daughter during the height of the disease resulted in the dis- 
cover)- of bacilli resembling those of rabbit KCpticvmia, hut 
neither the pneumono-bacillus of FricdlAnder nor the pncu- 
mono-coccus of FnUikel wan fuund. In the case of the sou, 
the hlood from the heart yit-ldwl a similar micro-organism. 
Dr. Moeler thinks that such fnct.s. as well as tbe pecnliarities 
of the morbid anatomy of the latter case, suggest tbe occurrence 
of a special form of pulmonary ioDammation, owning a cause 
difTercut from Diat of the ordinary form. He secH in ttuch 

iCasea a reason for Ixdicving that many varieties of {mison may 
give rifle to pneumonia. But the main lesson from the cases Is 
that of contagiousness, and tbe need for tbe careful disposal and 
disinfection of the spota, which he believes to have been the 
infective medium in these caseti. He refers to recent contri- 
butions of Finkli^r and Cantaai on infectivity of pneumonia, 
the latter recording some striking instances where the disease 

^fraa more of the Jobular than the lobar type. 

MouTB-BsKATHiNO AND THK Teeth. — Dr. Scftnea Spicer read 
a paper at the last meeting of tbe Odontological tjuoiety of 
Londoo, upon "Nasal Obittruction and Mouth -Breathing as 
HFaetors in tbe Etiology of Disorders of tho Teeth." In the 
course of his remarks, as we learn from the iMiwtt of Jan. 8, he 
aaid tie had been struck with tbe freqnency with which carious 
teeth were associated with obstruction of tho pharynx and 
enlarged tonsils; so much so, that he bad made It a routine 



practice to examine the teeth in all cosck of na£al obstruct 
and he ttelievetl that theie existed a relation betn-iM>n Chemj 
and be further itt of opinion -that there is a gentrir relatiaa? 
belw«/vn !wme cuse^ of vaulted arch, narrow jaws, and irtcgubr 
teeth, and nasal uliBlructioii. Ntjrmally w »hi.iuld hreel 
through the noxe, no as to warm and filter the air respif 
All animaU. iiavage races, and young infants do no; 
large number of adults of civilized nations breathe tt 
tbe mouth, because they have some obstruction of tbe na:i8] 
passages, — erectile tumora, permanent catarrhal alTeciionsr 
polypi, poAt-nnsnl adenoid growths, etc. Moulh -breathing. 
said, as a predisixxsing canw of caries of the teeth, came ii 
action in various wayit. The teeth were exixwed to u curre 
of air of a much lower temiferoture than that of the body/ 
which would lend to cnuw inflammation of the perioeteum and 
pulp of a tooth; the cold, dry air produced oouKCstiun of the 
mucous membrane, with a secretion of stringy acid mucus: and 
the rapid evaporation of water which takeit plare nrhen the 
mouth is constantly open inspissated this mucue. whtcb m 
furmcd a fertile soil for the di^vclupment of mtcro-orKantame. 
Again: when sleeping wilb the mouth open, tbe touf^ue falls 
back, and the parotid secretion finds it>i way directly tbrougb 
the pharynx instead of bathing and washing the teetb. With 
reference to the so-called V-ahaped maxilla. Dr. Spicer thought 
that many caaes might be traced to moulb-breathinK, the 
muscles of the cheek pressing unduly upon tbe soft alveoli when 
the month is open. ^^ 

ScBATcaiNa TUB Back for Intbruhtent Ftovnt.— Dr. Alo^H 
Fenykovy communicates to a Vienna medical journal an account 
of some ot»ervation« made od the treatment of int'Crmittent 
fever by means of friction of the back along the apiue. Slany 
years ago, as stated in the Lancet, while at Niscb with 
rt^gimeut, there occurred so many casea of intermittcmt fe 
that the stock of quinine was becoming exbauKted, and, 
order that the patients might not be entirely withuut some 
sort of treatment, it was ordered Ihat tbey sliould be rubbed 
twice a day along the ttpiue with simple ointment. Tbe day 
after this order had been given it appeared that the usual attack 
liad not come on. Accordingly sint-e that lime Dr. Fi.'-nvkQ»y 
lias very frequently employe) this treatment, and usnally with 
ninrked succe^. Indeed, he says that three-fourths of his 
have done very well without any quinine at all. 



NOTES A?a> NEWS. 

The English Royal Meteorological Society have arrauf^ to 
bold at So (Jreat George Stioot, Westminster, on Uorcb 18 lo 
next, an exhibition of inatrunients and photogiaphs illu^itrati 
the application of pliutograpby to metcotolofey. 

— Hen- Trantn-eiler tliinks that a railway should go to the 
of the Jungfrau, and in tlie SctiUXixerUdie Bmaeitittkg gjvi 
brief account of his si-beme. Tlie railway would go from 
valley bfluw ta the summit, and would he almost entirely under' 
gToimd. There would be several intermediate aiatiou!i. from 
which cfmvfnient, well-arranged tunnels would lead tu points on 
the mumitaiu whence the best views are to be bod. If atunny 
weattier came on, the passengeni cuuld withdraw into tbe 8helt«T 
of thuse tunnels. The railway wuuld be lighleil by electricity. 

— The Tliomson- Houston Electric Coni|iany of Boston are build- 
ing several targe electric motors, or electric locotnotiTes, for a 
stoeet-railway company in that cit}*. Each locomotive will b^^f 
pon'erful enough to draw a train of cats. ^^M 

— Tlie Russian Government, it is stated, has announced ii> 
intention to liegin operations soon on tbe great railway acroM 
Liberia. Work will begin at Vladivostok and at the [H'eam 
eastern temiinu.H of the Russian railway system at the eaune 
time. The total length of the line is to be 4,375 miles. 

— The Jull snow -excavator, illustrated and described in tfaea» 
oolumns some monthit ago. received several severe tests darias 
the recent snow blockades on Weutem railroads. On Feb. 8 it 
opened up a blockade on a road belwoon Pendleton. Ore., and 
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Walla Walla. Wash., where the snow wna from ten to flfteen 
fwl deep, aad solidlj" compacted bv rain and thaw». Tlif track 
wns cleiired in a few lirmrji. 

— In tlip rmrent miinber of the Journal of tlie Anthrojiotoffi- 
cat Institute ihera is a valuablp piiix^r. hr Dr. Arthur Thimwon, 
on tlie Vtijiiahs of t'eylon, Discussing the alHnittes of Uie Ved- 
dalu), he sayn tlierc ajiiteara to be little doubt, tlial. if they Ik* not 
of the same »tock sus the so-cdIIlhI aborigines of southern India, 
they at leant present very xtmn^ points of teAemhlanoe oh n^rdit 
stature, pruportionut of limtie, crunial capacity, and form of 
skull. Tiie simitjirities of hair and color between these nK-es. 
according to A'uf'ire, have often lieeit remarked; »> that, on tlie 
whole, if physical features alone be taken into account. Dr. 
Thomson thinks the affinitiM of the Vedtbihs with the hill tribps 
of tin* XilKliP'rries and the nAtirf«t of the Otromandot coast and 
the country near Cape Cotnorin, are fairly well proved. 

— According to the Peraeveranta of Milan, quoted in tlie cur- 
rent number of the Rnglieh Board of Trade Journal, hnportjuit 
sponee'banks have lately been discovered close to the ishind of 
Lampedusa, r>n tlw soutliem cimst of Kicily. Tlieae depiwils of 
8pon>;c» exteud for over a surface uf fniin lifteen to cinbteun 
nuirine leagues, anti nre HictiaUn) atioiit on e<|ual dtHtance from 
tlie eourh>ea^tern oxtruniity of tlie island. Tlie smallest depth 
above these banks is twenty elU: tlu- Rreatest dapth is frum thirty 
to thirty-one ell». At ttiu lesuer deptlis ruck lb uii't with, on 
which the sponge grows; at greater depths a sandy noil in found. 
Alt varieties of sponffe are discovered here, including those which 
are in the greatest commercial request, and they are easy hi obtain. 
Greek and Italian ve«icts have already (JaDuory) proceeded to 
tAitipedusa to take advantage of this iliscovery. 

— One of the moat interesting applications of tlie electric light 
yet made i.i to the passage of the Suez Canal at night-time. 
This threat watertvay, which is w im]Kirt«ut to all Kuropcau na- 
tions, and jiarticularly t*i England, ran the risk of being cliokcd 
by the continiip<l development of the traffic tlirough it in the 
yeatB 1883 to 18}j.'>. At the end uf this period, however, the 
Canal C-ompany determined to light the channel at night-time, 
so that the passage could be made without danger, and hoped in 
this way to sensibly diminish the tniflic on the canal during the 
day, and to render the etatc of alTairs less annoying to ship- 
ownem, until the enlargemeJits now in progress could be com- 
pleted. Tlio company accordingly installed a complete system of 
beacons along the bank^ of the canal, supplumeut^H) by lumiuons 
buoys burning FintHch gas on the wait-r. and in llii» way the 
channel was clearly marked out. It wa« soon seen, however. 
that thiK alone would be inimflicient to insure safety in night 
passages, and it waM tJierefore decided, skyv Engineering of Jan. 
81. Uiat every vessel muvhig along the canal at night must itself 
be suppl ieil with arrnngementB for working a set of electric lampa 
on boaril. Rules were accordingly rlrawn np. which provide tlial 
these lampc4 shall be four in mimlier. one of which iH to be a 
liowerful light at the bow, inside of a projector lamp cajKible of 
tluxiwing [he Ix-ani to a distance of not l«-«3 tliau 4,0MI> feet in 
front of tlie vessel. The other lights are placed, one at thestern, 
and one on oach side of tfie liuat. The first vfswX to make the 
poaeage under these regulations was the Peninsular and Oriental 
Bteaiiuhip '*C'artliage," in 1HH6, tlie transit lasting eighteen 
hours; but, with the impruvemcut* recently efl'ec-ted, the time 
has now be^n reducxwl to sixteen hours for large veswcts. The 
Hangin projector ia tliat principally employed, both war-veHwls 
and resaels belonging to the great mail companies being Httetl 
with this aijparatua. 8ni.iller amiiHinien usually employ a por- 
table ai>paratuit. which they liud ready for hire ou tlieir entering 
the canal, and which thoy nnshiji again on roa^^'hing Port .Said or 
Suez. TIte4i* set-* of a]i[iarains include the projeetor, a dvnamo, 
and a motor, and certain flrma make a specialty of the busine^ 
of hiring them out. The grenC corotuiies generally employ a 
similar apparatus, but arc themselves tbo owners i^ tlie plant. 
Tlie night tmOic im the canal hnd inoreoeec] very rapidly since it 
was started. Thus in t88i there were, in all, :t71 night tiunsita 
made; bat in lK8(f this number had increased to 3.-<.>l nnt of a 
total of 8,430. or upwards of 71 per cent of the ves^ls pasaing 



through the canal: and faur-Hftbii of the total tomiage used tfa». 
electric light t«j a-<«sist them. At tlie same time the ai 
duration of tlie lufwage has Iiecn reduceil upwards of 40 iier cent. 
Putting these fnctH into another shape, it appears that the effect 
of tite electric light a.s applieil at .Suez has tK>en the wimc as if 
the canal had been increased from 33 metres, its iH'eseut width at 
the bottom, to S2 metres. — an operation which would cost at 
]ea«t 930.000,000. 

— The National Home-Reading Union, London. Eng., has 
lH<en formetl for tlie puriKise of developing a taste for recreative 
and iibftructlve reading among all claKseA uf the community, and 
directing home study to definite ends, so aa on the one hand tiP| 
check the t>i>n:>ad of |>eniiciouif literature auion^ the young. &n^ 
on the other to remedy the waste of energy and lack of pni 
ao often fouml among thotie who have time and opportunity for-ft'' 
considerable aniomit of reading. It^ objects are (1) to draw up 
and publisli courueu uf reading adapted to tlie fasten and require- 
ments of different classes of readers, especially (a) young people, 
{h) arcliiAns, (c) general readers; (3) to ptiblitili foi-f^ach claeaof^ 
reoilers a cheap monthly magazine, giving introductions to 
prescribed books, answers to queiitions, and otiier helps (tlie' 
ri.'utlers will be orgiuuKcd, as far as possible, into local circles 
under suitable leoilers, cehllicatee will lie issued to those who 
luive completed ref^lar courses of study, and such further aseiBt- 
ance a£ experience shows to be practicable will be rendered) ; (3) 
to iji^^aitize summer a^uemblies at convenient centres, wlien lec- 
tures will l)e delivered by experienced teucUeni, social giillaTings 
held, and excuntions arranged. The first reading seasiin com- 
menced on Oct. t last, and the union now numbers 5,.'j0rt inembeni. 
It publislies a monthly journal in three seotioiis, printed at the 
Univetsity Press, Cambridge, Elng. : (u) ' 'The General Header's] 
Magazine," which contains chapters on literature (English and 
general), nature (organic and inorganic), hUtory (English and 
general), and political science: (6) "The Artisan's Section" of 
the montlily journal: (c) "The Young People's Section" of the 
montlily journal. Tliei<e all give directions for the reading 
study uf the prescribed books, abstracts of these books in mc 
cai<es, and ijuestions on them to lie anHweF(.>d after muling, 
union bids fair to be a great elevating and civilizing agency, 
and it»t very rapid extension and success have already outstepped 
tlie most sanguine ex[>ectatiaaB of its promatora. 

— The fnibject of sjwUing-rcforra u occupying a great deal 
attention in France. M. Mich. Brcal wrote a very exbanstiTB 
article on it in a recent uuniU-r uf tlie SUnme den Deux- Mondea, 
and M. T. Caml' lias a reply (o it in Uie January number of the 
Ri-vue Pi'iIoffOQiqita. ASior discussing die merita and demerita of 
the propoBala of the thoroughgoing phonetic school, which he 
characterizes as too 8wee]>iug, he [lOsses on to spelling on an i 
etymological basis, and points out tlie hopele^ contradictions 
tlie present system viewud from the j:>oinl of etymology: itnbMli'\ 
with one, and imbh'UliU with two Th; cJiariot and chamu^ 
chartftte; jthiUmophie and faut'mr. fantaiaie, etc.. parallel ox- 
ampleid of which con be found, and liave often Iteen pointed out, 
by the English sjwlling-refonners. Ho then enumenitcs Oie re- 
forms which be considers moderate and within the bounds of 
praoticnbility: I. To bring tlie !({>el[iug of Ute conjugated fonns of 
tlif! verlM) in eli^r and eter under one and the same rule, and to 
cease writing j'e chunctUe by tlie aide of j^ module. 3. To do away 
with luetesa exceptiuus, as in the wvtm nouns in ou that lake x 
inatefid of « iu the plural, Z. To suppreas useless double vowels 
and consonanta; to write fton»?Mr as well an honorer: abatre, 
ticabler, apeler, aporier, atniper, where only one consonant is 
pr,inoimc^<l : but to continue to write appetetice, acclamer^ 
annuite, iitnotxifiott. immQrtalit^, etc., when? the double conso- 
nant is heanl. He gives on thi») point an exi>erience he had ut the 
insjiectinn of a girU' tchool. He bad expressed his surpriao to 
the head mistress at Hnding some of the eldest pupils copy out 
from a dictionary liiita of wurds commencing with ab and uc. 
" These pupils," replied the head mitstrcss. "liave an examina- 
tiontopaaa. They mtist know how tosjiell rfcat/i^Mieand aecabler, 
apertrvoir and apparaltre. aliinniter and allaiitr, agrandir and 
aggraver, etc. If 1 trust to their getting up tlie spelling of such 
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srtls frfJDi tUf hupliazuni way in which thoy occur in dictation 
ami rendine Itwcms, thoj- will never learn them all, nntl tliooe 
tbey do learu iniittt be pciinled iml to iht>m ^)i'CLaUr at n grout 
luBH or time during these lessons. 1 thought iJiis pliiii ot axn- 
cisea botl4?r. I own it to U- uuintvUigvot, jwi. nl»urrj; hul It 
answers ite purpose." Th<* inRpcctor confesses that at this replj 
! he was gmvelltHl. 4. To iiupprran a^ much ae pimnihle all exer- 
tions. And bring them under general rules. We should soon get 
acc'U>itoino>l to rtitUettuf, (fhft\ivt, c»Vw*, in which wur<b the r ia 
due to a (rmniinatioal error. Wliy write ath in hnUinT, and oulx 
in ctxikeiy? Why not write tlfn livrfk hiitren^ ;m we ^vTite rfM 
habits bict<» * Why not give the birthright to aginniii. ejreat, er- 
rata, qmttuor. and write them with an * in the plural? We 
write pi-rtr-jiltiNte Ufause a holder Imlds only one |i»*o. hul itorte- 
eigare* because It holds more than one cigar. This ia hair-split- 
ting. On thit> principle, are we to write den vittagfoiv en ra«- 
qttette, or ni tvtquettfs : du sirop de gro$eiite. or de groneiUtK ; 
dea oineiiax qui votfi^rnt dejleur en fleur, or de Jlmrt m firttn t 
S. In tlie COM* uf compcmnils that are of anulaut utrc, to nippres 
Uh; hyphen: to write /lor/r/zhn/w', pt>rtemonnaie, as well aaportt 
/tiiVf. porteffUiU^. On the five prcrediug fiointa. aa w^ll a»on 
the folhnvinc. M. Carre in at one with M. Ureal, fi. ToaimpHfy 
the rules of the (last iMUlicipIe. At j>reswit -we wTite, la mai»on 
q'K j'ni vit conntruire, and hi nutixou que J'ui vue tomber; hut 
the syntax is the same in both ca.-es. The real object of vu iit tlie 
infinitive with which it forius one phrase, one idea. In the 
secotul ca^e. aa in the tint, it is not f/t«- house that J have »eei>. it 
is la maimn qui Iwnbait: what 1 saw \» the house that fell, the 
faitiny house. 

~- The bound volumes added lo the libnu?'. Kanaaa Historical 
Society, T»peka, Kau., in the paM yeur numbered I.'.!<IO: un- 
botintl volumes and {jainphlets. 2.348; roluniea nf newsjnpers 
and periodiraht. 1,058: single new3}Nipers and newspaper cut- 
tlngK containing special historical matter. 3.707; maps, ntlasca, 
etc.. 53: manu.scripla. *^19; picture;* uud other wurku of art, 
887; scrip, currejicy, and coin, (*: war and other relica, aS4; 

-miacellaneous contributions, W. The library occeesions during 
the past year liuve somewhat exceeded in number liie average ot 
foa'mer yeiii-s. They have be^'n <if the same general character. 
Tlie purchases have been chiefly coulincd to works ninre or less 
directly perraintug to Kansas. The additiomt to the number of 
Tolumcs of newspapers anti iieriudicals exceed timt of any year 
except one since the organization of this suciety. This year's 
experien<.v ]ia» brought additional proof nf the gr^At vaiue of thiti 
department. There are now 9,084 volumes of this claas. Of 
these, lt.HI8 volumes are tiles of Kansas uewspaj^ers. Theae rep- 
resent every coimty and eoiifiidemblc town in the 8tAte. Thi-se 
files are consulted by the people of ail clawefi.^by teachers, stu- 

^dents, and hx^al historians and writrrF : f<ir information as tu the 
early settlementa, the organization of HX-'ieties, churchei, and 
schools ; for the proceedings of political conventions and all public 
gatherings: for the rceui-ds of public men; and for LrflTjelal and 
legal uotices. In these days historical writers seek for orighml 
information as to the tairly beginnings and the every -day prog- 
rcm at the Booial life of the pe*>ple; and they have come to 
k;am that it is in the culunms of the daily aud weekly newspoper 
that this iuformulion has been most fully reconled. and that no- 
where else is exact data to be found. Teacheni and stiidentei in 
our e^lueatiinial institutions are more and more learning that the 
study of the history and development uf tlieir own State and 
locality »re worthy of Uioir attention. Xo little of Uie corre- 
spondence of the secretary is eniploywl in giving information 
sought by students, teachem. aud otlier inquii'era for «ich local 
information. 

— In one of tiie lectures delivered at Abetvleeo. in January, 
under the (iitTord bequest, Dr. E. B. Tylor. says Natuir. offered a 
most inlereating suggestion us to the moaning of a well-known 
but puzzling jViwyridu sculpturi-Kl gr«»up. Tliis group ecai»ista of 
two four-winge<l Hgnreif. with iHHiieii of men and lu'ndh of eagle:*, 
standing opfx'iftite a tree-like fonnaiion, which is easily reoog- 
^nized as a L-ollection of date-pahns, or a conventionalized rep- 
resentation of u palm-gro\'e. Each of the two Ugores carries in 




the left IuuhI a tnicket or basket : in the right, a body which Mclk 
seems to be presenting to the j«lm-treo- Wliat is Uiia hody? I 
h lu-ually described an a Hr-cone; bat some have rej^pirded it 
a hunch of gi-ape», other? as a pine-apple. Dr. Tylor suggests 
that it »hould U> connected with the most obvious point ot inter- 
est fca* which the date-palm tuu been famous ainoni; »alUT»1i5t» 
since antiquity; namely, its neeil of artificial fertilization i 
order to prodm-e a cnip nf edible ilate.1 This procesH in ltd siin 
plest forui consists in shaking tht* pollen from the luilorpsce 
of tlie lunle dnie-pulm o%"er Uic infltn-e-iccnce of llw female, 
practice is nieutioiwd by Tlieophrostun and Pliny, and in m^ 
ttmeBi in «uch works as Shaw's "TniveU in Iburhary.*' 
Tyl<»r exhibited a (b-uwiug of ilu? nrmle palm iufloreacence. 
snid it was luinlly necnsary tu point out thu n-seiublauciu' tu 
object in the hand of tlie winged figure of the iVssyrian sculptu 
As tlic cultivator of the jwlm-tree ha* to ascend the tree iu 
to perform the pnxvsH nf fi>rti]iz.'ition, he of courae tokeit wi 
him a supply of fresh Howpts in a basket. Dr. Tylor** theory, 
therefore, is that the objects carried by the winged geoii of 
Assyrians are the mule infioreacence of the date-ptilm izt one 
hand, the Imsket M'itb a fresh supply of inflorescence in t)i(.'oth«T. 
and that tlie function the genii are flepiotml in the aculpturts as 
discharging is tluit of fertilizing the palrn-grtives of the counoy, 
— a fuuction which mu.^t lure beeii held to denote their g 
bcnellceuce, since it showod tlicm fulfilling the gn-at iliity 
providing the Assyrians with hreod. 

^Tl>e following, published in .Vn/urp of J.in. yo, is tiuiulai 
from*u notice published by the HUtltoritiea of the Madrid OlMprr^ 
atory: "D. Kmesto Caballero, professor of physics, and flireot<: 
of the electric-lighting nianufaolary in Ponteredra, writes to tlij 
observatory, giving details of a remnrkabte meteon^logieal 
nomenon which appeaml at 0. l.*! P.M. on Jon. 2. In a sky serci 
and cleoi'. there appeared suddenly a globe or ball of flro of tlie 
apparent size of an orange, which, after falling (it is not j^'^si^ 
ble to well indicate how or from whcncej upon the coniiuctii 
wires stretched across the city, entered the uianufactory (r<«feriii 
to) by a skylight or window, struck the Hp{Kinitns for di#trihiit- 
ing the light, from which (after raising the annuture of a ii 
netic current clnwer) it stnick the dj-nnmo at work. In 
presence of the alarmed engineer and workmira present, it 
bouiuled twice fnjin the dynamo to the conductor, and frritn 
ciMiductor to the dyiuinio. tlien fell, and burst witli a sharp and 
clear dettmnliori into a multitude uf frugnioits, without produ- 
cing any harm or leaving any trace of its mysterious existti 
In various parts of the city (he lights swiftly oscillated and w( 
extinguished for some seconds: and thai the d.'U'kness vms 
general and loug-continue<l, was owing to the ailinimblo sclf-j 
jKisseMsiou uf the employees, who almost instantly established tl 
order of things, so suddenly and strangely interrupted by ihtj 
mysterious meteoi'. of whot<e action and presence there only 
raalned traces on the melted (or soldered) e<iges of tlie thirl 
wjpper plates belonging to the unnaturc of the circuit -closer J 
Outside the building, and at the moment nf falling upon tliecwi* 
ducting wires, it was .seen by (.'unong others) the pn)fe»ua- 
natural history. Sofior Onrceran: and, from various effects ob- 
served on the wires during the following day. ther*- were un-j 
doubteil mauife-statious (in uo otlier way explicable) of its elec- 
trical origin." 

— An iaterwting i»iper is contributed by Professor Camel 
to the Philosophical Magazine for January, in whiidi he attem 
to express the iiertoilic law of the chemical elements by means 
an algebraic formula For rauons which are given in detail i 
tlie memoir, an ex|>rtwsion of the form A = e {m -t- i r) 
adopted, where .-1 rejiresetita the atomic weight of tlJe element, 
u c<mslant. m a lUfmlier of a serim in arithmetical iiro^re&tii.ia, 
defiendiug upon the horizontal series in tlie periodic tabl* to wliich 
the element belongs, and r the miixiunim valency or the nnni 
of the vertical gmiip uf which the element ia a niemlier. I 
a uuml>er of appniximatioiiH, as wc hmni fmin \aturt' of Jiui. 
80, Profetisor Camelley tlmls that m is hctn represenietl by tha 
value in the litliium-beryllium-tiorun, etc., horizontal row- 
by 2} in the tHNliuin sericii; 5 in tJie potassium series: and 8 
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12. 15^, 10, 32{, etc.. in the miLiaefiUtmi rows. TIihr m is a 
member of im Britliiiit'tieiil Bt-ries of which the common difTerence 
is 3) for the Bret (lint- nieiiibere. atid aj fiw nil the rest. Od 
calculating the valttM of the constant c from the c>iunliOD = 

' for 55 <rf the elements, the numkeirs are all fomul to lie 

m +■ yv 

between fi.Onnd 7 2. wiih a mo-an v.nlue of O.il. In hy fur the 
niajonlT of cases tlv value U nmcli closer tn the mean ft ll tluin 
L-* lepn-st-nleU by the two extreme liinitK: thus in IVt casi-i the 
Talue* lie Iwlwoen (J.4.> arnJ G. "!•'>. U the nam))er 6.fi. then>fure. 
is .iilo|]le<l ad the vuhie of c. ami the atmiiic weights uf the ele- 
ments are then ciilciilated fivni the fonnuUi A =15 (j»i 4- 1 r). 
the calculated atomic weiKht.<< thu.<t nl)taine<l .i|i|mjxiitiate much 
more eheely to the experimental atomic weights tlian ilo the 
nnmbera (leriveJ from an a^ipltcntton of the atomic heut a]^>roxi- 
mation of Diilong om) Petit. Tlie niuntier ti.'l at once striken one 
as boin^ i-einarlcthlv near to the celebrated 0.4 of Dulon^' and 
Petit, ami IVofe^sor (VirneMpy draws the OAnolusum that then.- 
miiirt be u cunnection between the two. T]iisn«iumptEon ii|))>ean) 
to be supjxjrted l>y the (ullowin;r interattinf; facts. If we asaunie 
C to re|ire»ent the atomic heal, tlien a(<wnic weijrlit =■ atomic 
heat X (m -h t'v)=: atomic weight ^ »)>ociflc heal x (w + 

t'v) ; or Bpeciflc hent = On calculating the spwiflc 

m + » f 

bents of tlie elements from this etjuation, they lirc found to agree 

remarkably well with the experimental value^t. exwpt in tho^^e 

cases in which the observed specific heat is knorni to be ah- 

nonnal. Again. Bcttono has sIkiwd tliat tlie harclness of the ele* 

ments U inversely prnjxirtionnl to their ftpecific vuluniw. If this 

be so, tiardn'-ss = •''P*'*'^*' Rra»"i»y. „,j on cnlciihiling the hard- 

ness from this fomtula, the nnnihers are again found to a;;rce 
very cl»w«ly with the hardness exjieri menially dctermimx) by 
Bettoue. Tliut IJie pericuUc law may therefore be approximately 
expreasefl by u formula of the ty|H} A = e (lu ^ » r) ap|)(>an 
very probohlc, midtluit Uie nuailKT (l.n is a very close appi-oxi- 
matic^i to the \*alue of c apjiean ahm to be estiihlii^herl. Morc- 
■over. the fact timl m in the even series representK a wliole num- 
ber, while in the <xld serie-! it represents a whole number and a 
half, correwpondi* to the well-known diflen-nee in chemicHl prnp- 
erties betis-ecn the membeni of thpse series; and the afisuniption 
tliat the eornniou diffei-euce between the first three value:) of m 
h only 31. while In-twuen nil the rtst it is 3J. ia borne out by 
Mendeleeff'** stntemenl tlint the elements of llie litJiiuni aiwl w<li- 
um rows are more or le-sB exceptional in iheir nalun^-, iinil not 
strictly compamble with the auhsetiuent series. 

—Tlie demand for fibre-machinery, so extensive of late yean* 
in Mexico, is likely to be iucreaned under moie favorable Rwcal 
circum«taucc8 by the development on a large scale of the siaai 
hemp iodiistry of the Bfihunm*. I^st year Sir .\mbrotje Shea, 
governor of these i«landt*, whieli area natutvl coutitnmtiuu of 
Florida, wrote to the Lon</o/( TimfJiH poiverfnl appeal thai MritiHh 
cupilalitit« sliotihl undertake the cuitivatioQ iu the Bahamas 
of tbi« rival to manila hemp. 'I he demand for the tatter long 
ago iHitHtripped the HOpply ; and. to make i;fiod the deHcieney. 
tibre luks been H^ught for ir all parlA of the world. Tlie mnnt 
uuccesiiful 8uhstitiite of all. we learn from EHijitn^erinj of Jan. 
31. has been siral. a wild li^mp-plant indii^eimuH to t'entral 
.\meri(it aud llic UVmI hidiea. Thanks to the prompt enler- 
prifieol AmericaiiH. the trnde socn began to flourisih in Yucatau. 
wliere large tracts of waste lands aie covered with sisal hemp. 
Ex|>erieDce, however, »oon revealed that ouly carefully selected 
plnat4«, prufierly cutlirated. could produce tibte that would 
stand the U.tsM applied to gtxKl mnnila. It was found, ntore- 
over. that the plant wah stronger and more fibrous iu tlie Ba- 
hamas than in Mexico; and the reitult wai, tlutt in order to 
render these islnndH the counterpart of the Manilas in pioi- 
perity, if possible, the auU>oritie?i dwideU to grant an export 
bounty of t'4 |.'i». 4d. (mt ton on nil niwil Iwiinp grown iu tlie 
Bahamaa. Tlie etTect of this ehrooragenteiit haji lieen to dniw 
English capital to tlie jalnndit. where armngment-i are now 
being made to plant ten thouaand acres with this useful plant. 



.Si.-sal is Tike an aloe in a|t|M?arBnoe. and has leavpfi about six 
feet long. It grows wild on the pmirest soil5, nprouting freely 
from a sucker, and in three years the leaves tire ready for 
plucking. Kor nearly twenty years it continues to fumifh, 
scaMiD after seawn, crops of thcM? leaves, which are gathered 
by coolies, placed iu tilrre-uiaehinei!, untl are tmled ready for 
export within 11 few hours of lielng plucked, Kxcenstve drought 
or raiu Imviug no effect ou the plant, and no attention beyond 
pruning being npe<Icd alter the 6r»l year or two. the crop is 
inexpensive to unmage, and practically permanent for twenty 
ye,Trs, wU«rn the old plants are replace»l by young ones. If the 
energetic encouragement of the governor, and tl»e liberal bounty 
gmntet). cause the cultivation lA the plant to be conducted on a 
large Rcnle. a fresh least' of prospi'rily will be conferreil upoti 
the Dabaums, and the umchiucry trade. M well as tlie fibre one, 
will lienefit by the new Weitt Indian iiidUfctry. 

— From u desire to verify his owo reoearches as to the causes 
of failing nutrition in ogeil organit-mn. Mr. C. A. .Stevens offers 
three raMh piizes of 9175, $l3-'>. and |>I00 for the Wst three 
comparative demoDstratjons. by means of microscopical slides, 
of the blotxl capillaries in young and in aged lisKUes, canine or 
huriinn. By young lii«iit-t (canine) arc mcont tissues from 
aninia]<^ between the nge^of oneand three years. By aged tlMuea 
(canine) are meant tia^ues from animals not less tluin twelve 
years of age. By young tiesufw (human) are meant tissues from 
subjects betweeu the agev of ten and twenty years. By aged tis- 
sues (human) are meant tissues from fiubjectH not lesti Ituin sixty- 
five years of age. While a preferenw will he given to di'mon- 
strations from hum.in tissues, it will be possible fur work in 
canine tissues to take the timt, and indeed all, of the prizes. 
But of two slides e<|ually ^'t?" done in all respects, one cvuine, 
the other human, the latter will be given the preference. Ta- 
nioc tissues should he from large anlmutft. Twelve slide<t from 
young ami twelve from ageil tisfliies must tie sultmitted by each 
competitor, together with a full description of tlK< subjects, 
methods jmrsued, and every detail and circumstance which ia 
likely to throw light upon, or account for. any iieculiarity. 
Tlie slides are for companion as to the condition of capillary 
circulation, the young with the old, and should lie iu numbeied 
pairtt. or grou[n« fr<jm the same kiml of tis^ie, The term 
"tiwue** is iiffHl Iti a general nenae; e.g.. |iiilrnimary tissue, 
hepatic tissue, renal tissue, osseouj tissue, muscular tissue, 
nerve tissue, alimentary tissue, etc. No particular wrhedule of 
methods for inject ion or )>taioingwilI be insisted upon, and no more 
dellnite diiectionsor expLinations will be given. The slides, care- 
fnlly ittcked and lioxe.1, tf^ether with descriptive manuscript, can 
he sent by mail. It is stipulated that tlie demoustratioiis which 
receive the prizes sholl become the projierty of Mr. .Stcvcnu. for 
publication. All others will be retunuxl, if deaircl. No 
paeudonymes required. Accompany slides, in every rase, with 
(real) name and .-iddres^. Unless of known reputation as a 
biologist, a reference is respectfully solicited. Iteservation : do 
award will Im? miitle unless work of at least ordimiry merit is sub- 
milted. Tills offer is made on the ttrst day of January, ISIN), and 
will remain o|ten until the twentieth day of August, 18D0. 
Slides apd manuscript will be examined and receipted for aa soon 
as received. The prizes will I* adjudged on the (irst day of Octo- 
ber. 18E)(I. These nominul prizes art* offered less in expectation 
of results' from the ui:iney an an agent than in the boi>e that 
the offer may furnish a point d'apimi for really needed work. 
Besides professional olnervers and students, there are in the 
United States a large nuralier of amateur micr<»»copi8tH of 
acute vision and undoubted taleni. who are at present playing 
with micro«c»)i»es as with toys, merely to itee the curious or 
pretty things. The time has come to concentrate otwervation 
upon the one proper object of biology; viz., the renovation 
and prolongation of human life. Mr. Stevens's address is Nor- 
way Lake, Me. 

— Herbert Ward, the African explorer, in coIlalKimiion with 
D. I). Bidwell, begimi in the Seiv York Ledger uf Alareh 1 a seriea 
of articles dewriptive of a canoe journey of iwen'y-flve huiwlred 
miles on the Upper Kongo. 
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98. SO a jBftT. 



CommunloBtloiia will to wetoomed from uij quiLn«r. ATvitnuita of MleutiOr 
[M|Mniu« sollolted, wtd Ivcatf oo|il«« uf tbe Ibsub L'oatalnlnit aurli will be 
Qi&Iled tbe ftotbor on n^unat In «i)r<ui«f<, li«Jeot«d mMiuwrtpts will hit 

tuntfd to tbo ftuthon oolj- wb«D tb« r^qulalto unuiut of p<wtAf* oocotn- 
nlM the nanuacript. Wbitt«T«r l« IbIfimImI for imtertloa tnuBt be anttauiU- 
Bftt«d l<r (bo BAtnu «n<] addmai if tbi? writer: not otieeaMrilT for pabUcaUoo, 
l)iit M a gUATKiic/ of good Caitb. W» do noi hold ourwIvM roapcMulbl* tor 
■nj view ar QjrinlanB eKpTeaaed In tbe DQtiuiiuuloallotis of our cong ipondgnUt . 

AttwiUoin In oallod t<> Uir "Wonta" ailamn. All tuv Inrttril to oac It (D 
BollPlUnf InlormatioD or iwekiiiif new imitiioiu. The uaine auU addiVM of 
appUoaiits ahmild b« RinRi In full. »u UuU onawora wUl ((O dlrvct to tbviu. Tnc 
-* BsctMUige ** oolama la Ukowlae ii|iBn. 
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ProceedingB of the Society for Pngchkal Rfsearch, pjirt XV. 
London. Hoc. Psych. Geseerch. H". 

This namber o( the "Proceedingfl," though (luted Dpcemher, 
ItlHO. has just ronie to hand. Its cootents are very vutuai, nod 
the titles uf the contributtous illDHivel.v attractivp, We may 
select as the tnout intervtitiiig pagep of the number tlie brief 
pivliminar>- rt'[Kirt on thi? ceaHiiK of hallucioatioiiA. and Mr. 
Uarkworth'H paper on "Duplex IVrwnHlitj." The census of 
hallucinatioas relatetj to the answers received !>«> the fulluwiufi; 
«]liory: '"Have you wer. when belitviuK jourseU to be com - 
|>leU'ly an-uke, hat) a vivid iiui^rCMioD of neeing orlieEug tourlu^d 
by a living being nr inanimate object, or nf hearing a roice, 
wbirh imprefision, so far as you could discover. wa.s not due to 
an external physical cauHef" In England S,ll'28 auswent liavc 
been received (1,6S3 women and l,9«;i men) ; and of thew. 
1183, or 12.4 |>er cent. Iiflve answered **yeifl," Of tbe^il, more 



than two-thlrd« (SSI) are women. The natnre of the lmpre»> 
flion was visual in 20.^ caiwtB. auditory In 115 cabps, nnd tur- 
tile in 34 cases. Futtber subdivisions are niadt*. and Mrivnl 
iuterostiiig poiu(« HUiigealt^d, which n-ill doubt Iom^ l>e fullr 
cnnKidered in the cnniplete re]K)rt, For this. .'30,000 answfni 
are dexirml, and the Inquiry is going on in Franoe. (ierauny. 
and the United Utales. In France, np tu last October, (tS3 
answers were received (300 from men and 161 fiom women), of 
wbieli 106 ADswer "yes,** tlie perceo(agf< uf afllriuatiTe nnswew 
Iteing again nitich larger among womm than among; men CM per 
cent and Itt per cent). Prafe«aor Hidgwick oxphiiitn th<> purposes 
of the cenanii from a point ot view ceruiinly not tbat of thnee 
nnswfTiag the ijufriett, and places as tlie venr- la&t of liis rv- 
lunrks a cAUtion. that Bhnuld have been print«^ in rod ink and 
large rapital lelteiM on all jiages of theblankn; namely, to 
record tfcparnlely all l\wki! niia give, or are askMl to give, » 
reply because something is knon*n or raspected of their haring 
had an hallucination. Without llita precaution must strenuously 
observed, the result can have tittle value in flxiui; the jireva. 
lenoe of hallucinations. Mr. Bsrkworth's esttay deals very ably 
and Interei^tingly with ilnwc subcNuiscJou^ automatic phennmena 
whose vital im|>ortance in the intellectual life lias been sn 
clearly shown, auJ not leant by the phenonieuu of hypDOtism. 
Tlte tracing of the relation of tliese degrees of consciuusneeu to 
various strata of pertwinality, and to those bizarre diHintefcra- 
tions of self presented by morbid psychology, forms the main 
purpose of the esaay. 

To deal first with the suppleuient, we Hnd nn account uf the 
recent i.-ougrcss of experimental psychology, and eBpecinlly «f 
the proceeilings of tlie section on hypnotism, by Dr. A. T. 
Myers, and several review*! of recent hypnotic llteratiiro hy Mr, 
F.W. H. Myers and Mr. Leaf. tlio.H< by the former hoinf; rather 
controversial in character. To dent fairly and yet critically 
with the wain iMk|>ers of the number is no easy task. It is 
nil too evident, that Insteail of profiling hy our increased 
knowledge of the possibilities of deception, and the many side- 
lights of p«ychic phenomena which this society, either directly 
or through its antagonist tf4, has aided nnd encouraged, the ex- ■ 
periments seem to be conducted with fewer and fewer precau- 
tiooa, and speculatiuus indulged in inure and more freely. 
This is not the place or the occasion for the detailed review 
the ex[)eriments on tliought-transferrence offered hy rtufesstTr 
and Mrs. Sidgwick and Mr. Smith, and ttinee of M. Ricliet on 
clairvoyance, uecesaary to show how much weaker the evidence 
collecteil will be when clearly aud logically staled. The poaaibili- 
ties of Ifause who gue»s the numbers drawn from h lotto-lmg get- 
ling a glimpse of wliat watt going on does certainly not seeui tt> 
have been excluded by the experiments (as related) ; and noth- 
ing can be more suggestive than the small numlicr of corn-rt 
answers when Mr. Smith is in the next room, compared with 
the successes when in the same room. Professor Ricliel's 
jubilant tone is not consistent with the facts he has to tell. 
To sit up all night with n nervous subject holding an envelope 
containing a playing-card in her hand, and taking an hour or 
more to guess the card encl«.>«ed, is certainly a utarvellou<t de- 
votion to science. But a Jittle more method and caution, and 
enclosing the rants between sheets of metal inetead of in 
envelojies, would prohahly be more to the purpose than thi^ 
devotion. We are told nothing of the history of the cards 
from the time they were bought until placed in the envelope: 
nnd so signilicanl a fuct as ttiat court-caiVls were guessed rightly 
»o large a propurtioo of times is recorded as a peculiarity of tlie 
olairvoynneo: and over M. Ricliet's calculation of the cbaiicev 
in the matter one loses all patience. Tliere are also a cot lection 
of notes of aeamtt with D. D. Home, by Mr. tTrooke^, fi 
which there seemx no liulHcieut ru(w>N if'/frc, and tlie longest 
article of the uumlier. by Mr. Myertt, on apparttiuns occur- 
ring more than a year after death. It Is difllcull to take Sir. 
Myers seriously in lliis contribution. One always admires ttie 
patience in analyzing aud describing these many cu^en ut a 
paritions, but ends by suspecting that Mr. llyera*8 detail 
knowledge of the mental habile of gbo«ta must be t«IetMt|ti 
cally obtained. 
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Aiaotute iteam'rtmfnta in Siectriat^ ami Uagnrtitmt. By An- 
drew GraT. 3d ed. Lumton mid New York. Macmillan. 
Ifi". $1.23. 

Trr flrKt eflltiiin of this wnrk was pnbllHhfid in 1R84. It con- 
ai^fted mainly of papers which had prerioualy been t-outributed to 
tlie c.-olunins of i\atiur by Profesaor Oi-jy, togetlmr with such 
altent(i'iii!j and additions as ho det'inorl advisably lo innko in order 
to remliT tlw? l¥Xik more generally awful. 'While it made iu> 
prett^iutiotui to \viiag a complete or esdianKtive tnmtitw on Ow 
subject, it Kavc. as far as its limits admitted, a cleaj* account of 
Uiu present system of ab3«;lii(e unite of elwtricftl and magnetic 
mL-9aureiiient«. as well aa of t«ome methods and iDslrumeDts by 
which the system may be applied in theory and in practice. 

Soinethin;; ovhf a year uro the first volume of a more compre- 
hensive treatise oil the subject. Iij' the same authorand publisliera. 
nuide its a])|H.'urance. wliicli, together with die second voluiuu 
now iu pn'i«ratioii. it wa* intcuiled would supiTaetle the orij^inal 
ainall work, then out of print. Dul Profei^ir (>ray found Ihnt a 
deniantl ^ill existed for tlie orifi^nal work, or for one similar to 
it; and the present edition, amplified .ind br[in;;lit ilown to date. 
ia tlie result. Iu it are tncurjiurutud a fun* (larty of the lar^^er 
work, which adil much to its value. 

Amont; the nuiny additioiu U> the pres^mt work may he rtwa- 
tioned a fuller account of the determination of ti»e horizontal 
couipfinent of the earth'it ina^elic Held: a description of Sir 
William Thoutbou'ti stuudanl ele^*trical iu^ttruniunly; u more com- 
plete:- treatment of the t^raduatiun of inHtrumenla: uu extensiooof 
tho tlii^ory of nltemutiu;; niachiReci, iiuMuding Di-. llopkinoon'a 
theor>* of the workin;; of alternators in eerie? and in parallel, and 
additional lufuruuition ri^gardiu^ llie meaMuremeuUi of activity, 
etc.. iu the circuitttof allematorit; and a cluiptvr on the theory 
of dimensions of physical quantitiest. Iu the luM-named chapter 
tlie author takes Uie view itiat the dimensions of tlie electric and 
magnetic inductive cap;icities should be left undetermined, aud 
regarded aa bo related an to render the dimeiLtioiiB of every physi- 
cal quantity tlie same iu tJie eleetro-};tatic as iu the elivtro- 
tnugnetic stystem of units. 

A Bawtbook of Florida. Port I. Atlantic Coast. By C. L. 
NORTOK. New York. Longimins. Itf*. GO centa. 

Wb are so accustomed in this country to the most tnuliy 
kind of fntide-ho«>kH, tliat it Is |ioiiitively rpfn-Hhiag to Und in 
this lirst part of what ia to he a jfuide-lxxik i>f the whole of 
Florida n book contaiuing the very information a traveller 
needs, told in plain, stniightforward English. Why the lua- 
jorlly of American giiide-hookn ore «o worthless is not so plain, 
unleaa it itt that there is, or has been, hat little demand for 
auy. not to aay the best. But it is certain that the plan of 
setting the onlinary reportorinl talent at work in "writing 
up'" omr places of intore»t does not result in any verj- iutelli- 
glhle descriptiouH. Mr. Norttin's hook ia a model, and can he 
commeoded lo those interested, and to thotie likely to inSict 
guide-book!i of another »trii>e 0|>on the trnvelling community. 

Tlie whole work is nut publiiihed as yet, but tl»e other parta 
are promised to be ready soon. 



AMONG THE PUnUSHEHfl. 



At this time, wban the worka of Jean Tran^ois Millet are 
being much di^usHed, readers wilt be inteix'Mte<l in the an- 
Douncenu-ut of two articles upon Millet, liiH comjianiims and 
friend's. The May Soribuer will contain the iirst of iht'B^ 
articles upon the artittt's life at liarbizon. The author, Mr. T. 
B. Buitlett, who haa beeu lung a resident of Barbiztui and bd 
admirer and student uf Millet' it work, luis iucorporatcd many 
tmpuhlished lette-iH uf Millet, and has fuiniaheil a great wealth 
of new material for illUAtratiog the articlee abundantly. 

— The fiillnwing extract is taken from u letter writteu from 
Cairo, Egypt, rt-*cently received from Mr. Henry M. Stanley. 

I about bin forthcoming book: ''I believe the work will be in two 
jTolumea. from 4-tO to 300 pages each. Uod knowa there is 
inatler eaough, but 1 would wish to deal very lightly with the 



whuU' from Zannibar to Yumbuya. Ibat the book might be of 
an high interest at} tlie main theme. ... 1 have six note-trtoks 
Oiled tvilb matter extremely interesting. Tluee long chaptera 
are already writteu. I hare a numl)er of nioAt intereating 
photographs of scenery, sketches of incidents, scenery, etc., 
aud uiai« will be a proiniueut feature. 1 hope it will be 
ready in May." 

— Tlie ninth jjart of the curfeut scries of Edwards'a "But- 
terflies of North America" tBoston, HouRhton. Mifflin, & Co.) 
18 fully up to the average standard. Tlie first plate is given 
up to spefieB of ArgjpinU, the females of two Western species 
being for the first time figured; while the early stages of our 
common Eastern ^1. nplirortitf are ndmimbly illustrated, evrty 
stage of the cater^iillar liaring a colored figure. Only tlie 
earliest stage is given by Seitdder. Edwards makes the inter- 
esting Mtatemeut that protection is sought at pupation by cod- 
slructinic n tent, — a feature not before oboervvd iu this gentm. 
Tile second plate illuftralca the Soutbcra nat^rug pfyala. but 
only the buttprfly; and the third. Ervhitt Ejupmri^aaS the Rocky 
Mountains. Heretofore our knowledge of the transfnrmatious 
of any species uf thiti genu5, abundant in parta of Europe, has 
been most meagtx>, but here we m-c treated to a plate full of 
eX(|uisile details, leaving nothing to be desireil; and ibi^ when 
the insect had to bo obtained from polnia thousands of miles 
away, anil sent fire hundred miles again to the artitit. We are 
equally uuiaztHl at the enterpni>e and the succeaa of the author. 
The chrysalis wu^ found to pupate iu an inclined ponition, head 
upward, in a cliinip of grasN whose bIndeH were fastened by a 
few Threads, lomiiug a rude kind of cocoon. The spines of tlie 
cremaster are without hooks, lltutitratious of the transforma- 
tioua of uther satyrids are |)romi«H] in the pre^Mmt volume; and 
Mr. E<lwaidH hojieti to iihow that this group nliould be placed at 
the bottom, aud not at the top, of the butter6ii!a. — not an 
easy task when he baa to ignore the fundamental stnictiize of 
the flnal atagn. This excelleat icouogra])hy, which lia» ap- 
peared at intervalH ever since 1M68, HurfKUMes in the esctiUeoce 
of its illustrations any heretofore attempted or uow publiahiog; 
and it is Htrange indeed that Die entomologists of Europe 
have not been spurred by it<( excelleuce to some sort of rivalry 
in itliirttrating tlie hintories of tlieir native species. They 
have nolbing which can in any way approach it, and yet the 
cost of work of this cli^s ia far cheaper in Europe tliau with 
u». Mr. Edwar\ls'B enler]>riHe should he M-ell sustained. 

— Acconling to a cinm],ir lately iwmed by the Geological 8ut- 
Tey of Arkansas, we learn Umt an act of tJie l^>gi»lalure directs 
that the reports of the State Geological Survey, with the exci-p- 
tion of certain sjieciried copiw. shall l>c sold by the Keciftary of 
state at the cost of printing and binding. The reports thus far 
iMued, aud their prices, are a.<i follows: "Annual lieport for 
tSB8. Vol. I, Ueology of Western Central Arknusas." by mail, 
one dollar; •*Vol. II. South-west Arkansn.H." mie dollar: "Vol. 
III. Goal,** 8ovenly-fivo cents. Tliey may be had by nddrertsing 
Hon. n. B. Chifun, secretary of state. Little Rork, Ark. Itcporta 
are being prepared, and will be iwaed as soon as possible, on Uie 
following topics: 1. Kaolins, claya, and clay idialw; 'i. Com- 
plete rojiort on the coal of the State: 3. Manganese; 4. Marblea 
and limratones; 5. NovacuUles; 6. Cryutnlline rocks; .. Wasli- 
ington County: 8- Crowley's Ridge; 8. Mi-scellaneons reiiorta. 

— 3feattou has been made from time to time of the toiioi;raplii- 
cul map ot Moasacliusctts, the plan of joint work by tlie State 
aiul ilii^ United Staleb (leological Survey, tlie Cireylock map issued 
by the Appalachian Mountain Club, and the general map of Uie 
State ot recent date, all having beeu described iu our columns. 
There is uow to bo added a ' ' map of Uic country about Boston, ' ' 
again issiiol by the Ap]M»lacliian Club, a very welajiue athlitioa 
to our lixml cariographic material. It is primed (nmi tho stones 
that will be iL^ed in tho tlnal issue of the map for the State, the 
BCHle being 1: tta,. ^00. with brown contour* cvcrj- twenty fuct. 
We are glad to note that it comes from the lithogra)i]iic estab- 
lishment of Oecir^ge S. Harris & Sons of Ptiilaili'lphia ; aud from 
tJiis it may be infentHl that the numlier of bouses capable of do* 
ing this M)rt of work in our counlr>' ia increaiiing, and tliat the 
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denerred monnjmly iluit }irer)iile(1 sonic years nf;o In roup-«ngnv- 
ing can no longer bp bo df^Arrilx^l. Tlip map in a ImudmiuiL' piece 
of work, Olid will Bcn'c flB iui ^xtvlIcDt basis for iicicntiftc work 
abuul Roston utid CamliridKt^. It cun l* irtrtninwl of W. B. 
Cliurk A Co., Wnsliiugtnn StJwt. BoBtuti, Mlcs-flKente tor the 
Appninrhian pulilit'nttntif). 

— Jaioet J. Gliapmaa. Wawhiujit-m. will publisli Slan-Ii il tlto 
stcondvijlunicuf Gen. V. Demcngnix's work tni ■■.MmhTii War." 
translatiHl by Lk-tit C. W. FtjsUT. U.S.A. Tliis volume will 
treat or the grand tactics. iltuBtrstinfi tartics of the innrch, 
luauoAuvre marches, cnmbntx. bnttlpM (imixfrtnut mudHrn cniu- 
twta and battles giren iu iUiKtmtiou), piusiiils. and relreiits. 

* — Little. Bruwu, & Co. Imve in prepiinitimi •■Mylhsaiid Follc- 
lorp." byJercniiali Curlin; the fiftJi luu! (inal voliinie of Pal- 
frey's "nifil^iry nf New Engliuid." from the aiitlmr's maimsc-Hpt 
by his son. with full index to ihe complete work: "Tlio Way 
Out of AguuBticiam, or, TIk' Pliilcwophy of Free KeliKiiii.'' by 
Frances EllingwiXK-l Abbot, author uf •'Scicntiflc Tlieitiin:" and 
' 'Tlie Inllucnce of Sesi Power in History, ' ' by Oipt A. T. Mdlidn, 
U.8.N , an important Iiiatorical work, sltowiug the great power 
and inSuence developed by naval forces. 

— Professor John Henry Comutock begins in the Xew York 
Lftlger of Mnrcrh I a srrfeti of six iirticli^ on Ibe Hludy nf inseota, 
in which he dp'icribes not only those injects which sre u»^fiil to 
the farnifr, hut alpo Ihoee wliioh destroy eDtirt- tieM» of grain, 
cotton. Hud rice, and ruvagt> urcltHtdii. guriJtua, and vine>nid«. 
He demonftralct) how it vnn wientifically deiennintd thiit an 
average annual low of |t^O,tOO,000 ban hr-en occasioned In Ihe 
South by the ootton>worm alone; and that an averafte toea pef 
year of nearly (13.400.000 has l>een brought atwut in the apple- 
crop of Illinois by the ravages of the codling- uiolh. The i^r'ifH in 
illuatratetl. 

— "American Whist IHufctrate^l." by "O. W. P.," has jost been 
puhli^lll>l^ |iy noiiphton. MifHin, A: Co. It. tm neetllwte to nay that 
this is a book for whiBt-Iover«. Thedeilcation to '-The phi.^cra of 
whii-t who study the game" eotMii'* to Iiint that no acofffrtt need 
expe<!l even a no<l of reroKtiilion If they were to be w) bold as to 
intrude themselves upon the sacrfd band of wliiat lovers wliu will 
duubllcfs iK-nise the pngce of "Auierican Whist niustraled." That 
tuany will read in sure from the fact thai many have carried awuy 
and read the dozen and more edllionfi of "American Whist" and 
"Whi*t Uriivenial," from a union of which the preheat vohimt i* 
the result. 

— IJppincoli'3 aerieaof school readers are likely to attract atten- 
tion. "The Third Reading- Book," by Elien H. Davis, has just 
been issued. The book introiluceM its usera to the writings of the 
most popular authors uf juvenite literature, many ot the tuadiog 
puhlisherA having grant*-d llio use uf copyright matter. The 
well-drawn pictures for language exercUea are a novel feature. 

— E. & l\ a. Spoil have isBUed an "Eng-im-erx" Diary and 
Reference Bojk, for Engineers, Machinists. Contractors, and 
Uaere of Steam." It is a neatly b<iuiKl volume of loD quarto 
pages, altcmote leaves being left bljink and ruled for writing. 
Among ita contenta are many reference -tab) ea of weiglttK, meas- 
ures, money, and wagea; coal and iron tjade statistics; recent 
legal decisions Jntensting to engineers; an index of recent tech- 
nical literature; rpc<aiL pu])erH prcsenled to Parliuuieut relating 
to couab* and niilwuys. miuiug, explosive* and firts. shipping, 
sanitation, etc. ; reporlj* of \\h- n^itinl nf Tradf and meiTjmtile 
marine; and a list of engineering and allied societies. Though 
the iKJok i» prepared with sjiecial reference to the nee<la of en- 
giiuwnt iu Great Britain, it contains much tluit will iutcrent 
thoae on this side of the water. 

— In Babyhoott for Febniary is deH-ribed a recently discovered 
means of relieving whooping-cough, which is purely mechanical, 
and seems wartliy of trial by moUicrs and intelligent attend- 
ants. ,'Vnothfr meilical article which will interest p.'U-euttd is 
tliat nn "A Di*'t Dis^■■a«^" by Dr. Janit-i II. Young, in which 
the re^llta of the injudicious feeding of infants are brought out. 
Color- blinUueift), and ihi.- means uf detecting and trvaling the de- 
fect, form the subject of an article by Dr. 0. H. May. 



— Messn. E. & F. N. Span nunouncc a second edition, nvimi. 
of "Naluralistic PlKit<igni|iby," for studraitn of tbe art, tff P. 
H. EmtTsou; "Mivbjuiical Oraphics,"' a aecund c«arse in tm^ 
chanical <imwing. with preface by Pyofeaor Perry, amitp^ 
for uae in technical, artd science and art BCbooLi. and ooHeges. I 
George Halltday: and a second rdiliiru of "Aid Book to 
ginecriug Entcvpritte," by Cwing Mat)te9j»n. 

— The following are tla* wmleuts of No. 6 of Ihe fourth voh 
nf "Studies from the Biuli.<t;i™i Utbomtory. " * issued by 
Johns Uopkina Cni^-erbity. Balliioore: "On tiie Morpljologrl 
the Compound Eyes of Ai1hropod.i." by S. Watasp; "On tK' 
Anatomy and Histoln^o^ of Cyinliuliopsis Calcvola." by J I. 
Peck: "On the Amphibian Blastt^Kiie." by T. H. Mnneaii: un) 
•"On a New Actinia, Hc^l<^ihoria CorolUgens. " by Henry 
Wilson. 

— Messrs. D Applelon & Co. Iiavf just, isaod a hook entil 
"Exerciaca in Wotwl-Working. with a Short I'^-eatise cm Wtwt,' 
by Ivin .SickeK Tlu^se exercises were pn'i>ure*l urigiually t* 
students d Uie College of the City of New York, as lony ago n 
1883. From time to time they were tnodifi^l as tlw antbc 
gainetl in experience, and now tliey are publialied, that thiw 
who are interested in manual tiaining luay have the benefit fi 
this course tbat for live years law prm-ctl itiwlf satisfactory. Byt 
it is not to be su|>|NwetI thai Uiia is atdelr n Ircntise rni the haa- 
dling of wood-working t<:iols : the stnictun* of wood la lU-w^rilwU. 
and a very large iimouni of symce is given to the nif>tbods nf 
seaaonlng wood, to the nge uf treej and their decny, tu Uie 
measore and value of wood, and to tlu? dibcusus &nd ioaec|_ 
enemies of wood. 

— Three volumes in the Romanceof Science Series have rPC4>nt 
been published by the Society for promoting C'lirittiau Know] 
edge, whose ageuU in New York arc Mi>*srs. E. A J. B. > imii^ 
&Co. T!»c smaller of Uiese is -'Tlie Story of a Tinder-noi." 
by Cluirlc^ Mcymott Tidy. Mr. Tidy originally told this storr la 
a course of three lectures to young people at Ihe London Instta- 
tiou during the Chrifiimaa holidays of 1888-tJtf. They are (in>- 
fuwly illustrated by cxjierimentii Uuit are sure tu Ik* suggestii 
to teacher* in this country. "Time and Tide" is the title git 
by Sir Robert S Uall to his numberof the series, which cuntai 
tlie substance of two lectures liefore the Loadon Inatitution. 
this is a subject extremely difficult to handle witbout 
matics, goes without ■'aying; but it can lie ^'\y\ that the illi»' 
trioua autlior acquits hiiu'^^-lf with due honor. Tlie iN*iit)|p <tf 
not 90 many years ago believed tliat our moon was a new crea* 
tion each month ; lait, while tliis extreme view can no Xtmtjtr 
he held, the^e are many )iap]M!uiugB to our UHX)n tltnt will ia 
time relieve itfrom »n everlasting serv-ice upim the earth. Of tbae 
happenings tlie autlu>r u-ll?. and Iw likewise tells of the iutcKit- 
ing discoveries that have been made of tlie doings of the satetlitd 
of other planets. "Tlie Diseases of Plants," by U ilarshall 
Ward, the third of the numbi-r to which we roferred, ia not oo 
so popular a subject as the other two. and naturally reefers eape- 
cially to c^iuditioiis as they are in England But. since plant- 
disea««s t\r^ only too glad to migrate, it may well be that the 
sh-uciion uf this book may not be profitless tierc. 

— Cassell & Co. will puhliiih shortly "Star Loud," a series of 
talks on astronomy witli young ])eople, by Robert S. Ball. 

— Sir William Tliniiiwm of fila-i^ow Univeraity, the gral 
Eurofwun authority on electricity, has an article in the February 
number of The SorUt American Hevietc on "Electric Li( 
and Public Safety," tdiowing tJte metlxxls adopted in Kurope 
guard agairtst the dangers of electric lighting. Mr. T. A. 
son's article ou this subject appiuired in the Noromber nunilter ' 
the Ktvieir. and Mr. Georgp Westinghouse's iu tlie I>ec«rat 
number. Ainung otlier brilliant <.*ouiributions in the Februaij 
uumber are "Tlit- (Jhulstooe-Blaine Controversy." by H.m. 
Q. Mills; "Italy and the Pope." by Gail Ilamtlton; • 'The 
trine of State RIgllia," hy the late Jetferson Uivis; ■ -A 
ViewofSbolIey." by**Ouida:" "Newyi>a[)erh Here and Ahniai],^ 
hy E. L (iodkin: "British Capital and American Indiistnoa,* 
by Erastus Wiman; "Tlie Aniericau Bishop of To-ila^-," 
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iBer. X H. Ward; "Final Wop<tt on Divorce.' ' by Margaret Lee 
and the Rev. P. S. Mnxom. D.D. 

— Tlie special topic iu the uimual repL>rt of the United Stnlvs 
comniLssuMicr oi eduealiuD tor the vcur ]@87-):<^ is nmnuul and 
Indiistrinl training The (>oiiimi^iDiier. Mr. Dawson, is not a 
partiHnti in favor of or agninprt the aystem. but prwients the views 
and ar^nieuu of Inidiiij^ educators on Imth nidea. Uc alK> ^ivea 
tioine »ax>u[it uf the history of manual trainiiiK butli in thiin ixiuu- 
try and in Euroi»e, aiid tlien furnishes an outline of the eoursw 
of niaminl exei-cisc that have Ix-en adopted in various places, with 
the comments of teachers and observers on their effect. Tliia 
accuUDt of niimuni: irainiufi occupies a hiui4lred papcs of the re- 
port, and contains a soxl deal timt will In? iuterestiog to students 
of the subjwt. Amdher topic to wliicli c-onsidenibly alti>nlion 'is 
gi-ren is the training of teachers iu normal schools and pIf*- 

I where, and thoro is alwj some account of the rewntly wiablished 
teaclieis' reading circles. Brief abcitracte of the various State 
roportd are also given, with the usual variety of statistical 
matter. 

— The prize ofTereil by Mrs. Jolm Armstrong CIinnlei'("Ami'lie 
Rives"), through the American Kci^noniic Association, for the 
beat essay on the subject of ehild-latwr, has been awarded to Mr. 
William F. Willoughby and Miss M. C. de Gndleureid, botli of 
"WaHJiington, D.C. The prize was e<iuully divided between tbti 
two coQtefitant«, their esfinys Iteing of eqiinl nieril. Mr. WiUough- 
by is a njitire of Alexandria, \a. H^ was graduate<l at the Waah- 

an High School, received tlie degi-ee of A.B. in June, 188**, at 
t Johns Hopkins University, where In; wus awardud au "Hon- 
orary Scholarship" for three successivt- years, and is now a resi- 
dent of Washington, D C Hiss M. 0. de Grnffenreid i-onies of 
an old Southern family, she hereelf being a native of Cleorgia. 
She liotd.s a jtosition in tlie Deji&rtmpnt of Labor, and had a large 
share in the compilation of the " Fourth Annual Repcjrt of tlw 
Commissioner of T*8bor, " on the subject of wurking-wonien. 
swing interriewed personally eighteen tJiou«ind worktngmen in 
^different parts of the country. A paper written by her on "The 
Needs of Self -Supporting Women " hn.^ recently bc*n publishc+l 
a.s a supplemrnlary note to "Johns Ut^kine UDivenity Studieti 
in Historical and Political Science." 

— Among the new publications of the J. B. Lippiucott Corn- 
puny ore: "Works of William H. Prescolt." a new librnrj' 
edition, edited by J. Foster Kirk, illustrated witJi [wnraita and 
tna|js. Tlut)Ugh his long oHHociation with PrcBoott. to whom be 
acted as assistant in the preiuration of tlie original edition, Mr. 
Kirk waa enableil to incorporate in the revised work all tlie ma- 
terial collected by Uiis celebrated histwian. He hai verifleil 
doubtful references, corrected typogni|>l»ical errors, and occa- 
sionany apiiendeil u not« when etatementin appeared to need au- 
thentication ' ■ Elements of Plane and Spherical Trigonometry, ' ' 
by Edwin S. Crawley, amistant professor of inatJieniatics in the 
Uuivorsity of Pennsylvania. In the preface it itistateil that "the 
aim of the author in thin treatise has been to present to the 
student, in as concise a form as is consistent with eleamess, that 
portion of tlie subject of trigonometry which is generally given 
in a cnllcRe course. The first part of the subject is presented in 
much det4iil, each point being eniphatiized as far us possible by 
meana of numerous ejcamples and illu!>lnitionti. Farther on, Che 
student is thrown more upim his own resources, with the objtct 
of developing In him the power of nuiking intelligent use of the 
materials furnished by the previous pan of the course. An aji- 
pendix is added in which is collected, in a manner convenient 
for referKnce, a li»t of such formulw lis tlie student will Hnd 
most useful iu hia subsequent work in uiutliematicsi." "Inttr- 
natiitnal Atlas of Rjire Skin Diseattes," erliteil by Malcoint Mor- 
ris, Liindon; P. G. Unna, Hamburg; H. Leioir, Lille; and L. 
A. Duhring, Philadelphia. This work, a periodical publication 
consisting of two or more parts ix^ year, will contain the most 
recent and rare cases of skin-diseases tltitt Itave come under the 
observation of the leading dermatologists of the woilJ. tlms pre- 
senting to the practitioner the most; reliable infortnation on the 
subject. The illustrations are chromo-lithngntplis. The text is 
rendered iu Kuglish,* French, and Oenuau, "The Principles 



and Practice of Surgery-" (Fecca>d edition, thoroughly revised, 
with additions), a treatise on surgical diseases and injuries, 
by D n.nyes Agiiew. professor of surgery in the medical de|»rt- 
ment of the University u( Poniwylvania. Tlie order of subjects 
has been somewhat cbnniied from that followeil in the earlier 
work, and much new niafprial hwH been .idded. Certain chap* 
ters liave been ti'iiiispoied. othei-s have been partly n.'ttTitteD, and 
all have been c'lrefiilly revised and illiistmted. The author has 
eJiitKtdied in the present treatise whatever by nbsei-vation and ex- 
perience a]i|w:utHi to liim worthy of pn^fewional confidence, and 
hence it repi-esents tlie most approved knowledge of the day oe 
oiubniceil in the seience ami ail of surgery. His teachings aa 
well M hh pritctiee nre cliar.iclerized by n humane rnnservati.im, 
and shi>w a higher regard fnr thp welfare of the |>atient than for 
a reputation for brilliant and heroic operations. A safe pmc* 
titioner. he is uott-ibly a prudent counsellor. "Foods for tluj 
Fat." a treutiw on corpulency, and a dietary for its cure, by 
Nathaniel Edward Davies, memU-r of the Royal College of Sur- 
geons, England, author of "Aids to I^ong IJfe," "Medical 
Maxim-H," "Xurst'rj- Hints," etc. "Conversation on Minea- 
between a Fatlier and Son." to which are addeil que.ftions and 
nnsweni to assist candidates to obtain cerliflcatcs for the monagc- 
jiient of collieries, a lecture on tlie atmo^pltere and exiiloeive 
gasei. table of (-alculations. rub's of iiiensnrement«, etc., by 
William Hoptiin. )»eing a reprint from the eighth Knglt>«heilition. 
This plain and unpretentious little lKX>k has liad u remarkable 
hisloi-y. Its uutlior deteriuined in 1804 to issue the work chiefly 
as a handlx^jk for tbens«^*of oiK-rativcHand lid^orers inciml-miites. 
It filled exactly a want of tin* times, and from the very outset 
the work has had a marked succees. Its language is so clear 
and plain that no man tif ordiuar>' native intelligence can fail 10 
uudei-stand it. Tbefollowing subjects are clearly and intelligihly 
exp)aine<l: how mines generate gases; liow tlie weather on th» 
surface of the earth affects the workings of a mine: the power 
of explosions, and how to diminish it. etc. 

— Two Americans contribute to llie February AVeicJiecif IP, ^ — Mr. 
JanifW and Mi»t llaiTiet W. I'reston: Mr. Uumilton Aide diseuBses- 
the "Deterioration of English Society;" and tliere is a pujier on 
recent plays and books by Mr. L. F. Austin, Henry Irviog's private 
secretary. Mr. Parnell is thestibjoctof atrcnclutntbtitcotirteouH- 
character-study in the same nniuher. 

— "The Fwletal Constitution of Gwmany," by Edmund J. 
James (Pliiladelphia, University of Hennsylviuiia). a little mon- 
ogrnjih of forty -tlirec poges, eoutains a tmnslation of tlie text of 
the Federal Constitution of Oermnuy, now for the first time made 
accessible to English rt-aden. The work Is of special value aa 
showing how very different aome federal governments are from 
oUiers, and how ocuidtiutnl are w»ne of the features of our own 
system which we liave been accustomed to regaixl as esst^tial. 
Alexander Ilnniilton argued a century ago that such a goi'em- 
menl as that of the present (ienuan Empire could not hold to- 
gettier. ami yet there is no doubt that it is oue of the strongest 
federal unions in existence. The constilution reveulit it as a 
union which acte directly upon the slate.'*, and not upon the' 
citizens of the .ttates. like our own. It is well worth the «tudy 
of American citizens, Tlie next number in the series of iKiblica* 
tiotis on political economy and public law will contain the text 
of the Feiteral Constitution of Switzerland. 

— Jolm Ericsson, the greut engineer, in a confidential letter 
written March 2:t, ISfifl, said, "The great imporumce of what I 
call the subatjualic system of naval warfare strongly presented 
itself to my mind in 182fi ; yet I have not during this long inter- 
val comtimriicated my ideas to a single jicrsiMi, excepting Em- 
peror Napole<jn HI, What I knew twelve years agi), he knows, 
with reganl to the general result of my labors, but the details 
remain a secret with me. The 'Monitor' of I8>5tt was the 
vitiOie piu't of my system, and via grand features wenr esx'tuded 
from it4 pulilishe<l tlrawings and dcncriitiioiis." Among Erics- 
ftcat'H iKipc-iis were found, after his death, a series of autograph 
pencil-drawings, showing these concealed features of his " Mon- 
itor ' ' system as originally conceived. TTiey represent the ideas 
of subaqufltic attack Qnl presented iu the " Destroyer" iu IS18^ 
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after heing wlthli^M from the public g&ze by their author for 
half a r«'ntury. TIimp ruile sk*nchf>s will for tlie fliat time be 
made public, in fut'similo. in Scribner's lor Murth. 

— Kirk Miuuue. who haa qieat many wiators oiuonR the 
Floritlii Seniini)li«. in his article fta* tlie March Strribner, de- 
scriheA the immrnnp turban which in tlie universal uiusculine 
beod-drfBS and distinRuishiiig badge of that tribe. 

— ProCeaaur William Jainea of Harvanl, in bis article on h,vp- 
nolism, eutitlod "Tlio Hiddun Self." in the ?llan:h Scrihnrr, 
eay%, •*! know a non-hysterical woman who. in Iibt iraiices, 
knows factit which altogether lianitcend litr pussibk' nurinal cuq> 
acionsness,— facts about the lives of {people whom she nevtrr saw 
or heanl of before. I am well aware vt all the liabilities to 
which this sintoment exjiosti^ lui^, and 1 make it tlelib(>rateiy, 
having practi«illy no doubt whatever of its truth. My own imr 
presiion i^ that tlie tranco condition is an immensely complex 
aud fluctuating thiuif, into the undersljmding of wbidi we have 
hardly begun lo punetrato, aud couceruing which any very 
sweepiuj; ticnoralizntion is sure tti l>e prfmaiure A coni|>aratiTe 
study of trances and huUMU-vious titaU.'n is meanwhile of the most 
urgent importance for the comprehejision of uur nature." 

— Hwnce Baker, who studied (be subject carefully in Aus- 
trulia, will d».t*crit>e •• The Blacltfollow and hiH Boomerang** in 
tlie March Scrilmer^ ti. "This curious and unique weapon." he 
sayH, ■ * aUmt which so much \ms tiecn vrritten and so Uttlu lA 
really known, in a cui"ved pieue of wood, ali|;htly convex on one 
side, and nearly Hat on the oilier. It is cut from n n.itural bend 
or mot of a tree, tht' lianlesl ajid Ixeaviesl wood being always 
selected, and iU curve follows tlie grain of the worxl. Thus it 
will vary from a slight curve to nearly a right uugle. no two 
wrer Iteing the same abapc. It i» nlxjut three-eighths of an inch 
thick, ami from two to three inches wide, tajM^ring toward the 
ends, which an> either round or pointed. Tlie edge is sJuirpened 
bU around, and the length varies from fifteen iiKheei to tlireeand 
a half feet." 

— Tlie March numlwr of Tht Chautnnqmtn ju-esents among 
other wubjects the following: "Tlie Politic* of Mediaeval Italy." 
by Prnfetwir Hiilip Van Neas Myers; '"The Archieological Club 
at Rome/' by Jame3 A Flarriaon; "Romiiu Morals." by Princi- 
pal Junieei Domildson; "Life in Medifeval Italy," by the Rev. 
Alfnnl J. Chun'h; "Torqunto Taaw," by Axlo Bates^; "Traita 
of Human Naturi-," by the Kcv. J. >l. Buckley; "The Nation- 
alization of Industry iu Europe." by Fnuiklin 11. Oiilding»; 
•'The Problems iu tlie Physics of Photography. " by Professor 
Eilwuixl L. Nichols: "Moral Tenchings of Scien(»," hyAral>ella 
B. Hurkley; "English Politics and Society." by J. Hankeu 
Towse; "Karl Marx." by Professor Cliarles J. Little; "Trusts, 
and How t<i deal with Them," by Outtrge Ouulou; "Pan- Ameri- 
can Congress." by Uie Hon, \V, P, Frye; "The Woman Quesition 
in Germany." by FVau J. Kettler: "Coimuon Henw as to Cluris- 
tian Science." by H. SL Dexter. 

— Messrs, Ginn & Co. announce to be published in April, 
'^Elements of Structural and Systematic Botany," for high 
schools and ele-mentary college courses, by Douglas Houghton 
Campbell, Pb.U., iffofcasor of bottmy in the ludiutu Uuivensity. 
It u designed to serve a^ Ixith a lulKirutory guide and an outline 
of tlie claasiftcutiou of the vegetable kingdom, iiase«l up«ai the 
results of Uie most recent and reliable iiutlioritie^. Ti3 tbia end a 
number of typical plants have been carefully selected, and tliese 
studied in detail, with full directions fi>r guthering or growing 
the specimens as well as tor the study of their struoHire. This 
work i^ Hupplemented by a brief diagnosis of Oie group tfi which 
ettch pltmi iK'loiigs, with mucIi dcM^riptlona or Hgurea of relateil 
forms as will enable the student to recognize the common forms 
likely to be met with, .hs well as the relatioushipi* of tlie dilTer- 
ent groups of plunl^. Since the plac-e to Ix^in is the Iieginning. 
and the clementH of botmiy do nm consist in the "nnalysis" of a 
cort«in mimlier of fioweriuK plants, tlie lower plants are consid- 
ered first, and at some length, ar* a prepanitiou for the study of 
the moredifBcnlt structure of tlw Icm'i luid iloweriiig plants. 
This feature is espcciulty coumicoded to the attention of teochtint 
as an aid in their wcwli. as well as an Incentive to the study of 



these important forran, some knowledge of which u itultspnaibfa 
to an intelligent comprehension of any scieutific claasifitxtioD rf 
the plant hingdom. 

— The Canell Publisliiug Company, New York, aunrmncetfe 
editions of tlie "Journal of Marie BushkirtfeefT." Tlie ooft 
Hnit issued at two drdl»rs Iuls been redncp<l to one dolbur lod 
half: there is another in plainer binding at one tlollor, and a 
tliird in paper at fifty cents. These editions ore prlnle«l from 
the same p1atf«: aJid the two fitrmer ba%'0 tito {)ortmit and illt 
rrations as in the origiual two-dollar e>lition. while the Ut 
Ilis the portntit only. Nothing has been "suppreased" in 
translation of Mile. BasbkirtaelTs journal. Mrs. Serronu simi 
left out such purts as were uninteresting or trivial, Tlie «UDe 
lirm also announce a new story by Judge Tourgce, tinder 
title "Paclolus Prime." \Miile dealing with a new ph.ise 
the race problem, tlie author slajthes right and left at tJw 
follies of the time, and touches a good m-iny people's belf< 
placency, who i^erhaps have little thought of being hit. 

— P. Blakistou, Sou, & Co., Philadclplua, will publiab ueit 
week a new OvrmoD-Englisli metlical dictionary, by Frederick 
Treeves, F.R.CS,, and Mr. Hugo Lang; "A Manual of tbe Prac- 
tice of Medicine," by Frederick Taylor. M.D. ; and a text-book 
on otjstetrics, by Dr. F. Winckel (Munich), translated by 
feBsor E^lgar F. Smith of the University of New York. 

— Last week's issue of Qorden and Forest contains an inter- 
esting view of the entmnce to IVtv- la -Chaise, tbe famooa ParL^- 
ion cemetery, aud an illustration of u reiunrkabte tipecimen of 
tlie beautiful blue orchitl, I'aiirfo txentinu ; Mr. William WaL_ 
son of tlic Royal Gimlens at Kew writes of capo heatits ; and 
duty of Congress to our public forests ia discussed etlitoriall] 
Among the contributors to ibis number are Pro£eBaor Budd U 
Iowa. Herr Max Leichtlin, Charles A, Dnnn, and ftfrn. 8cliuyla 
Van Rtinsaelaer. 

— Tbe following new publications are .-mnoiiucefl by the J. B. 
Lippinoott Co.: "A Text>Book of Asanyiug." for the use <^ 
students, mine managers, assaycrs. etc.. by J. J. Borin^ier. lec- 
turer to the Mining Association of, and public analyst for. the 
county of Cornwall; and S. C. Beringer. — a work Uiat has been 
prepared to meet the existing wont of a practical ' -handy-btnk" 
for the Bsaayer. Aside from a dcocription of tliotsc substaDOS 
which Iiave a wmimerciul value, tlie work contaim* short accounls 
of the rarer elenientB. since they are frequently met with, on*! 
oci-a^iounlly affect the accuracy of an aaaay. Under thi* iiion» 
import.int metliods. the results of a series of experiments showing 
the etfect of varying conditions on tbe accuracy of un assay ire 
given. This record will be of great value to rrtudents who, leani^ 
ing any particular process, cannot do better tlian rei>pat such 
series of exijerinients. "Manual of Mythology in l<4>l;itinn 
Greek Art,'' by Maxirae CoUignon^ transUited ami enlarged by 
Jane E. Harrison, autlior of "Manual of Ancient SiTulpture-", 
The subject of Uiis work is not mythology in general, but slrit 
mythology as seen in art. Literature is cited, but only in so 
a.<4 it thraws light upon the conceptions of art. All que«tit 
dciling with the origins of mj-tlis and their literary ranatit 
are of necessity set a-sidc. A Wief sutninary is first given of 
general principUwthut govern the formation of types In art; tu 
the development of tbe type of each god or godden, genius of 
hero. 18 historically cnnaldered. The book ia intended, in fad, 
U>supplenvent, not to supersede, existing handbooks, 
of Ancient .Sculpture. " by Pierre Paris, formerly member uf 
Kcole Fran(,uise at Athens; edited auil augmentpd by Jane 
Hiurison. author of "Tiitroductory Studies in Greek Art," el 
"Crime: Its Nature, rauses. Treatment, and Preventioo, " 
Sanford M. Groem. author of "Green's Practice." etc. Of 
inpr^s, the fimiannounts»"SuuiIey'sF,min Pasha Exix-dttion^^ 
by A. J. Wimters, with maiet, thirty-four portraits, and illl 
trations; "Medical Wagnnois,'* a guide lo the knowledgp 
tfliscriminatinn of disease, by J. M. Da Costa. M.D. ; "A Tel 

Bdok of Clinical DiagnosiB: Tlie Chemical, Micruscopical, and 
Bacreriological Kvideace of Disease." translateil from thu Hocuni. 
edition, by James Caguey, with additions by William Stirlit 
I)lvfesaor of physiolog>-, Owens College, Manchester: '■l.ippcl 
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cott's New Seriea of Readers/' by Eben H. Daria, super intcudoDt 

Lof acbools, Chelsea, Mans, (complete in four bcK>li!i; Uie tliird 
and fourth readers in press): "How to Rcnieuit>er History.*" a 
mpthud of memorizing dates, wiUi a Biiinmni'v of the most im- 
Iiortimt fveutM of tiw sixtticnth, MoveuteeDOi. eigliteeuth. and 
nineteenth centuries, for the use of schools luid private studentH. 
by Virginia 0>n!«'r Shaffer; "A SyHtein of Oral Surgery" (fifth 
e<.lition. thoroughly revised, with irnpDrtwnt addition.^), being a 
treat Lne ou the (H>eeaa«« and xurgery of the mouth, jaw;^, face, 

I teeth, aud associate partfi. by James E. Oarretsun, Hurgeon in 
charge of the PlillEidelphia Hut^ital of Oral Surgery', dean of the 
Philailetphia Dental College, etc. : "Chaml»era'8 Encyelopaidifi," 

"Vol. V. (new edition) , edited and iiublJsJied under the auspiwn 
of W. & R. Chambers, Edinburgh, mid J. B. Lippiucott Com- 
pany, Phihidelphia. to l>e complete*! in ten volumes: ''Recollec- 
iious.'" by George W. CTiilds; aud "Historic Note-Book," by 
Rev. E. Cobliam Brewer. Trinity College. Oimbridge. author 
**The Reader's ITand-Dook," "Dictionary of Phnise and 

!l<U>le," etc. 



LETTERS TO THE EDITOR. 

Mock Sua. 

The train leaving Albany for Boston, in sarmounting the 
hills east of the Hudtwm River, allord-s the travelleT very beau- 
tiful views of the wide valley, the river, and a picturesque »ky- 



line formed by the bold and broken Ilelderberi^. On the 
evening of the iKh this %iew was enhanced id beauty by u 
Hupi-rb »uu^t, Itaving seemiugly Ibe double glory >rf two suus 
twenty degrees apart. It was rot enny to determine the actual 
sun. so bhlliaut were l>i>th reality and counterfeit: but t}ie 
mock sun, tike many pretenders, overdid the thing a little, 
and asHuaiud very gorgeous rainbow effects, that ate not seen 
very near the royal original. It was north of the actual sunset. 

The pretender was not, however, the often seen "sun-dog,** 
which is ordinarily a »cnip of raiubow color, but it had a 
luminous centre of golden refulgence, that was worth.v of the 
grh of duy ; and, wbeu Keen by shutting off the bud with a 
shade, it made a centre of a brilliaDt suneet, really holding a 
court of its own. 

This moat attractive phenomeoon. with varying changes, all 
wonderful, lasted for nearly Imlf an hour, affording, in connec- 
tion with the remarkable views, a very unu^nual unison of 
terrestrial and ccU-etial beauty. The change of cur point of 
view was five or ttix miles aa the train sped on: l>tit the tbiu 
clouds upon which the colors were ao lavishly embroidered 
were very far away, not showing perceptible change in position 
relative to the sun with that movement of the oUtN^er. 

The same phenomena were simultaneously observed at Oaze- 
novia. one huadred and ten miles due west, liut there the sun's 
rival was seen south of the great luminary. 

The next day was clear aud Huv at Cazennvia, but snowing 
at Boston, indicating that the frost cr^staU that n)asi]ueraded 
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aa celestial bodies were moving as storm -ceu tree drift, east- 
wnrd. 

Would it not be of interMt to learn from (rorreftpondentii hon 
far the g.iy docpirpr was spcn ? It was so exr<!plioually dtrikiofi. 
that no per^oD favorably uitiiated could have failed to obaerTe 
It, and 00 one could bat be impressed by the beaaty of Uie 
unoBual event. L, W. LbdyaRD. 

CuvDorU. N.y.. r^. 18. 



The F»ke Raofc-Finder. 

WlTM reference h.) the nute nf Lii-ul. Casey iu your Inae of 
Jon. 31, 1800, ciklltng iLltentioii to an app4ront hiatus in tlu> 
theory of my ninge-ftiKler. permit mc to sfiy iluit I.ieul. f'asey is 
entirely correct in all his statements anri di^lnotiMnM, hut that the 
instrument di»s in r«Uity mak^ an auiomatic corrwtion which 
has not yet been )Hiblicly described. There are a number of 
waytt tif aucompiidbing it; but It dues not mvui udviwblo t>t de- 
scribe any of them yet, in view of potent ap|>Ur-iiti<ms now pond- 
ing. Bradi^y a. Fi»ke, U.S.N. 

Norfolk. Vkm P«I). li. 



Answers. 

40. lsvu}BSiA,—la reply to the querv in Science of Jan. 
17, "Hoii epidemic intlnenza been knowu to cro!4>t the equa- 
torial Hue?" I beg to append tbc follovviiig: The epidemic of 
188*1-37. which originated probably in Rvisnia, "aim'* npread to 
the ftouthf^m liemlsphere, and prevailed at Sydney and the Cape 
-of Good Uo|ie at the same time that it visited the north of 
£arope" (Cgchpcedia of Medicine. Von Ziemssen, ii. p, .V2'>). 

IlAnVEY B. Rashore. 
'WtiHt P»lrvlp«. Pt?iiB , Feb. 17. 



INDUSTRIAL NOTES. 
Improvements in Electric Motors. 

!m Sciencf of Dec, 13. the Crocker- Wheeler electric motor. 
■3M applied to pum|Mi and (ans. watt illuistrated and described. 
Tlie accompRnyin]^ engrariDgs show the improved motor as now 
manufactured by the Crocker- Wheeler Cotniwny. and also an 
improvwl star ting -switch and device for adjusting the speed 
.and power. 

The improved motors contain all the features wliich, during 
-several years' esperieoce in the manufacture and oiieratiou of a 
targe nuttiber nf Huc':e.'4:}ful motors, Imve l>ecu found to ini'reaiie 
their strength, economical use of current. geuL-ral nppenrance, 
.^nd their convenience for starting, stepping, .ind regnl.iting. 
"Tlie construction has been improved to permit tlie use of wire 
on the armature two Mixes larger than han been {lonsible liefore, 
therefore making the winding mrirb le»s liable to breakage, 
and enabling it to carry more current without berating. The 
^-horse-power motor is made to run at a practically steady speed, 
-«rcD with the most sudden and liea%'y clianges nf load. Tbe 
base is made extra heuvy, with the centru of gi-nvity tow, to 
add trt the ateadinens and solidity of the machine. The bear- 
ings are in<ide of thC' lie'^t Itabbitt metal, the name as on large 
«teani-engin^:!( and other tfrst-class raachlneryt this being a 
new feature in !>nuill motors. 

The eilk'iency of these machines, or lite amount of power 
tlint they will furnish from the iiMiii^imptiou of a givpu amtmnt 
of electricitv, has been materially increased. The direction of 
rotation is made reveriiihle by simply changing tbc hnish- 
hulderri, aud considerable advance is made In the finish of the 
machine, tlie best workmanship being bestowed upon every 
part. 

With the adjusting- switch in the position shown in Fig. 3. 
these motors run at full speed (1,1)0(1 revulu'tiunti pet minute), 
and in the position shonni in Fig, H they run at nlxiut half 
speed. Tlie wliidiugs are so proportioned that in either cai*e the 
proper current Hows through, and runs the rootoni nt tbe 
n'specti%'e uptHxls wilb high elliciency. 



Tbe new "E" winding on these machines tabes tbe pUcvd 
the lamp frecpiently used on the l*fp of other motom to tair 
the speed. It is a radical improvement in this reispert, arine 
the current usually wasted on the lamp, and giving n meau 
of instanlly changing the motor's speed by turning tbe 
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without the use of resistance-boxes or the trotiblc of 

ing and removing a lamp. The starting-switch in sbowQ 

Fig. 4. 

Tbe arrangement is adapted to nmning fans, pumps, and all 
kinds of machinery thai are not subject to extreme variations, 
and is superior for these purposes on acc'otmt of the facilities it 
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offers of changing the fi])eed. For work which is variablal 
sometimes thrown olT entirely, as in the case nf boff-wl 
lathes, etc., tbe cuuslaut sueed motors ore preferable, becaow 
they niaintaii] steady n]ieed at alt times, 

Tbe Spiing6eld Industrial Drawing-Kit and Drawing-Model 

Support. 

E^XRY draughtsman flnds a dniwiug-board, a T-squarB. 
one or more triangles as essential to his work as are the scale 
inchest and Uih ciini|)a.'v'««i, and evciy pupil in mechanical drai 
ing requires a similar ouLtit. The Npringfield industrial 
kit, shown in tJie illustration.'', is intenticd fur use in grann 
and high school.^, the fnmily, tlie uilice, uitd tlie shop. 

Thoset (Fig. I) consists of aboard altoutten bytwelw 
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which B pad of drawing-paper in fastpned, and a wooden T- 
piaTf And trianglett or suitahl? size. Tlie dniUghtsiiutD or 
;bUwt fiisU'iLd tlu.' piece af pnper on wliidi In- in wurkiiig to 
Ibis UniwiUK-liuiinl bv iiit'Hns u{ tliiiiiib-tuck^; hut this method 
It pruvi'd btith f x[»i'niivf .iml anuovinj; in The primary d^raile;* of 
cfetxils, so tliip si-heme of thf \»nd ha:^ \toeu tjeviaod. Tiiis (wid is 
lightly glued to the boai-d at cacli fortier, and Uie slieels coin- 
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it are torn olT one by one as fast iis thpy ai-e u^cd. The 
. are boUI sej>fini.tcly fmni Ute boards, and can be i-enowed as 
ffcen Ai circumstances require. Tlie T-square ia a sulwtantial in- 
tmeut, haTing » blsde fuui-li^u iiicht^ long- Tlic hc-ad is 
dapted for use willi llio pad, as wx-ll ils tb*.* single slieet. being 
luu^uully thick. si> sm In hHhw it U* have a hold cm tlie board 
.•hen the pad is of full thickuoss, Ttie two triaURles, coinmoiily 
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calleil tlie 45*^ aiid 60° trionglea. include the standard angles, 
W)", W. «0*. and 30*. 

As R con%-eniencv in kwi>in); the several pieces of the set to- 
gether, the Ixick of the Ixinid is provide*] with groovetl cleats, and 
Sm> cntss-rleatB At the two endii of the board ai-e slotted to receive 
the tongue of the T-w]u'are, a» shown in Fig. 2. 

A few sample boards were placed in the school** of Sjiringfield. 

)., by way of expifrinieut, thifo ye^irt ago, luid since that tinte 

iieir UM has spread to fuoh cities as Prnvidonce. R 1. ; Hartford, 



Conn. ; UarrisburKt PL'nu. ; Cambridge, Chelsea. Quincy, Brook- 
line, Maes.: Pawtuetiet. U.I.: and various other placas; while 
tlie doniaud is i-onntnutly increasing. 

A kit of 1nrf;(-r Rixe, cnlled the No. 3 kit, double the nize of 
the other, and without luidK. in alao made, intended for tlw uao 
of iidvanced pupils and draughtamen. 

In connection with thu-sw iustruinwit*. tlie manufacturers, tlie 
Milton Bradley Conip.inj of Springtield, Maw., have jiwt put on 
the market a HUpiHirt for models used in drawing (Fig. 3). It 
is 90 made that it may lie attaclied to the ordinary »clicx>l-dcak, 
and remuvi'd at pleabure. Now t]iiit furm-study luot become a 
legitimate branch of every wetl-dpTised school courae. there is 11 
necesaitytliat the pupils' desks Hh.all l>f> [>niperly equipped for 
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the pursuit of this study, which u equally urgent with the de- 
mand that they nliall be Hupplied wiUi convejitences for M-riting. 
Tlie support fur drawing- models shown in the illustration can 
be readily adjunteil, and ea.'iily removetl from tlie denk at pleas- 
ure. The wooden table on which tlie models rest, within easy 
reach of the pupil sitting at the d<>sk, in supporlHil by » wouden 
rod, which {ms^es througli a hole in the top of the de^ik, and alM> 
through the shelf underneath. A metallic cam attached to tha 
top of the Ji'sk. at the corner op])osile tin." ink-well, holds lliortxl 
nnd tlie table nt any desired height. The tnlde can quickly be 
removed from the rod. and maylie placed in the desk, nr collected 
with thuM> from the other deaks, and kept in a suitable cupboard 
when not in use. Tiie rod is then drt^iped to the level of the 
dcek-top. so thAt nothing » seen above Uie desk. ' 
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"7 A Few Methoii of Treating Disease. 



HOSPITAL REMEDIES. 

What are Ihey ? There is a new Jeporture in 
tlie t'rnlmenl (if diKcasc. It consUc^ in the 
collection of the ttpecilics uicd by noted upccial- 
'n\y ofEufOjie and America, And hrliigirg ihetu 
wiihin the resell of all. For mstaiic<^, ttic lieat- 
nicnl pur»ued by spectil physicians whu treat 
indigestion, slotnncW and liver Iruuble;! only, 
wsi obiained And prepared. The ircatraenl of 
other pliybicians celebrated for curing calnirh 
was [truLuri'ii. and Mi on til! ihcM: incompaioble 
cures now include disease ol ihc lungs, kidneys, 
female wcakDesa, rheumatism and nervons dc- 
bihly. 

This new method of "one remedy for one 
disease" mast appeal 10 the commiin sense of 
■ill &uflvrerfi, many of whom have exprrienced 
the ill effects, and tUoroughly realize the nb- 
surdity of the claims of Palenl Medicines which 
are guaranteed to cuie evary ill out of a siitgle 
boltlc. and the ute of which, as suktiiiict prnve. 
HaJS luineJ mitre itomitcht thta tiliohol A tir- 
tular dcsciibin}; ihoc new lemciiio \t »ent free 
Oil rcctiipt of stamp to pay postage by llotpital 
Kcmcly Ciimpany, Toronto, Canada, sole pro- 
pltelorft. 
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J. 6RUN0W, 

821 Simti Avvniif, NeN York. 

tn.inliiherf iSjj, 



Microscope Stands, 
Oil Fmmersion Object- 
ives and Abb« Con- 
densers for Biictcria 
and Histological work, 
of Objectives, Camera 
Lucida and other ac* 
cessory apparatus. 



Readers of Science 

CorrttponJing icitA ^r viiiting Adxitriiun 
will nmftr a grtai favfr hy mentioning Iht paper. 



LIFE-LORE: 

A MORTHIV MASAlfRE OF POPULAt UOUBV. 

Tht Subjrrt-Mattrr in LlFE-IJfr in ail lU/aimt, 
plant anii ani«mlyfroin tkv " ItncrAt " It) thr " hiffh- 
Ml,'' rrcrnt ami r^linrl, ThrrngravinffManitlrttrr- 
prm arr brnu1ifi*tl]i yroducrd. 



PrvusHiD nr 

W. UAWBR. ot Baaca Htll. Ewex Street. 

Strand, London, W.C- 

Pooc-frot lof t«elT« moDltta ror 91.S. prfpald. 



Wants. 



NOTICES OF TUB PBfMfl.. 

" Attr(.<:t1v« lu loriu, UoauUtully |>rlDlBd, aoJ rig. 
oroualf wrltleT-"— T>f*jii[trh. 

" We espeuc K will bri-'ciiua 1 no uf ciiir moat ItD' 
porttutt nntn\utm."~ Unit far Couritr. 

"Wo prodlcc a irnnwr f(ir Lirr>-I.firo wnribjof Its 
b'KbiloiaaiKl Ihoabllliy It i\in\i\tin."—Cititrn. 

"Il l«b«n[liM>rarl7 prltiivd; tlif tMigrnvlii(Fiiu««oll 
execiiiod, nad mo msiioritioiv-oUoDL"— .Hrtim/uid. 

" A modpl til wbnt a jiopiilAr sclottllfli' mKRasino 
BbouM Imi . . . Klven P<Knii of TlKJ>r nod etaTluit 
potrer."— L<(«rory iForM, 

"EsceodtDdr well got up. Tuo leiterpreas »od 
lUaHruloo* or* lu tbo boot atfio or in-inior'A tni 
wood ougr«*or'ji u-u"— /totrtnn OHartttan, 

"Bo•l■>o^td«n<.'D mat It means to boaouDd, u tUO 
Smt DuntLer uutlou btedly U. . . W« whdi ihto con- 
■oIoniloUB veultiro siitcvoa.**— ifatfiar, Kxrhanyr it 
JfuH. 

"A •lecldtMl adrscctt upon tbo too ofcon uukIou. 
UAe pflpul&rJaurnnlaoE t'A I'ltwd. . , . Wo have 
umhtDK t>iii i>ml(ie fur Ihta t'uiiiKiloiitluiiii attonipt.'' 
—Blrtffnrdi^irr Arlfrrtitcr. 

*'Llf» lit-Tn l» ilifl I<-ll>'1ti>ii« tldn i,ir * oe*t monthlT 
magutDo ot naiui^l hlBtury «rblcbiM«ins a^lmlnUily 
oftkul&icd to fill up a gap la our ftortal lUoimturc 
. . . . K«plftto witb (atvUlgtblo Instruct lot)."— 
Uttcciulle Ihttly Journal. 

'Tbm Drat nlumr. wblcb la before w, coutalus 
extwllenl popors bimI Uluatratlous."- OmpA/r. 

"WrmiBt for eollpBltig Im one EDstIi>lt rlrni [11 the 
maitef of baaucyuttj^x^, Ulu^ir«t['>ti, aiiu i<np«r. nnd 
popularity of treAtmeoF, U ta miu-ke<l cdltoriallf bf 
an nuuaually atroitg itrlp."— i/»||jnru(in' CAruninfe. 



.*€»! 



A TEMPORARY. BINDER 

for Srifnee U now reaily, ami will )>c mailed 
pOKlpftid on receipt of | rice. 

HaW ^lorooco • j$ cenit. 

IhiiLindei b itruug, dui^blc and 
eleitanl, has gilt lidc-title. and allow* 
the upenioj; of the page* iierfecily 
flat. Any number <an be uken ool 
ot replaced wiihnni dixiiirbinjc ihc 
utiici*. m6 the ;>a[>cr« are not inuli- 
iated (or lub-ctpcat t>e rman eat Und 
iiig. Filed ill tills binder, Sti'rinr i* 
alwav^ conrenient (or reference. 



■gUSS 



N. D. C. HODGES. 

47 Lirayciie Place, New York. 



DO YOU INTEND TO BUILD? 

no uffer au Aiiua of N4>ii*ible liOW Coal 
Muuar*. a poilMLn 11x14 lucLor, ooctAltilng 
hanilBiiine III ual rnlluiia, llocr |i1bdii, ai.d full 
<1n;<--rip!l(mH ut llllI^ {>vf|>uiar drulgc, and Oliy-fuur 
olbcr*. rDiiglns In awx. from 1800 to fTJKKL Tbia 
spoclmen do«t|Cn la (or a ooiiago witb «0**a rooms, 
and c-. *\iut Sl.too It combliiei Deauii- aod eomfott, 
baa l«ru largo poTxbfr', au<) l« a popular ami practi- 
cal wurkli g dftlgu. bat Ing been buLl aevenu ttmM 
for 1 1^ I aU oi at L-d i-ue t. 

No maiipr wbai #l)1e of a buudo you may Uiteuil to 
build, tt RlJ |.ny you tubavo ibt» look. 

W« iriu acLd ilits Atla-. poatpaid, oa receipt of 
Rrtf*. SI -N. U »■. iIodg«» 17 Lalaytlto I'Uce. New 
York. 



fitJ hy kis t<iiHtific aHaimmtH't, or ttmf ftr ii>n Hiking 
icMr rat t» JiH a f^titin* e/ this ch*raittr, 61 il iJkttt 
9/ it leaeker e/ ici*iicf,ckfmitl. iiraitktsmAm,«r wAitl 
met. may karv tkt ' U'^m' inttiUd intff ikh kt»4 
rHBa OP COST, i/ k» utlitfiit (kt fuhiiiker »/ tk* »#»*• 
nhh tkaratlrr 9/ kiinf/Hraliom. Amy^rten ittkht 
i%formalio'i ett amy sciimlijlc gmiliem. tkt aJJr*st 4/ 
nny tcitntific man, iw mkttan in amy totty mst tkiitvt- 
mmm fitr a pmtpatf cantcintnl tvitk tkt mct»t*f »f tkt 
^f*r, fttorJiatly imvitttt l« d* t». 

WANTED— HallB worlu on PalsontoU 
ugy. nnd utkpr works giving plates 
wbioh fthow foettilii of thv Niairara Epoch. 
Aildrens M. 1). SulUvau, St. Itfimlius Col- 
lege. Obiciffo, 111. 



\llTANTEI>-**t of Unr-yrlnpipdla Brilanmoa. 
VV Bcrtbnpr's i^dlllon, at a discount. It. T. Kob- 
icoon. fM) Penibt'rtoD St.. North Uambridgc. llaaa. 

IS THERE AiiT device at present in tue for 
grooming hunMw by cKMilric power ? Is 
tli<>r« nny power machine for cutting heavy 
cloth in clothing tnuniifactoric<«, carpet 
bouses, etc. ^ Any reader having infonna 
tiou on th«»« poiiitH would confer a favor by 
atldreminf; MiIIr. care of Scixxce. 



WANTED.— In ihe Pceicskill Military 
Ai-'Jidctny for Sept., IMJO. nii instnirtor 
in rht'iiiiKtry, uhyKiiti ami ttiuthvtnattcK. Ad- 
drc&4, with full parciculan, J. N*. Tildeo, 
Pecksltill. N. Y. 

AYOUNO 3I.\N' desires, aliout the Ist of 
July, a position as laboratory aniit- 
ant, or a« iiutractor in cbcmiBtry, physics, 
and leHwer niatheoiatics. Keferetices as to 
ability and character. 44 P.M. A. Aildreaa 
B. L. Pui-tvr, Peiin. Mil. Acad., CbeKter, 
Pa. 



PHACrrCAL CHEMIST, with 10 yearg' 
ex[jt?ri«ac« in iuperint^n-liug manofac- 
(iin?'ifoil of vilrol, fertiliierx, awtk- acid, 
wiKxl alc(.>hol. etc.. is open toan engagem'at. 
BeKtrp fcreiuies. P. <). Box 43, Edgewater, 
Bergon Co., N. J. 



AN M S. GRADUATE of the rnivcraity 
of Illinois is open for an engagement as 
tcochf^r of the Nutural Science's, Biology a 
specialty, in an Academy. In<(titute, or High 
School. Three ycBr»i' v'X|K'rience. Is a prac- 
tical asurer and chetnlit. Uood references. 
AddrvM O. C, care ScnKCX, 



WANTED. — .K posilion in an Acndimyt 
Normal or High School, as teacher of 
the Niiliital Sciences ant' Modern Languages. 
Lsiin uugbt in addition if ncces'ary. Addnu 
G., Box 441, Haa<,vei, N.H. 



A YOUNG SCOTCHMAN de«tes an ap. 
poinlment in America. Three years id 
English Government Office. Good refirences. 
Address "Jack" care J. Lawson & Coy, 17 
PtincnSt.. Aberdeen. Scotland, 



I WILL ASSIST in photographic or optical 
laboiatoiy ill fituin for experience aud con- 
venience oTptrlt^ting original appliAnctrs, Ad- 
dre^^ E. C. Owen, c> re 01 Gibson & Simp&on, 
i)J .\dclnidc Sttect Ensl, Totonto, Canada. 

^irANTED.—To correspond wilh conchoto- 
\V gisla in AinericA, cspeciaUy in California, 
Willi a view to ixchonge. Many BrilUh land, 
Iresh wftlcr. and marine duplicates: some for> 
eign. Address Mt*. FALLOON. Long Ashton 
Vicarage. Bristol, England. 



A YOUNG MAN can have lucrative engage- 
tnenr, not only a fixed wUry, hut accord- 
ing 10 hift work atcompliiilicd in liavclling for 
SCIHNCF. A pcfstJiial inlerview invited. 
N. D. C. HODt;ES. 

47 Lafayelic Place, New York. 
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Spragne Electric Railway and Motor Company. 

Bearings Self Oiling. H 



Lightest Weight Consistent with 
Highest Efficiency. 



SIMPLE IN CONSTRUCTION. 



^J2 



NON-SPARKING IN OPERATION. 



Not Liable to get out of Order. 



Commutator Wear Reduced 
to a Minimum. 



i6and i8 BROAD STREET. NEW YORK. 






"0. & J. ANDERSON'S" 

Celebrated SCOTCH ZEPHYRS. 

CHECKS, STRIPES. PLAIDS, and BOU- 

RE7TE EFFECTS. 

fipri'lHl tiotc-ll) n-ill Ik- r»iiii4l In 
uiir ^priiitf <-4>l(kriitw<t hikI iImiIuh*. 
Tliif lhl»rir i.> iin«iir|>it«M-il lor Ijt. 
Mvit' uiid 4'hllilrcn*M near. 

"FRERES KOECHLtN'S" 

P R I N T E D_S A T E E N S. 
NEW YOnK. 



SPRING STYLES 

IN DRESS GOODS. 

Noveltits in WivdI Cress Fabrics are ikiw 
ready. Bouclelle Plaids and Mixlures with 
plain goods to matcti ; Cheviot and Tweed Suit- 
ings in irregular checks and stripes i Cameletta, 
a new twilled fabric in street shades, made for 
combinatior with fancy cloths in various novel 
devices. These gt):ds will be foand «ry reasor- 
able in price. 

JAMES McCEEERY & CO. 

BROADWAY AND ELEVENTH STREET, 

NKW YORK. 



ESTERBROOK'S 
STEEL PENS. 

OFSOPERlOn ASD STASOAHD QUALITY. 

Leading Nos.: 048, 14, 130, 135, 239, 333 

I'or Sill- tiff nil Slalloiirrn. 

THE ESTERIIOOX lUll PEI CO.. 

Workm: UamdM). N.J. JC Jotiu f*l.. Kvw Vork. 



PHYSICAL, ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Grade. 

Srkd roB Lt8T or CjLTALoaDea. 

dUEEN & CO., Ptiiladelphia. 



MINERALS. 

Cabloet SpeclmeDS and CollectloDS. 

Our rittck Is *«rT compkt<' Id flni< onvf iiuttns Inr 
th« coDDoltAeur, Mir«ll&aoh»n[ivrH(>i>uliii#uB for tltn 
aludecl aiiii &iiiikii-ur L'<)iu^l,^ff> rataloipic tTtw. 

UVM. L. limULINU A 4 O., 

Ile«la<r« in nineralM, 

Ifil:! CliMtuui Sueet, PUlUdelptila. Vm. 



1 wfmn^n-'i lr«u- A. Hnlt. -■•■111 llr>Haw«r, N. T. 



ytrsr POBL/SHBD. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

for ui« ill Collcgo hihJ Nutm«k Scbooli. Price jo cent*. 
I Seat lrc« by pMi by 

M. D. C. HODGES, 4r Liilar«tw PImb. K««r York. 



U you liaveflOO. $1,000 or tl.OOO.OOO 
for wliicli you aro st*kinR for a profitAhle 
inT€«tiuent. write lo Ja»e» W. Greeve, 
West Superior. Wis. 

liiquir>' ci^Ht^ notJiing. Reference* by per* 
mittion tu The Editor of Science. 



Readers of Ecience 

Carr/tfamliHi; tfUk or vinttHg Aih.trtiierj, 
vnlt ccn/tr a gnat fa tw by mtHthmimg (k it fia^ . 



THE 

M Tf . 

COMPANY. 

95 MILK ST,, BOSTON, MAS! 



Ttilfl Company owns tlic Lvltri 
Puteut uraiitcMl to .-VIexaiicler <ira- 
bfini Bell. Mar<;li 7tli. 1K70, Nu,, 
IT4,4<I'>, and January 30, t»77i 
Nu. I8U.7»7. 

The TranKnii.tsion of S|>c«cb hy 
all known furniM of KLKCTKU 
HPtlAKINti TKLKPIIONIiUH in- 
ft'tniceN the rifcht Aeciirod to tliU 
Couipnny by the above patents an*! 
r«ndrrH encli iudividunl ii^eruri«l> 
cplxxt^K, not ftirnishi^d by U or H^ 
licen»eeH, roitpoii^ibio Tor »uch hi 
binl\il iiHe, and all the con! 
nn«n<'f^f< tbcrcol and Hal>lo to xoH 
therefor. 



H. Wunderlich & Co. 

868 BROADWAY, 

MEW VORK, 

Invite special attention to their 
importations of Modem Etchintn. Ki 
gravings, Brown's Carbon Ph 
and Waiercolor I'aincings, als'_i 
large collection of Rare English Mczz^ 
lints, Fancy Subjects by BariolozJ 
old Line Engravings, and Origii 
Works by Rembrandt, Durcr, andol 
old masters. 



TMt 
r>PE4TAM[filC«H 



CHANCE FOR ALL 

To EnJO)' a Cup c Pptfpd 
T*a A TRIAL 0(V 

|-.un.|» of yiom T«^ rli 
|iwi. ImtwrU], Ounpow .: 

HUQ Choi). ■OUIltf tB»U am 

ttm. Be|NTtfnilar«ii4a|U| 
of T«* vou nnt. HrMlijiii 

fml«] Tb«5, < >ffpF» mjut ll*lil(u|P0W4u _»br full wrtin 
UrttMnm TUB ^BKAT AJMi^ZB 'ftHL on "^^ 

p.o.a«m n M.4 aVSSr sTTsS^' \ -t 
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SiKULE Copies, Tcs Ctsts, 
$3.50 PxB Yeas, ix Advakck. 



A>'EW SYSTEM OF FIRF.-PROOF FI^X>R-CONSTRUCTI0N'. mortar oomposM cliipfty «f Portland cement. Its exact roin- 

The Ouastavino Fire-proof Cnnstmction ConipanT of thia {w.-^ition isawcret; but it adheres »o cloftely to the tile, andjs 

[city is now introducing a new ayateni of fire-proof floor-con- so firm and solid when it ha^ fully hardened, tlwt iUi tttrength 

,fitniction. which jjias many featare^ of superiority to the is alxjut e<iual to that of tlip tile itself, and tite whole nrch is 



'J.lfc^"^*"1««i' '— ■ 
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TILE ARCHES IN NEW PUBLIC LIBRARY BUILDING. BOSTON. 



^ordinary 9ysi«ra, aod is espevinlly valuable in tluit it reduces 
thu coat of a fire-proof floor by nearly one-third. 

The general features of the conn true tiiin, aa described in the 
Engineering Netcn, are the use, to fortu the arches, of a Itard. 



practically a monolithic mass, showing uo tendency lo sepamt* 
at the joints more than at any other point. 

These tile arches are built in spans of Ave feH and upward, 
and either as plain cylindrical arrhen or as dome archen, as 



[Z ^ . ^ J ^y^- 
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A NEW SYSTEM OF FIRE-PROOF FLOOil-COMSTRUC TIOM. ARIOM CLUB BUILDING. 



[wt>U-burnt clay tile, about one inch thick, six iuches wide, 
fand twelve iuches long, laid flat, with the several courses 
ll>reakiag joints. A very light C'CUtring is u^^l. and tlie flnrt 
flayer of tiles is laid with a riuick-HCtting uiortar, cooipoaed 
;>rincipally of plastL>r-of-Parl», The other layers are laid in a 



shown in tht; per^iKJOtive viu-w. Tiie weight 'of the tilos is 
about one hundred pouml^ per cubic foot: hence an arch built 
of three layers of lile. which may be usod f'>r spanii as great aa 
twelve feel, will weigh about thirty-five to forty pounds jK-r 
mioare foot, or but little more lltau half the weight of the hric-k 
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arrties ag onlinarily con8tructc<l. The principal naTing, how- 
ever, is iu th? reduced oumher nf heamn oped, owing to the con- 
siderably Rreater ^pan which ma.r be made with the tile arch. 
The prices for (be work varj', of course, with the «pan and 
Dumt>er vf courses, aud also with the location and size of the 
huilding under contract. 

The 8rHtem is Yij no means an ezperimentAl one, as a largo 
nuinber of buildingx hare already heen erected with it, and 
many others are in process of constriK'tioD. AmoQ^ notable 
buildings iu and near New Vurk City. eraployioK thia method, 
are th« Mount Sinai Hospital, the YounR "Wwneu's diriwlian 
Association huilding, the Pla^ji Hotel, and the two new KdiMO 
EIf>rtric lllumioatiDg C'on)iany'H buildingt!. The new Public 
Library building at Boetou is also being built by the system, 
and 9ome of the doim-tl ari.*he6 uudt^r oonBtructiou are nhown in 
tho accompanying engraving, made from a pbotogtnpb, Tbe 
other engiaFinff nhowM the arohen in the Arinn Club huilding at 
Fifty-ninth Street and Park Avenue. In the Arion Club huilding 
the arches are sev(^teen feet Hpao. In the Young Women's 
Chrititian AHHOciaiion building tliere are some arches of twenty- 
nine feet tt|>Bn. The ctmpnny in now erecting a huilding at 
Fifly-seTpnth Street and Eleventh Aveoue in this city, which 
will hATc an arch of forty feet «|)an for the roof. 

With thew tile aiche«, eome very fine architectural effects are 



foundation. At SiK!underah«d, in presence of the garrifion azul a 
crowd of European and native s{>ectators. he lately made an 
ancont in his (ntcnt aEbestos balloon. The intlatinn waa effected 
by the burning nf methylated spirit iuside the ballotm. which wa» 
held in place by tn-enty-fiTe soldiers of the Bedford n:si*»en^ 
until the word to let go was given. After rising to a oonsider- 
nblc lieighl, the aeronaut descended by means of hia parachute. 
The spot where the asoenl was made is over two ibouaand f»'t 
above tlie lerel nf the seta, and the achieveim'nt was all the more 
remarkable because of the sultry climate and tlicKreat rarity of 
tlie air. 



HEAT AND VENTILATION. 

To every man. woman, and child in this country this is an 
important and intere^iting subject. Science has made more prep- 
ress in almost every other direction than in this, and nattmUIjr 
all improvements m heating and ventilating are carefully ex- 
amined. The Hun. Hugh O'Brien, ex-mayor of BtvsUm, at a 
public meeting and in addressing the mayors of New England, 
said, -'In my judgment, there cannot be found in the city of 
Beaton one single public building which could be considered as 
projwrly ventilated, and I wonid ittrougly recommend a fair and 
careful consideraciou I'f the Timby system of ventilating," 

This Timby uystem is now attracting uuiverval alt«nti< 



m 



fig 




THE riMBY BVSTEU OF HBATINO AND VKKTILATlXtf. 



|)OBsihle. Where it is desired to leave the aofflt of the arch 
exposed, a special Hanged tile can be uited which t>how<t no 
jointt< when laid. Wliere de-*ire.l. also, enamelled tiles can be 
used for the Kodlt, of ^uch color as the nrchitect may desire. 

Tl»e great points of excellence riaimed for this type of con- 
struction, howevei, are chea]>DeM aud great Ktrength. In tlie 
construction of the BoNton Public Library building, a heavy 
iron column fell from a derrick, and weiileiid BrBt through one 
of these arches. TliP arch, however, was not slinltereil by tlie 
blow, hnt retnainnil sniid and iinharmpil excejit for the h'tle 
broken out where the colunm went through. Tbi.^ ny^tem of 
constnictinn ban been in uce iu Spain for a numLer of yeaiB. 
and some uotublc buildings have bet-u creeled by it. One which 
shouM iiitere«t faotory-liuihliTft in tiuf* cotinlry is a one 'thou- 
sand loom nilk-mill at Iter.-clona. 371 feel by gfiO feet in size. 
The weaving-room otTUpieit ilu> whole of one floor, and its 
Rirbcd ceiling is su|)ipor(ed by 830 iron columoH. 



WAR-BALIjOONS. 



It has hitherto been geoerully belie\-ed that the Mnntgoltier 
or liot-air balloon cannot lie n^ed in tropical ctitnate^. If this 
were One. ballooning for war purpones. wmild of course be im- 
poaaihle in places where rnai-gji.« could not Iw? nhtainetl. Wc 
team from the Londnu 'i'lmet thiit Mr. Percival Spencer, wlio hfut 
been making a series of intprt-!*ting boUocin experiments in l>n- 
tral India, has surcee<led in ithowing that the theory is without 
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especially in N'ew England, and wt* are gi-atitiedjto be nble to 
present to our readers tlic plan given lierewith, show jug 
nrnnuer in which Uiis system is intn>duce<l. It is applied 
as a street system, ]>iirt^ hoatcil air K'ing introdaceil into all Ilia 
houses 00 a line of street from a centrally located plant, precisely 
as ^ae and water ore introducetl. Pure (i-esh air is received 
through a pipe at an elevation above Uie surrounding liotises, and 
this iiir is driven by u fun tlirougli a conduit, and over pipe* 
Ailed with hot water, at such a pressure as admila of its lieinc 
di.<ilril>n[t>d into all thf apurtiiieJitM of any house on the liite, 
This heat ijeiug regulated by a register in the N'ariotis rnatin.-, tJie 
teni]x'mture can lie secured iis de:jlrcd. \ot only can thii« be ac- 
compliahcj, but, when so desired, (beaircan W cixtlwt; mi 
in .Southeni climes, ur during liertte«1 lenns, each house on 
route a»\ be made perfectly camrortablc. So mnch Tor the stnet 
or city system. 

When requireil for »«ini;le building, say a, w;hM^lhou9p, church. 
or hospital, the pinnt can be placed in thetiai«>meui, and the 
air bn>ught fnmi above, driven in the ftame manner Entn all 
rooms, heated cir cooled ns desired. When necessary, a d 
fect:mt can be uiied, nnd i\ block of liuuscs, a street, nr 
thoroughly fumigati-d in a ft*w minuter. The adt^ttinn of 
Tiniliy system for imr tJchoolhiJUiWi will insure to every Bcho 
the amount of fresh air cliitnged n>< required, which at pccsen 
tlie crying want of our educattoniil sytAoui. 

With the gn.':d progress iu cooking by gas. it h imt n 
ablu to iiuppose that eventually the demand for fuel fur 
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oar dwelHng-housm will be entirely done rwbt with. Alnady, 
within a few mrmthft piut. cftmpanlMi have b««a fonned. for the 
purpotw of introducing this impartimc and necesaary invention, 
in Wai^ingt<>n. D.C., Boston, Maas., and Portland, Mo ; and 
others are in proeoss of orj;ani»ittOD in Providence. R. I., New 
York City, and Hartford, Conn. Parties wiahiof; information 
un the subject can address the secretary of the New England 
Heating and Ventilating Company, 85 Wator Stioet, Boston, 
iiam. 

AN ELECTRICAL DIAMOND-DRILL. 

TUK electric motor is rapidly winning an important place for 
itaeU in mining operations. Already there are electric coal- 
cutting machined, electric hointii. electric mine locomotivee, 
and electric drilltt. some of which have been dewrribed and 
ilitutrated in these columna. One of the lat^at devices in tliitt 
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AM BLKCTSICAL DIAMOND-DRILL. 

line, the Snllivan electric diamond-drill, opeiated by a 
ThooMon- Houston motor, ie shown in tbq acconipanyinK illna- 
tratioD. In the form shown, tbe drill is intended mainly for 
prospoctinf^. though of course it is equally well adapted lo 
underground work. One of the dithculties heretofore encoun- 
tered in URing diamond-drillfl in underground work, as 
well an in prospecting where the ground is foagh or moua- 
tainouK, has been that of getting power to operate the machine. 
By the uw; of electric power, however, this difHculty is* entirely 
overcome, The dynamo may be located at any couvenienl 
point, and the current transmittad to tbe drill by insulated 
wire in the usual manner. 

ThiH machine is com|iact, occupies but little «paoe, and may 
be operated by any inteUigent workman, ll will drill a hole 
to a depth of three hundred feet, and in any direction, tbe 
drill being fed forward by a friction feeding device at a speed 
proportioned to tbe hardnesit of the material operated upon. 
The machine is manufactured by the Diamoad Prospecting 
Company of ChicaKO. 



THE ELECTRIC-LIOHT CONVENTION. 

The eleventh convention (rf the National Electric- Light Ae- 
sociation was held at Kansas City, Mo., on Feb. 11 lo 14, thtr 
aewions being held in th^ Contw Oj)era Hontae. Wlien the con- 
vention was called to order by the president, E. R, Weeks, there 
were about one hundred and fifty members and guests present,, 
the attendance increasing to tlireo huiidred before, the convention 
AiHled. After an addrvsn of welcnmie by the mayor of Kansas 
City. Pireldent Weeks briefly reviewed the growth of the axnoria- 
tton, and outlined the programme arranged by the executive 
conmiittee. Tlie nsl of the session was taken up by roaline' 
bu-^ine-ts. 

On the 12th the committee on the abolition of duty on (•opper 
presentcLl its report, and recommended tliat all members place 
tlH-nisulriw in (VMnmunicatiiin with their respective member? of 
0)ngi'e«3. with the view ot securing tlit removal of tlie duty on 
copper. The committee on HtanditrdiKing pnteJitials on electric 
street-railways and tliat on harmonirtng insurance and electrical 
intensbt presentetl reports, which w«re full of interest, and 
evoked considerable discmaiun. The jiapers read at this aeoaion 
were one on central -station cnnstnictton. by C. J. H. Woodb^iry, 
and ooe on the history and theory of the eteam-engine, by F. E^ 
Sickal. 

On Thnzaday the mth. after the reading of conimunirationa 
and notion thereon, Ck-orge E. Palmer road a paper ou tbe uco- 
nomic generation of steam, written by George H. Baboook. 
After this and the papers of the previous session had been dls- 
cubmhI and commented on by the members, a paper eutitlei! ''A 
Reoeut Edison Ccnlrul Station and the Results thus far obtained' ' 
waa read by C. J, Field. This paper hnmght out a long and in- 
teresting dfsciuBion. T. Carpenter Smith followed with a paper 
cm E imiTenal system of central -^tatioD aocounta. At the after^ 
noon session the following papers were I'cod and discusaed : ' 'The 
Cost of the Froducte of Central Stations," by A. J, DeCarap: 
"Nine Years with the Arc-Lamp." by M, D. Iawh; "Arc-Light 
Carbons/' by li:. F. Peck; "How our Paths may be Paths of 
Peace." by H. W. Pope; and "Safety and Safety Devices in 
Electrical Inataltationa,* ' by Professor Elihu Tliomaon. The 
repori of the committee on data was then received, and a resolu- 
tion adopted petitioning Congress to authorize and direct tbe 
suiierintetident nf the ivusus to collect certain dabt in relation to 
the electrical industry in addition to tliat already provided for 

1h>- law. and asking for a sp(x:ial approprisUon of fifty tliousand 
(l-'llars to carry on the work. 
On Friday, tbe last day of theconvontion, the following papers 
were read and discussed: "Electricity as applied to Street-TUil- 
waj-R," by F. J. Sprague; "Poxiigality in E€!onomy," by C. C. 
Uaskins; "Line Insulation from the Staiid|X)int of Practical Ex- 
perience." by C. A. Haiber; and "How to locate Grounds on 
Are-Light Circuits," by J. E. Lockwood. At the aftemoon 
session, after an exhibition of and address upon the phonograph 
and grapfaophooe, by E. H. Johnson, committees were appointed 
on the revise of the by-laws and con,'*titution of the association, 
on underground conduits and conductJ^v, and on the relations' 
between parent companies and aub-oompanies. 

The officers for the «>njuing year are as follows: pnaident, HI 
J. Perry of Providence, R.I. ; first vice-prsstdcat, E. A. Malier, 
Albany. N.T. ; second vice-prwident, C. L. Edgar. Boston; ex- 
ecutive committee, C. R. Huntly (Buffalo, N.Y.), chairman, HI. 
R. Weeks (Kan<)as City), Jamus E. English (New Baveo, 
Conn.), J. J. Burieigh (Camden. N.J.), M. D. I^w (Philadel- 
phia). M. J. RTincisco (Rutland, Vt), A F. Mason (Boston), 
J. A, Seely (New York). H. K. Thurber (New York). The' 
semi-annual meeting next August will be held at Cape Uay.- 
N.J. 

Daring the four days of the ramvontion there was an extensive' 
collection of electric apparatus on exhibition in Casino Hall, near 
the heiulquartenf of tlu^ association. Tlio liall was britliantly 
illuminated by both arc and incandescent lights, and the attend- 
ance was goixl. Electric motois of variooa sixes were exhibited 
by the Sprague, the Crocker-Wheeler, and the C. & C. motor 
comjjanies of this city, the Elektron Company of Brooklyn, the 
Detroit Motor Company of Detroit, the Baxter Company of Bal- 
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ttmore. the Eddj Cbnpu^ of Windsor. Conn., the Jenney Com- 
pany or Indiaoapolis, uid the Ruckfonl Electric Company. 
WirM for cleotrioal uses wen ahOMru by th«r New York Iiumlated 
Wire Company, the Edison Machine Company, the Electrical 
daiiply Company of Cbica^, the lodia-Bubber and Outta-Pervlut 
Company and the Bighop Gutta-Pervha Comjiany, the Ansonia 
BnM and Copper Company, and the Okonite Company. Then 
was ahu a fine di^tlay of Orimshaw wire. Carbons were ex- 
hibited by thf> Standard and the National carbon cumponia of 
Cleveland, conduita for inside electric wiring were shown by 
the tntorjcrr Couduil and Insulation Company c4 this city, and an 
interesting t^xhibit of the w>w EdiMm-LalanUi^ batteries was 
made by th<^ i^liaon Manufacturing Company of Newark. The 
elonenta of this new battery arc zinc, a caustic-iioia»ih solution, 
and oxide of coppn*. the latter liein^ made up in the form of a 
plate and chunpod in a copper frame. The linr platea are bua- 
pended from a binding-post resting on the oaver and hanging on 
eittier aide of the oxide plate. The cauatic potash is furnished in 
dhape of sticks, two sticks accompany tug each cell. Tliese sUoks 
are placed on eiUicr side of the ziitc. and Ute c«ll is filled with 
water within an inch of the top, a thin layer of oil being then 
poared over the top of the water in order to prevent formatiuci of 
creeping salts. The internal reaistanoe of the cell is only .O^fi 
of an ohm. The eloctro-motivc forct- oo open circuit is lUuiit 
ODe volt, .8 of a volt on light cloNied-circuit work, and about .7 
of a volt on heavy olosed-clronit work. 



THE FISHERIES OF NEW ZEALAND. 

Thk colony of New Zealand is now celebrating its jubilee— 
the jubilee of its separation from the '{larent ralany of New 
South Wales — by a series of demons tratioua at Auckland, Its 
chief northern town, snd by an intercolonial exhibition at 
DunedJD. tbe sLulberti metropolis. Tlie latter town in barely 
forty-two yeani old, its fiist seliler* having Isnrled from Scot- 
land in Marcb. IRAS. It U therefore all tbe more remarkable 
to tlnd it now holding an exhibition which, alike by it« sixe, 
excelleDce of character, and the illustrative nature of its 
«xfaibita. is attracting attention throughout Australasia and 
Polynesia. 

The island colony has hitherto developed only two of her 
natural source* of wealth; namely, her mines and Iter agricul- 
ture (including pastoral reanurces under this bead). Both, but 
especially tbe former, are still capable of great extension and 
{mproveroent. The third great source to which we desire to 
draw attention at present is that of her flaberies. TIiMe are 
still almost totally undeveloped, but In time tocomc they wJU 
certainly occupy a very important position. In tbe Duoedin 
exhibitiou there is a very fine display of tlie niinerul. agricul- 
tural, and pastoral wealth of tbe colony, while the fbheries 
are almost unrepresented. There are no doubt many hundreds 
of individuals dt^pendent on the Industry for tbetr daily bread; 
but. while the amount of capital invested m agriculture and 
mines amounts to millions of dollant. thai engaged in the 
fisheries can only be counted by thousands. The promoters of 
tbe exhibition obtained almost no response from those occupied 
in the fishing industry, few of them lieing able, or finding it 
to their advantage, to Qmire as exbibiters. As population 
Increases and means of trani«itare]improved. this state of affairs 
giva promise of being altered. 

A glance at a map of Australasia sbowe, that while Anstralia 
has a fcrcat area of land as compared to Iki coast-line. New 
Zealand, on the other hand, reverses these conditious. Her 
coast-line extends to about .5.800 miles, and is indented by 
numerous deep bays, fiords, and estaarien. At all seasons of 
the year tbe seas round h«r coastn literally swarm with fiah, 
most of them of excellent (Quality, and many very suitable 
for canning or curing, tn past days New Zealand wa» noted 
for her whale and seal fisheries, and American vessels reaped a 
very considerable share of the maritime lutrvest; but indiscrim- 
inate fishing has nearly exterminated Itieae animals in tbe 
local waters, and the enterpriM* now rarely proves remuDerBti<fe, 



Hitherto very little organixed effort has been put forth to 
develop the ftshloK indutttry; but very recently the freezing of 
fish for the Melhrtume and Sydney markets, and the sending 
over of fresh fish in ice. are both being tried with great promiae 
of success. Tbe appliances in use are still very primitive, 
small open boats with )«<ine IJMhing-nutii bi>ing used in most 
pertA. Only in a few localities are there trawlers or well-boats. 
Therefore the flahing Is limited to inabore wock, and is huKely 
conditioned by the weather. Very little is known of the ocean- 
currents and of their vaiiatinna of temperature; yet, from what 
little has hitherto been learned nf tbe distribution of the 
varioDS species of fish, the latter aeems to depend to a coo- 
sidfo^ble extent upon tlie former. Still leas is known as to tbe 
devplopmeut and life-bistury of tiie fish themselves. When it 
is remembered that important questions of this nature have 
only uf vmy late years received attention from the scientific 
men and the govemmentB of the oldest and wealthiest countries, 
it is not to be woodered at if the government of one uf tbe 
youngest eummunitiea of the world has not yet found time or 
means to do any thing in this direction. The Marine Deptut- 
meot has done a little, by way of oommencement. in obtaining 
regular reixirds from the ligbthouse-keepera round the coast; 
but as none of theee men are trained obaervcrs, and many of 
them are totally ignorant of tlie subject, the resulta, except 
u few inatanceB, have not been satisfactory. 

The trade returns of the colony give no information aa to 
value of the titih taken fur borne oonsumptioa. but the e 
and import returns show that tbe local ifupply is atill Iwrely 
equal to tbe demand. During tlie six years ending 1H8.5. tbe 
colony imported tlsb (dried, pickled, salted, potted, and 
served) to the value of £2.Vi.W0, on which the govern 
levied £31,887 a« duty, lairing the same period tlie ex 
only renchrd £11,031. In ieS8 the im[xirt8 were as fullowst 
dried, pickled, and salted fisli, to the value of £S,006. chiefly 
from Ureat Britain; and potted and pteserved fish, to tbe 
value of i:'d3,:J01, from Great Britain and tbe west coast of the 
United Suies. On tbeae two items tbe government reallied a 
duty of £0,063. The value of fish exported during 1809 was 
£7,450. This is exclusite of the ijyster-fi.-tbery returns, 
export nf tbetie molloaks in I8KM was valued at £11, U? 
These figores show that the outside trade in fish is still in it> 
infancy, and is ca{iabte of immense extension. Tbe number ai_ 
8|iccie8 of mariiu? tlsli already deaoribed as oocurriog in 
coastal waters of New Zealand la oloaa on two htmdred; and 
this number, over thirty ai« used as food, and appear in 
the markets. Many are locally called by names familiar to tbe 
settlers who emigrated from BritAin. as, for example, cod. 
liaddock. perch, etc, ; and tbe general facies of the fishes of New 
Zealand is similar to that of the northern bemispberei. More 
than one-half of tbe described species are peculiar to tbe New 
Zealand seas, but a large percentage. Including many pelagic 
forms, are common to Australasian waters. 

One of the most valuable and abundant tood-flsbes of the 
colony i» tbe hapuka orgroper (Otigoru^ ffiga») . which is taken 
with bait all round the coast in from twenty to fifty fatltotns. 
It la a big heavy fish, sometimM nearly six feet Ions, and 
varying in weight from forty to one hundred and twen^ 
pounds. Its fiesh is very solid and rather coarse, but admirably 
adapted fur curing. 

The kahawai (Arripis nalar) is another abundant fiadi, esps- 
cially in the nm-Utern portion of the colony. It appeara to be 
migratory, swarming in the warmer seas during the gmrmifr 
months, but avoiding tbe cold southerly current which waaluB 
tbe southern «ud south-eastern coasts of tlie South lalaad. It 
is a handsome fish, Miniewhat re«iembling a Amall aalmoD is 
appearance, and running from two to seven pounds in weight. 
It is a capital fi^h for sport, and takes tlie fiy or flpoon-ball 
readily. The Maurin used to calcb it by a bit of paws.«beU 
iHaJiotis iri«), the bright iridescent hues of which, wban 
drawn rapidly through tbe water, gave the appearance nf ■ 6ali 
swimming quickly. Tbe writer has cauffbt it iu the Bay of 
lalonds with such a bait, towing behind a yacht which was 
scudding along iu a half-gale at twelve knots an hour. TIk 



uy m 
ept il^H 

totfaJH 

FxportV 

wrely 
%. tbe 
Iprs^ 
iroeu^H 
•xpoc^l 
lowflt^B 
ieflv 
tbe 
the 
ed a 
was 

it> 
■of 

m 




February 28, 1890.] 



science: 



141 



kabawai appears veiy coohikhiIj id the markets, but ita flesb 
is rather dry. 

Tl>e mapper (Pagrut unieotor) is al«o very abundant, aixl in 
one of the beat edible fisben in tbe«e seaii. It in taken tip to 
thirty incbe« in length, and, thouKb oomraonly from five to ten 
pounds, is not iafrequently twenty-flTe pounds in weight. It 
may be taken by bait, and is a Rrand Qob for nport, but It is 
■oommooly caught in fleine-nets, in which enarmmifl hania, 
weitthin^ several tona, are sometimes taken. Two species of 
Latri9, known respectively as trumpeler and moki, are common 
round the cua»t. The Arst is always taken by bait, and the 
latter only hy seine-nets or trawls. Tlicy are deep and rom- 
pressed in fomt, and range up to twenty or thirty pounds in 
weight, though oft^n brought to market when only weighing 
two or tfar«« pound». Th«y are two of tbe beat curing fislie^ in 
the colony. 
Th« Rsh mont valued for itA gastronomic qualitied ia the froftt- 
L'flsh {LepUiopus eaudatus), which is very similar to if not 
.identical with an Atlantic opecles. Inde(>d. it i:* one of the 
Imost remarkable featurm of tbe fUh fauna of the south tem- 
ite zone that it resembles in general featuren that of the 
Fnorth temperate zone, from which it is separated by a totally 
fdlaiimilar tropical fauna. The frost-fish ia a long, narrow, 
livery 6sh, which la apparently never taken either in nets or 
Piby bait, but gets stranded on sandy beAebes, especially after 
'cold frotfty nights: hence its popular name. Numerous theories 
have been advanced us to the chum- of it^i coming ashore, but 
no Mtisfactory explanation has vet been given. Numerous 
)|M-rK on the Hubjei't are to be found in the volumes of tbe 
'New Zealand Institute Transactions" and in tbe iVnr Zealand 
i Journal of Scif^iice, but the subject huo nut been cleared up. The 
^ilsh commands a ready mle at a high price, — oft«4i as much as 
i\t a crown per pniind. — and henoe is never cured. 
Another important pelagic species is tbe voracious barracouta 
[•{ThyniteB a/un), which appears in enormous uboals about 
Jtober, and remains on the coast for seven or eicht months. 
tt 1« ft oommoa South-EaAt AuBtralion and Taamanisn flsh. 
k'lt Is a long narrow fish, bluish-white io color, usually from 
thirty tn thirty-six inches in length, and weighing five or six 
pounds. It flashes through the water like a knife, and, though 
K it takett bait rr->adily. is not a pleasant creature to hook, as Its 
■ formidable teeth will cut through any line. Sometimes when 
half a dozen lines ore out from a boat for cod, a barracouta 
will Beize one of tbe hooks, and, dashing off at a great poce. 
will in liulf a minute kink all tbe lines into an almost inextri- 
cable tangle. The usual mode of captura is very simple and 
intereailng. The vTiter sat on the cliffs at Otago Heads on 

I a summer's morning, watching the flahermen io the still water 
down below filling tlieir boats. Tbe bait uned consists of a 
piece of red-cedsr wood with a bent nail driven through it near 
one end. This is fastened to a couple of feet of stout cord, 
which again is attached to the end of a short elroog rod. As 
WKntosa shoal is observed to be passing, tbe oars are unshipped, 
and each of the two men in tbe boat, seizing his rod, begins to 
whisk it round and round in the water. The fish dash at the 
bait, and are rapidly jerked into tbe boat, several being often 
caught in the uitace of a minute. In perhaps two or three 
minntee the vhool is past, and tbe boot is again pulled about 
till another shoal in met with. Tlie flesb of the barracouta in 
firm and white. It is especially palatable when smoked, and 
in this state is exported to a considerable extant to New South 
Walf» ami Victoria. 

I The only tnie cod (ftadua Atuttralia) found in New Zealand 
waters is called locally the haddock, and is not common, The 
xed cod {Lotelta bocchuM), on the other hand, is extremely 
Abundant, and is alao an exci;llent flsh for curing. Its usual 
weight lA from four Ui five [loundH, Ihnugh it is taken up Io ten 
pounds. Another etiually good tisb is the representative of the 
northern tub of the same name, — the ling (f/ftivpfmiji hlaeoda). 
This is very common in the southern part of the colony, Theao- 
called rock-cod or blue cod (Pftvts oofta«), which belongs to a 
totally different family of fishes from the Gadidae, is abun- 
<lant in all rocky parts of the ooaat. 



The grav mullet {Mugil ptmrstV) is met witb Id eoonnoua 
quantities in tho northern iwrt of tlio colony, and enpecially 
in tidal estuaries. It is the riche-nt of all New Zealand fishes. 
and is now being extensively canned as well as ctired foe export 
in tbe Auckland and Kaipara harbors. According to 8ir James 
Hector, the Maoris frequently catch thin fish on still moonlight 
nights b>' paddling their canoes close to the hanks of the 
streams. The fish ars startled by the beat of tbe paddle, and, 
leaping up, (all into the canoe. The fishermen take them in 
large eeine-nets, as many as two thousand fish at a time hav- 
ing bc>en recorded; and, as each fUh weighs from one to four 
pounds, it sometimes happcais that the nets tear with Uie 
weight of the haul. The sea mullet {AQOnmionut fortttri), 
which is very abundant round the coasts, is a much smaller 
n^h, and not 00 rich in quality. Tt is usually caught in all the 
harbors by persons fitUiing trom thp j«ttle«. This H&h is some- 
times called tbe herring in populnr parlance, but a fiab (CAanoi 
safmonens) more closely reoembliog tbe true herring is taken 
occasionally by the trawlers: and, when this mode of fishing 
is more commonly resorted to. it will no donht be a common 
fish in the market. ' 

The true pilchard or sardine (Ctupea mgax) occurs In enor- 
mous quantities round tbe coaste. Its capture and curing are 
made a specialty in Queen Charlotte and Petorus Hounds, and 
the cured fish is known In the colony aa the Pictou herring. 
An ancliovy (£'nffrau/u ^ncrocfohohis. var. Antipodvin) has oloo 
been taken in the Thames eetuary. but not yet in any quantity. 
Other ttalwA common in the local markets are burse mackerel or 
scad (7Var/iiir«jt trnehuniii) ; tnevally (tViranx gtorgianuM) ; 
king-fish iSfriola lalandii) ; John Dory {Zettv faber) ; mackervl 
{Scomber auntraiasicut) ; gmnard yTrigla kumu). called by the 
local name of "Jack Stuart'" in tlie southern part of tbe colony: 
gar-fish {Ilemiromphtu tHtemifdiua) : bntter-fiah yCaridodax 
pttOuM), which is commonly called kelp-fish because usually 
found among tlu? seawLMxl fringing insliorc rocks and reeb; and 
tlu! skate (Rfija n/iatita) . 

A very fine tUmnder {Rhombomriea manopvM) la oonunon in all 
tJie shallow estuaries, bayo, and oonstal lagoons. It is the fish 
most onmmnnly sold in tbe markete the wholn year round, and is 
certainly very good eating. A sole (hclforhamphus notxe-an- 
iandice) and a *de- 1 ike flounder ( Rhomliomileti leporina), oom- 
monly known as -'yellow-U-lly." are also frequently caught. 

ReferviKv lias been made in previous nunilx*ni of Science to the 
great surce«a which has attended acclimatization efi'orts in the 
fresh waters of the colony. Moat of tlie rivers and lakes now 
teem with trout of eoveral kinds, ittcluding tlie beautiful Amori- 
can brook-trout (tialmo fontinalift). Salmon {S. talar), perch, 
tench, and cat-fish are increaiing in various parts. Already tbe 
various occlimatiKatiun sucietiei) raiae a considerable amount of 
revenue fnim lit^enHcs. and solos of fish and ova. and no doubt 
every year the value of the inland fishery will increase. TI»e 
great experiment, that of the eomplele acclimatiTation of tbe 
salmon, has not yet been sccomplisliod. hut breeding-fish ore 
now to be found in several ponds, so that the supply of ova is 
assured. 

Outside of fishes proper, there are only two species which 
attract much notice on account of their economic importance: 
tbeoe are crayttsh and oysters. Tbe former (Ptilinuruii) occurs 
on all tbe rocky porta of tbe coast in great ntunbers, and is 
usually taken in a baited ring-net. It in the only representative 
of tbe European lobster In these seas. Tliere are no large edible 
crabs, like those of the northern hemisphere. Shrimps 
(Cmngon) and prawns (Ai/nmon, etc.) are hardly ever taken 
for food, tlKitigb coiuniuD ettongh in places. Oysters are of 
two kinds. — small rock ovnters, which are found all round the 
coasts: and the mud oyster, of which the most valuable 
fisheries occur in Stewart Island. The latter kind are very targe 
iu size, and fine in quolily, and make u formidable mouthful. 
Tlie quantity dredge*! has increased so mnch of late years, that, 
if not looked alter, the beds will soan be exhausted. The 
export only dateei from 1B79, when £12 was the declared value. 
The value has steadily increased each year, standing at C12.0i)0 
for 1884. Tlie coDsuuiption in the colony must have been very 
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Urge, and the low retail prtoe— tbreepencn per doEen— sbows 
how great the lake bas beeo. 

It in clear. Trotn the mere enuineration of the gppcieit named 
here, that there la fcreat Tari^t; in the lish fauna o( these 
islands : and, when the testintony of otwerven^ in all parte of 
the colou}' an Ui their iiuinense numbers is taken into account, 
it Ik certain that from her fiftheriee Nen Zealand will jet reap 
no immense Iiarreat. 



BOOK-REVIEWS. 

A Popular Treat iM oh the Windt: Comprvting the Qenerai Mo- 
tions of the Atmoaphere, Monsoont, Cttctotmn, J'ornadoes, 
WatergpoutM, Ha it'Stvrmt. etc. By Wiluam Ferrel. M. A. , 
Ph.D. New York, Wiley. S®. 

Tbose of us who, about to reach the two^ore pritite of middle 
a^. neveithelen feel a little hurt at tlui respect shown for our 
advuiQed years by a younger generation who call us old, may 
take comfort on realizing that the ticieuce of meteorology baa 
been mode over ngain by a man wliose labors upon it began only 
when he bad reaehed our tneflfiure of life. William Perrel was 
bom in 1817. a farmer's boy in Pennsylvania. He grew up in 
Virginia, dividing hit time betw^uen thu tield and the rough 
country achoolhouae. A love for mathematics then led him into 
teaching;, and aftem*ards to our Nautical Almanac Ofiice. In 
ItUO. at the age of tliirty-nine, Maury's facta made him bo die- 
satisliud with Muury'it impucuibte theory* of thv wtnd<i. that, at 
the solicitation of a friend, he wrote an outline of what seemed 
to him a truer oouoeptiou of thi* ^t'^neral circulation of the atinOH- 
phere; and with tliis e^ay tlie new school of mathematical 
meteorology began. A few yean ago the appeanutce at Ferrel's 
"Recent Advances in Meteorology*' gave occasion to state the 
outline of his theory, ' in oompariaon witli oUiera (][enerally in 
Togue. Another volume now allowe another taforence U> this 
altruclive subject. 

This "Popular Treatiao on the Winds" embodies the substance 
of a series of forty lectures delivered by Fcrrel before a claw of 
army ofBcL-nt of the .Sifi^ul Ser\-iee in February and March, 1886. 
It ifl now much erpanded by deliberate statement of the funda- 
mental pi'iucipli^ of atmospheric rest and motion, and is Illus- 
trated by abundant citation of pertinent obserrations and records. 
The book is too »eriou.s, too se^i^rely argumentative, fur general 
reading; hut it will for a long time have no equal in our lan- 
guage as a volume to which teacher and idudent may make safe 
reference in the ^search for the solution of difliculties. The plan 
of the book may be judged by a brief review of its contents. It 
opena with preliminary chapters on the constitution and nature of 
the atmosphere, and on the motions oS bodies relative to the 
earth's aurfiwe ; the latter being a subject which Ferrel bos made 
his own. and without which nu safe »top can bo token in the dis- 
cussion of atnuMpheric movements. The third chapter discusses 
the tbeoreticaJ circulation of an atmosi>here lyiuK on a rotating 
globe, and heatcl uruund tlie equator, deducing therefrom certain 
critical conttM|uencos. and confronting tbeni witli the fucttt ns 
asoertainf><l liy observntion. lie must in<le(Ml I>e wanting in the 
Bcientitlc turn of luind who does) not find mental entertainment 
in the logical order of investigation here traced out, (|uite apart 
from its bearing on tlie tipL>cial acience to which Uie book is de- 
voted. Next follow a cbH|iler on the climatic inflntaioes of the 
general circulation of the winds, in the production of wet and 
dry zones and of wet and dry mountain slopes, and in the de- 
termination of equable and variable teniiierHturw on the west and 
east sides of oontiooats, and another clxapter ou the monsoons, 
llttOKal breeaes, and mountain and valley winds, by which the 
gMppgal temstrial circulation is more or less broken up. Thus 
ttiBflnt half of the book is cx;cupied. The second liaU discusses 
tlione great travelling whirls known as cyclonttt, and the mure 
local tomodoed and thunder-storms, on all of which the impress 
of FeTTel's methods is most clearly marked. 

Tluxnigb all tliis there runs a single theme. Some fact of 
occurrence calls (or ezplouatioiL' A fit explanation is devised. 






strictly iu accord with a fnll knowledge at physical la^, and 
consequences are then deduced as minutely as may be. 
are matched with the facttt, and the validity of the theorj 
measured by tlie decree of correspondence then detected. Noonft 
con read sach a work as this without feeling a distinct inteilec^^ 
tual gain from the keen vigor of its methods. ^H 

There is one feature in Ferrel's theory of the atmaspheric d^H 
calatioa that does not seem to be generally appreciated. We 
may perhaps best apptoaoh it through its misapprehension by 
certain coaunentatoia. Profenor Supan. ediun- of iVfemiaHn's 
Jftffefluit^en, whone extended reviews give us the best means of 
keeping abreast with the advance of geography in all Its bnoclUBt 
referred four yeara ago to FnTcl's theory- in a noCioe of Spmng'a 




"Lehrbuch der Meteorolc^e." He said in effect tliat the dii 
tribution of atmospheric preasore was the control, not the retral 
of atiuuupberic motion ; and that, as there is low preasure at 
poles and high pn-iisure at the tropica, the hypcAhetiool retoni 
current from poles to equator caiuiot exist, for it would have to 
move against the barometric gradients.! The same question is 
asked by M. hbaa Teisserenc de Bort. one of the speclalistB of the 
Bureau Centaral Uet^orologique de Fnuice. In an oaaay on the 
general circulation of the atmospliere, ' this auUtor aaya. "Mr 
Ferrel doee not explain the cause of the gradient that is directed 
toward the equator, and that is necesMry for Uie return current 
Irom pole to equator, which Itc places at a middle altitude in the 
atmosphere. This gradient is the more difficult to explain. iiia»- 
mocfa as the prenure at sea-level decreases towards the pole, and 
as a similar decrease must exist aloft to determine Che flow of the 




no. t. 

upper mirrent from the equator.' ' These criticisms appear roMot- 
able enough at flmt sight, but this is because they fail to appr*- 
head one of the essential pointa in Forrel's theory. The oMfr 
may be stated in brief as follows; — 

Given a uniform distribution of temperature in t}ie abw»- 
pheru. its imaginary isobnric surfaces will stand level, enat> 
tially equidistant. Given two adjacent regions, one maintailiBl 
at a higher temperature than the other, the isobaric surfaooaoit 
no longer be level or parallel. A convectional interchangsqc^ 
motion will be established, as a coosequence of which tbcf*«fll 
come to be a slight excess of pressure in the colder ijgioa. Tfaa 
isobaric surfaces, not parallel, but diverging from the r^[UBi of 
cold and compressed air to the rc^on of warm and expaaAgd 

■ Pet«nnkni)*a Mllt«UiiD|«ii, Ut. Bartoht., I88S. 

1 Aoo. Dur. C«ntr. int.. IflW^ pan. It. MM. OtokrslS. 
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air. are no longer level: they are deformetl into tttonting posi- 
tions, ant] thc> »1ant or gra<lieQt is dirt-ct^yl townrd th« warm 
n?!gion in tli« lower atmosphere, and toward tlie culd region in 
the upper atmosphere. Thus far every one is wilting to go : and, 
if it be desired to try the experiment on a class of intolligent 
schotan, Bumc live iiiten-st in tliu iiucslioD may bp .ironswl by 
aaking how far they are individually ready tn assort that this 
simple abstract theory in applicable to the caae of the eartli ; the 
warm region being the equator, where the mean ouuual pressure 
mu8t tht-refcire he kiw. and the cold iiegiou being either |ioIe, 
where the x^re'^'ti're m\irt be corresiiondirgly bifi:h. No more 
8Btutor\' leason can he Kiven in the danger of thcpuitly deductive 
method in tlie hands' of uthers tluui the inastera of a subject, for 
the high pressure that is confidently expected at the pole.H does 
not exist. The pressure there in lower tlian at the equator. The 
contradiction of theoretical deduction by well-aacertained fact in 
of the flattest kind, and the scholar may fairly be excused if for 
a time he loses faith in a theory tlmt has led him into so blunder- 
ing lui expec;tation, But when be look-s further, and finds that 
there la a belt of tower pressure at the equator than at the tropics, 
and that tliis belt migrates with the aeaHonat nhifls of the beat 
«quator. and that the cuntincuts unload their share of ntnuispliere 
Bomewliat In their summer season, it becomes apparent that the 
theory must be wrong chiefly by omission i and it may be readily 
Btu)wn that the omitted conxideratiim is the effect of the earth's 
rotation. There are very few men in the world who have for 
tliemaelves avoided this omission; and of these few, Professor 
Forrel la the only one who has given tlie complete theory the full 
conaidemtion that it deserves. 

The fact that the interchanging convectional circulation of the 
atniospliore between the equator and the poles takes place upon 
an earth that r<:)tat4<s on il^ axis, reiiulrcit the devt^lopment of 
great eastward spiral polar whirls, and tlie centrifugal foi'ce of 
tbeite whirls greatly deforms the simple arrangement of tlie iso- 
boric surfaces that would be produced by ditferonces of tempera- 
ture alone; so greatly, indeed, tlmt Uie theoretical high preamre 
of the poles is reversed to actual low pressure. In consequence of 
Chifl, the gradients of nearly all the atmosphere are directed pole- 
wanbi, the only gradients that lead to the equator being in thft 
lower atmosphere within the tropica, where we have the trade- 
winds. This may api>ear more clearly in Fig. 1, which repre- 
sents a vertical meridional neotJon of tlie atniospliere, greatly 
magnliied vertically, from pole acrossthe equator to pole; the 
meridian line being, for simplicity, straightened out from its true 
seiuicircular curve. The pressures at the mirface are known by 
observation, being, on tlie average, about S&.S at tlie equator, 
80.1 a little oubtide of the tropics, and perhaps 39.0 at the jinlea. 
Remembering that the nioceSBiTe iaobaric surfaces diverge from 
the cold polar regions towards the wann equatcn-tal belt, a num- 
ber of higher and higher surfaces may bo drawn in section, and 
the prevailing poleward alope of the gradient is then made ap- 
parent. 

Now. tlic question asked by Supan and Teiaserenc de Bort is 
practically this: "How doos the air, which flows towani tlie 
poles on the steep gradient of the upper current, manage to re- 
turn to the equator against the poleward gradients of the lower 
levelst" This is as if they asked. "How does the ocean stand 
thirteen aiilts higher (i.e., further from the earth's centre) at 
the etpiatur than at the poles, instead of at ococ rushing tumultu- 
oualy poleward ?' ' 

The low pr»Bure at the poles is tlie indirect product of the 
initial meridioual couvectiooal circulation between pulen and 
et|Tiatrir, and tlie deformation nf the simple oonvectional gradl- 
enta thus introduced can never go w> far as lo stop the convec- 
tional motion by preventing the return of the lower current to 
tlic equator. The great velocity and consequent great centrifugal 
force attaineil by the up{)er current, as it swings around the jMde 
on the eteep upper gradieDts. enable it to run nbliqiudy against 
the waaJcer lower gradients as soon as it encounters them in the 
desoending portion uf its convectional circuit. That is the 
easenoe of the whole alTair, tliough it may bo stated in ditlereut 
ways, from words t*> formulae. Periiajw a simpler wny of put- 
ting it ia thia. The diiHculty comes fnnn thinking that the lower 



iaobaric surfaces slope lowanl the pole. But it must be remem- 
bered [bat slopes and levels are deiermined by the local direction 
of gravity, not bj* distance from the earth's centre ; tliat the local 
direction of gravity is determined by the local value of Ibe centrif- 
ugal force arising fmin axial rotation, and the velocity of axial 
rotation dep^nda on wbetiier the body that is under discussion 
goes srouud the axis once in twenty-four hours, as we do who 
live on the earth's surface, or in n decidedly less time, as t)te 
eastward winds do. If tiie earth had no rotation, il» present 
level surfaces would tie called pi>lewar»l slopes. The winds 
which mo\'e eastwanl must rpgaixl Uie sea-level as an equator- 
word slope; and the fast winds of the great eastward whirls 
around the poles must regard even tbe lower gradients of the 
atmosphere as slopes directed toward the equator, and not toward 
the pole. It is only the lower winds, whose velocity is weakened 
by surface friction, that have the same opinion of Che lower 
gradients as we have, and obey them by moving obliquely toward 
the pole. This is nut a matter that needs mathematical otate- 
nient for its denioostralioi). Tlie mtional conception of the pro- 
eras, on which th<^ validity of any mathematical treatment must 
be based, is sufficient to demonstrate that the ieobaric surfaces, 
whose urrangeuutut is determined .simply by ditfurunces of tem- 
perature, cannot agtiee in poeition with those which are, as it 
wore, deforme<l by tltc introduction of tlie deflective forces that 
arise from the earth's rotation; and to demonstrate, further, thai 
the deformation thus introduced can never go so far as absolutely 
to stop, although it may greatly retard, the meridiooal or con- 
vectional componentK of motion, on whose persistence all the 
other motions depend. The reader of the "Popular Treatise an 
the Winds" can come to no other conclusion tlian tluit ttw 
oascntial nature of the circulation of tlie winds is such as is hero 
outlined; and the dnulttM raised by Ru|ian and otheni will then 
not be regarded as objections to Ferrel's theory. 

The acttml circulatiun ut tlie winds over continents and oceans 
in greatly complicated by 9ea«mai and topographic influences, as 
well an by th& presence of numerous cyclonic storms, marcliing 
in continuous procession around cither pole. But the ideal 
planetary cirrnlalion is relatively simple; and, as the graphic 
iUustratiou of ita course is seldom given in more than highly 
diagrammatic forms, we venture to introduce here a more care- 
fully drawn view of it, the upper winds being exiiibited in the 
northern hemisphere, and the hypothetical return current of. 
middle elevation being drawn on the wnithern, while the surface 
winds ore in dotted lines beneath. There is much that is hypo- 
thetical in this; but it is as a wliole well borne out by actual 
observation. One of the questions that is still open is the latitude 
at which the upper poleward ovei-flow from tlie equator has a 
directly poleward motion. The latitude certainly varies with 
the altitude, but it docs not appear to bo more than ten degrees 
north or south of the equator: for on a poleward gratlieut, and 
witli a right-hand deflection, both of which are undoulitcil, the 
upper overflow cannot long maintain the Avratward component of 
motion that it puasescs above the equator; and, as a matter of 
fact, the oblique jiole-eastward motion of tlie overflow has often 
been uluert'ed in the drifting of clouds and in Che wind on moun- 
tain-tops in the so-called "anti-trade." 

The reader must not imagine that all of Professor Ferret's book 
is occupied with theoretical diwniHsioua. The citation of appro- 
priate facta is plentifui anil well selected; quotation-s are made 
at length from various fiource*i; and alUinugh the winds are. by 
the title of the work, its main theme, one needs but small ac- 
quaintance wttii meteorok^;y to kmw that nearly all of the 
science may be fairly presented under ttils heading. It is most 
natural that a counie in ineteoroloKy sitnuld l>egln luid end with 
a dtsctiGsion of the circnlatiou of tlie winds; for pretty much 
every thing meteorological is, like the deformati<m of the polar 
gradients, mure ar lees cloiiely a sequence of the motion of tlie 
atmosphere. When Uio <^^ucatiniiHl value of the study of me- 
teorology is more widely apprecialwl, as it must lie when more 
of our teachers are familiar witli such works as this one of 
Ferrel's, it mar come to be true, as an eminent Scottish meteor- 
ologitit some twenty years ago twagttied it was already at that 
time, tliat "in the schools of the United States of America, 
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mcteatoloffical observations and the keeping of moteorDlogical 
roasters ronu a part of Uw common education of the people. ' ' 

W. M. D. 



NOTES AND NEWS. 

At tiva FnuikliD Institute, Fbilatlelphia, Monday evoning. 
Feb. 17, Mr. George F. Kunz of New York luctunxi cm precious 
atones, shoving lantern illostrations of the Parin Exposition. 

— The next meeting of tJie .American Braach of the Society for 
^yohloal Rcseoruh will be held at the rounu of the BosUhi So- 
ciety of Natural Hixtory, corner of Berkeley ao'I Boylston Streets 
oo Tuesday, Uan:h 4. ut 8 p.m. Profesaor William .Tnrara will 
praude. An abridgment of papers by Mr. Frank Fodinore oud 
Mr. F. W. H. Myers, on "Phantosins of the r»ead." will be read 
hy tJte secretary. No admittAnce except by ticket. 

— The New York Mineralo^cal Club made an excursion on 
Feb. 22 to Philadelphia, to visit one of the principal mineral 
localities and »ume important coIIeclicmH. Leaving by the H A.M. 
express, tbej reached Broad Street Station at 10.10. Bera the 
par^wasmet by representatives of tlie Minora logical Set^titmof 
the Philadelphia Academy. Tlience. ander the goidanoe of Mr. 
TheuduR* D. Ftund, they weot by rail to tlie Soapstcoie Quarry, on 
the Schuylkill, crossing exposures in the vicinity of the quarry, 
of most' of the rocks of Philadelphia, netumin^ to Bmad Street 
between 1 and 3 p.u., they visit«d the Academy of Natural 
Soiences during the afternoon, and the celebrated (Tabintl uf Mr. 
CTlarOKie S. Bement. The return to New York was by the train 
iMTing Broad Street at 8 ao p.m. 

— In tlie "Third Annual Report nf the Henry Draper Me- 
morial." attcutiOQ is cnllt^I to the fact that the K liue in the si>ec- 
trum of ,' TTrsiir MajoriH occowonally appears double. The spec- 
trum of this star ha« been phoiogmphed at thf Harvard College 
Observatory on ueventy nighta, and a careful study of the results 
has been made by Miss A. C. Hnury, a niece of Dr. Draper. The 
K line is clearly seen lo be double in Ibc> photoitraphs taken on 
March 29. 1887. oo itay 17. 1889, and on Aug. ,»7 and 23. ia89. 
An exnminatioD of nil the plates Iend» to the lie)ii;f that tbe Hue 
is doublo at interrals of fifiy-two ds>-s, beginning March 27, 1887, 
and that for several days before and after tliese dates it presents a 
haKy apjiearunce. The doubling of the tine was predicted for 
Oct. 18, 1889, but only partially verified. The star w«h, however, 
low, and only tbre« prisms could be used, while the nnual number 
was four. The only sati.'fBctory explanation of this phenomenon 
as yet prupoiwd is that Ibi- briKhlcreumponrnt of this star ia itself 
a double star, having component^ nearly equnl in hrightness, and 
too close to have been separated as yet rlsuRlly: also that the 
time of revolution of the pystem in one hundred and four days. 
When one component ii« appronchiog the earth, alt tlie lines in its 
spectrum will be moved towani the blue end, while all the tines 
Id the spectrum of the other compooeoi will be moved by an etjual 
amount in Lhe opiKwite direction if tlieir masses are equal. Kach 
line will thus be sepArtit4-d into two. Tbe preiticled doubting of 
the lines of C Ursie MajoriH on Dec. S was confirmed on that day 
by each of three fhotoFrniphs. Two more starn have been found 
showing a similar periodicity, 

— The Engineer of Jan, 81 contains u leading article on color- 
blind engine-driven), and it is Interesting to note what the lead- 
ing tet^hnica) journal has to say on tlie subject: " We do not wty 
that no accident was ever broijght abour by the inability of a 
driver to*distingui.th between a green light and a red one, bat 
wo can Bttj thitt nothing of such tui uccideut is to be met with in 
the Board of Trade Reiwrta. " Our contemporary is of opinion 
that lite testing of the sight of locomotive men fihonld be made 
nnder working couditiona. i.e., with actual signal lights. 

-^ We learn from Nature of Feb. H that a pa[ier on mortality 
from make-bite In the district of Katoogherry was read before 
the Bombay Natural History Society by Mr. Vidal, of the Bom- 
bay Civil Service. Many of the tlL-alkt iu tliat district are, he 
Bays, due to a small mid insigniticant-lixikiiig nnake. (.-ailed 
"fnorsi*' by tlie native*. It is a viper rarely more than a foot 
long, and isso sluggish that it does not move out of Ute way till 
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trodden on. Thos it is much more dangexnus than tbe stroi 
and I1erc«r cobra. 

— A new and very aimplp method of eynthesiring indig»"i h 
been discovered by Dr. Flimm of Darmstadt (Ber. deut. cAmi. 
Ot».. No. 1. 181W), p. 57). In studying tlie action of causti 
alkalies upon the monobromiue derivative of oectanitido, 
C,H,. NH.CO.cn, Br, a solid melting at 131. .^^ tl wai found, 
that, when this subefance was fused with caustic potash, a prodU' 
was obtained which at once gave an indigo-blue color on 
addition of water, and quite a considerable quantity of a blu' 
solid resembling indigo separated out. The best mode of CArrrin 
out the operation, according to Xature, Is . described by Dr. 
Flinun as follows: "The monobromacetanilide is carefully 
mixed with dry caustic polotih in a mortar, and the mtxtare in- 
troduced into a retort and heated rapidly until a homog^ieous 
reddish'browu melt is, obtained. This is :mbseqtiently di.H»: 
in water, and a little ammonia or ammonium-cliloride soluti 
added, when the liquid immediately beoomes colored 
which color rapidly changes into a dark blue; and in a 
time the blue coloring-matter is for the mo^ part deposited u|)nn 
the bottom of the venel in which the operation is performed. 
TIk* fused mass may alw oonveniently be dissolved in dilute by 
<lrochloric acid, and n little ferric chloride added, when the t 
mation of indigo takA place immediately. The oollBCted bl 
colOTtng-matter may be readily obtained pore by washing tlrst' 
with dilute hyflrochlnric acid, and .afterwards with alcohol." 
That this blue substince was refUIy common indigo was proved 
by the fact that it yip-lde<l several of the moat characteristic re- 
actions of indigotin, such as solubility in aniline, parafRiie, an 
chloroform; its sublimation; and the formation of siilphi>n 
aciits. which gave similar changes of color with nitric acid 
thosO of iudigolin. The llnal proof was afforded by its reilucti 
U> indigo white, and re-oxidatton to indigo blue by exjMjsure 
air. Motvover. the absoriition spectrum of the coloriiig-niati 
was found to be identical with the well-known absorption 
trum of indigo: h^uce there can be no doulit that indlgu is tcaI 
formed by this very simple process 

— A recent telegram from Tashkent, wiys yature. announced 
that Col. PevtaoiT ami M. Koborovsky had discovered a coDventent 
posa to the north-western part of Thibet, from Nia, and had 
amounted to the great tableland. The plateau has thcnv no 
altitude of 12,000 feet above tbe sea, and the country round 
is desolate and aninhabited. while towards the sooth tte 
plateau is well watered aud wooded. The Tashkent telegrani 
is so expressed that it might be supposed to mean tliat t 
sepnrate pnititett had been discoverd by the two sxploren. Bi 
the news recai^'ed from the cxpe<lition at St. Petera bui g CB 
Dec. 23, and dated Oct. 27, shows that both explorers pro p oBtd 
to leave the oasis of Keria (100 mile«t to th6 east of Khotan) 
on the next day, for Nia (lit miles farther east), and there to 
search for a {lassage across the border-ridge which received from 
Prjevalsky the name of the "Russian Kidge.'' This immense 
BDow-ctad chain sr|iarate« tbe deserts of eastern Turkestan from 
the trapezoidal space, the interior of which is quite unknown 
yet. and which is bordered by tbe "Russian Kidge" and the 
Altyn-tagb, in tbe north-west: the ridges of Tsaidam and those 
named by PrjevaUky "Columbus" and "Marco- Polo," in Cbi» 
north-east; the highlands (explored by Prjevalaky in IA79-f(0) 
at the iiourcett of the Blue Itiver, in the south-cast; and a long, 
yet unnamed ridge, which seems to be a prolongation of the 
Taa-Ia, in tbe sDuth-we«t. The pass leading to that plateou 
from Nia, nnci now diacovered by the Russian expedition, ia 
situated some ftO miles to tbe east of tbe well-known pass 
acroes the Kuen-lnn Mountains, which lends from aoutbem 
Kbotan to Lake Yushi-kul, M. Roborovsky's intention 
evidently next to move up the T^hertclteo River, and 
endeavor to reach the ridges "Moscow" and "Lake UnfrecEKing* 
(11.700 feet high), which were visited by Prjevalsky from tbe 
east during his luxt jouruoy. Having succeeded in tlodtng 
(less to Thibet in the south of Nia, Col. PevtsotT pro|M^e». 
MKin an tbe spring oomes, to proceed himself by tbta 
tbe tableland, while H. Roborovsky probably will be despai 
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to explore the suae border-ridge farther east, in the south of 
Tcbertcben. 

— The Western Unioo Telegraph Company has laleljr put in 
operation in Chicago a uew plant of drnamo-machini^H to take 
tlw plaoe of tbi- t;ravity-batU'ric*» which have lieeo used in the 
businenn of tlie company. The plant con«i«t« of eighteen 
B dynamos of the Edison pattern, arranged io three g>°gB of six 
™ each. Two gangs are in constaDt use, the third held an rCHerve. 
Bach gang is (Iriveo, independently, by a Spragae motor, 
power being fiiminhed from thf> central station nf the E<lison 
Light anJ Power Company. Thp current for the "Weetem Union 
lines radiating from Chicago has been furnished beretofote by 
gravity-batterieH. aggr.'gutiug iwmetbiug over thirty thousand 
coHb. at a coet of about one dollar and twenty-fire cpnts per 
annum for eaeh celt. The lediietion in cost of maintenance of 

• storage space, and the improTeinent in efficiency, are very 
great. The Chicago office ia the only telegraph xtalion in this 
country where the gravity-battery has been entirely snperscded 
by dynamo -machinef*. and marks a new departure In telegraphy. 
The plant and itn connncctious embrace many features and 
B applications novel and inteiesting. Tlie plans, deaigns. and 
H calculations were worked out by Mr. L. L. Summers, one of 
the electricians of the Western Union Company, and under 
whose direct suiiervisUin the changes have been made, and 
wboee saooMs eatablishea tiia reputation as a competent 
8ci«ntiflc st«otrician. 

B — The flrat shipment of Java cinchona-bark in commercial 
qnantities was made on Sept. 2H, IHOU, when fourteen packages, 
weighing allogtther nine hundred pounds, left the island for 
Holland. The consignment whr in the hands of tlie Nether- 
lands Tracing Compuny, and that organization called in two 
professor^ to give an opinion on the trial i<t)ipment. Their 
report was very favorable, says Imtiachc Merkur, and the bulk 
of the shipment was eold privately to manufacturers and 
dealers. Five of the purchasers afterwards also gave their 
H opinions of the bark; btit all agree, that, owing to it--^ imma- 
H tiirity and insufficient alkaloid content^!, the cinchona was unfit 
H for manufacturing purposes, although it would answer admir- 
^ ably for druggists' use. In 1870 the Java exports amouuted to 
41 bales and 38 cases, and on Oct, 20 of that year the first 

• public auction of 87G kilos took place in Amsterdam. Up to 
18^3, one or two public sales were held every year. Last year 
there were ten, and for 1t>90 the same number if announced 
again. The first private planter to commence cinchuna- growing 
in Java was Mr. K. F. Holle, in 180il; but not until abont 
eight yearn later, when the flrat ronsignmente of the rich Ledger 
barks bad been shipt:ed to Europe and realised eoormuusly high 
prices, did private planters commence to pay special uttention 
to the article. At first the intention of the shippers appears to 
have been to send all the Java bark for sate to London, where a 
market already existed for the article;, but Die Netherlands 
Trading Company determim-d to create a centre in Amsterdam, 
and the importance which that market has now acquired demon- 
■trates the wisdom of their deciiiion. In 1878, when it had 
been shown beyond doubt that the most valuable cincbuaa 
alkaloids were found principally in the outer luirk layers, the 
tlRT) director of the Java Government plantations, Mr. Moens, 
decided tc adopt the svHtem of scraping the older Ledger trees: 
but after Mime seasoiu the ncniping wits found to be injm'ious 
to the trees, and since 18RB thie method of harvesting has been 
abandoned in the government plantations, although it is ntill 
followed by a few private planters. At first all barks were cut 
to the uniform size of twenty certimetres (about eight inches), 
and brought to market in quills, all hark which could not be 

K harvested in this maimer being crushed to a coarse powder. 

B The trade in the beginntng offered considerable op^wsition to 
the sale of this powdered hark, as it was believed to facilitate 
RopbisticatioD, and also on the alleged ground that the powdered 
bark lost some of its albaloidal richness by keeping. At 
present, however, the system of crushing bark has become 
universal in Java, and at tin* Amsterdam aurtimis nearly nil 
the manufacturing barks arc now offered in that condition, and 



the pharmaceutical barkn in quills. Since 1874 it haa been 
customary, according to the Oil, Paint, and Drug Jieporter, to 
sort the Java quill bark into two classes, according to tengtb. 

— Poasibly no food-product was more extensively shown uH 
the Paris Exhibition than olivca and olive-<iil. In the Freocb 
official ciitalogiie ftO*t exhibiters of olive-oil are specially 
named, besides numerous collective exhibits, and many otberv 
which are included ^under the general term "comestible'* or 
edible oils: 448 of these exliibiters are from Portugal, 128 fronf 
California, and only 13 from France. One French exhibit,. 
however, is made by 67 aoaociated producers. The Mediter- 
ranean has from time immemorial been the seat of the olive- 
culture, and. according to the Journal of tit* Society of Arts^ 
.Spain has about 3,000. OOtt acres nnder olives; Italy, 3,3A0,00O;i 
and France, Bl>out SSit.OOO. Tunis has over 4.000,000 trees,' 
Algeria 3.(100.000. Nice 1,000.000, where oltve*oit forms four-] 
fifths of the agricultural produce, and Syria several millioa. 
Thti number of trees iu other couutxie» is unkuowu. Tuscan; 
first exported olive-oil: hence ita old name, "Florence oil.'* 
Forty-five distinct species of the olive-tree have been described, 
and in countries where it is indigenous the tree sometimos 
reaches a height of sixty feet, with a trtmk circumference of 
twelve feet. Besides Uie diflference in the nature of the wood, 
foliage, and habit of growth, Ihere are large olives and small 
olives, polntetl, ova), round, and curved fruit, and of all 
colors, ranging from white to black and from green to red. The 
flavor of the fruit is mild, sharp, or bitter, and according to 
the variety there is abtain«Kl sweet-oil, light-colored and of 
i:-xquisite Qavor, up to dark green, thick, and of a bitt«r tastc^ 
strong and very unpleasant to the taste. 

—For the last forty years attention has been paid to the pro- 
duction of -tmnkeleRs explnslves, and in no country with more 
marked success than in England; and this is dtK' mainly to the 
initiative and energy of Sir Frtderic Abel. He iH to-day looked 
up to. aays Enffiitcerhig. a« a great authority on the subject 
of explosives: and it is not surprising, then, to find that the 
mere annoimcement that he was to give a "Friday evening'* 
discourse brought to the theatre of the Royal Institution. Lon- 
don, not only a large number of those who have its enfr«e. but 
also knots of gentlemen from abnud who were eager to hear 
the very latest about smokeless explosives, and the probable 
effect of their introduction into naval and military warfare. 
Sir Fredric Abel s[X)ke of Uie early etTorte made in Germany 
in France to produce smokeless explosivee, and dwelt witb- 
empbasiB upon the supi>rior intrinsic qualities of gun-cotton, 
iminting out at the same time that its application as a safe 
and reliable propulsive agent for military and naval use is: 
still attended by many serious difficulties, — difficulties whicb 
will be ultimately overcome, aud probably in the immediate' 
future. Re(erei»ce was made to melinite and other Freocb- 
explosives. Dettpite the secrecy with which their composition 
is kept, it is pretty certain that the chief element is picric-^ 
acid ; and, as thin body io exce^idingly unstable, it is probable that 
but little more will be heard about these much-vaunted deatnic- 
tive explosives. The moat successful of contemporary expert- 
roenters with high explosives ia Mr. Nobel, the inventor of 
dynamite and other eJflcient blasting-agents. He appears to 
have derived from nitro-glycerine and nitn)-oott<kn a material 
which, when treated with camphor, compares very favorably 
with gnn-eotton as tfi its ballistic properties, its stability^ 
and uniformity, besides being almostt absolutely timoketesB. 
This powder has been tried in small amiH in Italy, and reporta 
arc current that Mr. Krupp is carrying on experiments with> 
it in guns of various caliber. Sir Frederic Abel corrected air 
impression that seemed to be spreading: viz.. that the new 
powder would be not only smokeleRS, hut also noiselefw. It 
was shown that there is hardly any notic«ible difference 
between the explosive violence of the new and the black 
powder. If any thing, the report- of the foimer is Ahiir[ier and 
more ringing, as well as of sliorter duration. The atn«i>nco of 
smoke in the Iflttles of tJie future niU call into requisitioas 
military qualities that op to the present have lain dormant. 
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RECENT STtJDIES IN HYPNOTIJJM. ' 
Hjpnotizatioo ag^ainst tbe Will of ths Sabject. 

While it has been ti^enerali^ admitti^d that subjects who have 
been frequently hrpnotized l<Me tbe power of reeiatioff the cus- 
I'tomarT maDipulatioDB of the operator, or, in other words, that 
the natural HuggeMlioii of guiug to slefp at the sight of the 
-operator and his proccediDfis is stronRer than the auto-surges* 
lion not to yield (just as we may fall attleep, in spiti; of all 
effort, at a lecture or social Ratbering). yet K^'^t stress has 
been laid upou the original consent <»f the subject to Hubmit to 
^he operatioa. as well as upou a cousidorahle power of resistance 
by sheer determination. Dr. Herrero, a Spanish writer on the 
subject, has recently announced a means of hypootising any 
ixMly and every body, noleim voleim. 

A great auuiber of tbotw classed as non>hrpuotizable will 
-■Bccumb, saTs this authority, if iJki proceas be maintained for n 
«afBcI«nt length of time. As this is very tr>'ing to the 
operator, a device may be resorted to by wliich tbe subject is 
forced to f^uKe L-uutiuuuusly at a bright object, the operator 
re-enforcing tbe suggestion to wleep. If. huh'ever. the Mubject 
ireAist the proceed) ings, one may bind him, and force hiui to 
;a8sume the iKwition necessary for hypnotization. But this 
.idrutic proceaa may be dispetuted wiUi: fur in those caiws in 
vhicb it is necessary, for therapeutic or correctional purposes, 

< Vaioljr from ourt«nt numbon of tbe Reroe de rHn>ootlsBM. 



to bjpnotiu> a person. Dr. HerreiTi has another m*?ih<v). It [a 
based upon the discovery that in light rhloroformization tfanv 
is a stage in which tbe sabject obeys suggestions as readily an in 
hypnotism. This period may at first tie brief, but may ba 
prolonged by care and practioe. While in thin "chlorofnrtnic 
sotunaubulism," the Miggentian isgiren that in future no such 
aguncy will Iw necessary to hypootize the snbjvct, in »-7me the 
suggestion is made gradually that they will reniK less and less; 
and so on. While this dispottos of those unconsciously resisting 
hypnotizatioD, does it apply lo those opptwing it Toiunlariiy? 
Here is a case in poitft. A patient showed a morbid fear of 
hypnotism, ragarding it as a »atiinic art. sud ab«o1utc*ly refus- 
ing tn be hypcoti7.4?d. !t hnd been attempted over and over 
aKain, but in %'atn. Chlorornrmixation was proiKwd, to which 
abe consented. l*he Hrst day it required Hfteen Krnois to bring 
on the susceptible period, tlien thirteen, and so nn until the 
patient weut to sleep by merely staring at the doctor's ttngen. 
and liecauie a good hypnotic subject. By this means, (hen, it 
is propotied to induce a stat^ by tbe action uf drugs from which 
the trannition is easy and certain to ordinary hypaotism. It 
seems probable tliat there will be much discusaioQ and experi- 
montatioD in this novel mode of extending the powers of 
hypnotism. 

Anto-Hypnotism. 

By this is meant the power to put one's neJf to sleep. We 
do this every night, and persons differ very markedly in the 
eaae and rapidity with which tbey fall asleep both at night and 
at other times. Dr. Coste de Lagrave has developed this power 
to a considerable extent, making himself at unco operator and 
subject in an hypoottc experiment, The best time to experi- 
ment is just after awakening. One then attempts to go to ste^ 
again for a short time only. One may wake and go to sleep 
again three or even live times iu an )k>u£. The sleep is light, 
may be accompanied by dreams, aud the aleei>er be sub-ixm- 
sciously aware of his condition. When the steep is still lighter, 
and self-consciousnoBs is largely present, tlte auto-hypootic 
state has appeared. Dreams may occur, though the dn^mer 
is perfectly conscious that he is dre-aming, and may even 
attempt to direct these dreatos. This amounts to auto-sugsvs- 
tioD. To enter this state, the author lies down, closer bis eyes, 
tries to sleep, keeping his thoughts Hxed ou the desired auto* 
suggestion. Here are a few inntanceft of hla succesa. Ar the 
result of a dysentery contracteil in Tonkin, he could not walk a 
mile without extreme fatigue. One erening he gave himself 
tbe suggestion not to become tired, and the following day he 
was able to take a long walk. Tie suggests gooil appetite, and 
suggests away dysiiepsia and cold feet, even under the moet 
trying circumstances, such as in tbe D)ieD air on a cold day. and 
finds that his feet are really wanii to the touch. Hallucinations 
are thus excited. He writes, talks interestingly, all by auto- 
suggestion. But the process is not without its di«ad vantages. 
Fatigue, depression, and sometimes severe beadaclie. ar« tbe 
results. Like atl phases nf hypnotiiuu, it has its uws and 
abuses. While this power is thus ouusnalty developed in tho 
cases cited, ft undoutiledly extsts tn a le!bwr tlegiee in many ; 
and it would not be ditllcult to Qnd to the habits of all u clofw 
analogy to what is here termed "uuto-sugtcestion." 

Retro-active HalluciniBtiOQa. 

This iiatne has )>een given by Or. Berulieim to halluciuati 
suggenteii Imck int<» the experience of Ibe bvpnotized subject. 
He i^ told that so many days or weeks agu be was a wita< 
such and such au act. Tbe sugK^'^l'i'^Q ■" accepted, perbapft 
additional details are added, and the fictitious event is 
embodieil with the onhu&ry ex[>erience« of life. The case to be 
here noted is interesting, on account of intlueucing several at 
once, some without direct personal suggestiou, and on account uf 
being accepted bv u person wlio happened to be nleeping nor- 
mally. In one of tbe wards of the hospital. Dr. Bembelm 
hypnotiaeil eleven patients while one was sleeping nonnallT. 
He tells one of bis subjects, "You see No. H «oated on a cliatr. 
Yesterday ho caut«> back iDtoxicat«d. MOg ami tihnutMl through 
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the hallB, gtrack th« keeper, makiDK bis noae bleed. You were 
there." The illusioo swjq develuppi]; and the suhject repeated 
the whole story, adding that a nurite caiuu with a bAsiu of 
irater to waab ofT the blood. A neighboring subject was then 
arouMxl. and anked what happened yeaterdaj to Mo. 8. After 
aome hesitatioo, be repeskted the story. And »o on with all the 
<)the-rK, includJDg one wivn watt slM^pinj^ naturally. No. 'i 
hinuelf admitted that he ntnirk the keeper, but he did not 
liegin tbe t^uarrel. None of tbeac patientfi liad ever usiAted at 
such an experitneat before. The experiment may not bucceed 
at all times and with all »ubjoct7<; but it dhows, llmt, when the 
sleeper hax bin attention flxed upon the person who i« *tp«akin}{, 
he hears and accepts every thing. On a«'akfloinK. he doe« not 
recall this »f bis uwu ati-ord; but. aa soon aa a hint is given, 
he recalls it alt. and acceptH it ai^ a roaliu*. An n practical 
outcome of the obetervBtion, Dr. Bemhein gives the waruini; 
cot to tell aeneta in the presence of a sleeper. 

Statistics or Cares by Hypaotism, 

The methods and purposes ot the clinic for the treatment of 
fliseast-M by hypuotism, foundeil at Amsterdam by Dr«, van 
Keuterghem and van Ei-dcn. have been uotictMl before in these 
columns (Seiene^, May i4, 1880) . On the ncmfiion of completing 
tbe Qrat two years of their experience, they have put tti^ether 
nn account of the kind and number of <liHease«4 treated, and the 
amount of micoetM achieved; and these statisticH. being com- 
jwratirely extensive and carefully collected, have good claims 
to general cooslderatton. There were treated, in all, 414 
patients (3t0 men and Ul women). Of these, only l.t (lem 
than 4 per cent) cwuld not be hypootiuHl; 317 (08 per cent) 
entered a light Btage of uleep; 135 (33 per cent) entered a 
deeper stage; and 47 (H per cent) entered the aomnambniic 
stage, characteristic of the beat hypnotic subjects. The ages of 
the pntients were distributed as followH: from 1 to 10 years, 
9: from II to 20 yearn, 40; from '21 to 4^ years, 303; from 41 
to 80 years. 131: from fil to 80 years, 25. There were :J61 of 
the 414 afflicted with various kinds of nervoatt troubles. 168 
were classed ai general neuropathic diisordere, 08 a-t nenralgtaa 
and [min<i, 00 as mental iliseases, 40 as hysterical affections, 
and 29 as organic afTections. In Kcneral, the efTects of the 
treatment am indicated hy the following Rgures: no effect in 71 
<»aea (20 percent), a alight or paMsing improTen:>ent in 93 cases 
(26 per c«ot) . a distinct and permanent improi-enient in 98 cases 
(27 per cent), and a cure in 100 otsch ('i8 per cent). The dia- 
pmportion in the numl>er of nervous and noD-uervous caaea 
uidkea a fair comparlaon of the resulta in the two claasew impoa- 
aible. Among tbe nervous diseases, those claaaed as nenropathic 
show a very favorable result, 3» per cent being cured, and 2« per 
■cent permanently benefited. Hysterical and nounilgic affec- 
tions afaow neuly as high a ;)e-rrentage, though tbe absolute 
numbers are here much lunallpr. DiMvaen classed aa organic 
naturally s1k>w the very minimum of 8iicceas in treatment, W'e 
have thufl no annnuucement of hypnotism aa a panacea .curing 
nil diseases, but a fair proportion of succeaa and faihiro dis- 
tributed among various disorders in a way that accords with 
our knowledge of the nature of such dfaeases. It is only by 
3Ucfa impartial and acientiflcally collected reaulta that the 
movement con make prngress, 
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AMONG THE PUBLISHERS. 

Lurr week's issue of Garden and fitrvnt contains on excellent 
illueitnittun of the famous Waverly Oaks, near I^otiton, and n 
figure of Oladioliu turicenaifi, one of the noteworthy additions Ui 
g&rflen-pIantH lant yea^r. Mr, Cliarles Eliol writes instructively 
ut the coftirt of Maine; and among other contributors t»5 Uie num- 
Iwr nre Prufesspr J. B. Smith, Professor W. A. Buckliont, Pro- 
fesisor R. S. Ooff. Professor J. T. KoUirodc. Dr. Udo Uanuner, 
John Thorpe, and Mrs. Scliuyler Van Beoaselaer. 

— The Slarch number of tlie AVic E^ngtand Magazitw- will coo* 
tain many portmit:). In the article on tbe - 'Supreme Court of 
the United States' ' Ukere will be given likeueMes of more than a 
4loaen of the great justioes. In an article OD "Cbautau«|ua" 



will be found portraita of Bishop Vincent and Mr Lewia Miller. 
'*A 8accessful Woman's Club.'* "A i^trange Dinner -Parly," 
and "An Old New England Country Gentleman. ' ' are other 
illustrated articles in this nuntb^, 

— To meet the demand f<ir a much greater rorietT and number 
of illustrntions in the Amrritnn Archilfct, Messra. Ticknra- & Co. 
liave arranged to more than double the extent of that depurtment. 
and to add many new features. To give their subscribers n gi'eflter 
amount of illuslration, it i» necessary to increusc the sulwerip- 
tioii (trice, but only to tliosc who desire the tncreaaed illUAtm- 
tion. They therefore continue their regular and imperial pdi- 
tiaaa, but have issued, in addition, an enlarged and moreexpen- 
aive edition, called "the international edition.*' The inten»?| 
tional includes all that the imperial contains (tliat is, the- 
efjuivalent of .'IM pages of phoio-lithographic iMusCmtion of all 
sorta, also 40 gelatine am) 12 heliochmme plnte«, and the extra 
photogravure plate for the year) , and adds (A) a large amount 
of foreign work, received regularly from England, France, 
Germany. The apportionment L«r this new matter is not 
finally HCttletl, but it will amount approximately to over 2<)(> 
pages of photrt-litliographs. and probably ISO gelatine platen, be- 
sides a larp? number of genuine ^)pperplale etchings. To give 
irtill further value to this edition, there will be from time to time 
(D) additional eolnred priutH and (CT) real i^iotogravures. — 
genuine copperplate printa. snch as are isued by Measi^. (kiupil 
in Parifl by that name. But tbe feature perhaps tbe meat inter- 
esting to the American profession will consist (D) in publishing 
in thin inbematiunal edition, as far as subacribera will aid, com* 
petitive designs submitted in limited, and in »>me caftes !n public, 
competitions. To do Ibis — to provide a journal cuotaining ap- 
proximately 1. 000 page illustrations (besides nearly as many 
timaller cuts in tlie text) and (E) an attendant increase in th^ 
t«xt of four pages weekly, 3(H) pagte per annum — haa required 
a considerable increase fn the miliacripticm price, and it cannot 
be placed at lew Ibaii $26 per uimum. At the same time, 
place it within reach of iminy to whom »o large a single paymei: 
might be an inconvenience. (|uarterly paymenta at a slightly in- 
creased rate may be made when preferred. Xo subscriptions ' 
be received, however, for IcM than the full calendar year, as 
plans Involve oontracta in at least three foreign countries, 
upon a perroanent basis by Ihe year. There lias juHt been iasuedi 
in the .^!«.ericiin Arehitfct a photogranire from Mr. Axel H. 
Mnig's famau.1 etching, ' 'At tlie Fountain of St. George. ' ' This is 
commonly called "St George at Lubeck;" but Mr. Haig 
writer. "The subject is out to be fotmd at Lubeck at all or in 
any North German town. Tlie work is a comi»oeition, partially 
founded on a scene in an old B-ivarian town, but, Iwiug so very 
much an invention, I cannot gtre a locality to it." 

— "Tlie danger of an ignorant pemou in seising an electric wire 
carrying a strong current id as gi-eat as that to which a penom' 
ignorant of the wayH of snakiui would be subjected if he under* 
took to take the place of the skilled observer . . . aocuiitunu-d to 
put his arm toloa tall jar cnntaiuiug nttthr^nakeft and take them 
out," This extract will sliow the general drift of an article on 
^'Dangers from Electricity.*' by John TrowhridKe. which: 
in the Atlatttic for March. Tlujre is a paper by Charles Wuices-^ 
ter Clark on "Woman Suffrage. Pro and Con;" George Panou^ 
Lathrop allows us "The Value of tlie Comer;" and there is 
paper catted "Loit«*ring throiigl) Ihe Paris KxpOAlttnn," which' 
tells, among many other things, of all the concerts given at tha | 
caf ^ of the exposition by the various nationilitiei*, — Oypsii 
Javanese, Hungarians, and many more. Dr. Holmes is particu- 
larly amu.sing in "Over tlie Teacups," and seems to widi that 
people would write less poetry. He closes with some odd rerses 
on the rage for scribbling. 



wiu, 
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LETTERS TO THE EDITOR. 

Phraical Fields. 

I TBixK PmfeMor Dolbeor misunderstand)} tbe motive at tuf!^ 

comotunication relative to phynical BeliU, that appeared ia 

Science Jan. 24. It was not so much wluit I cai>ceiTed to be 

misuse of the term "strew," that 1 wished to call attention 
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to, but rather what T belipved to be a miKoncfptioii ot the 
natUTF of ccrtaiu phenompnA which Aiirh mifiuite BP«nied to 
imply. Let me see if 1 can inaiotain my i^rouDd. 

li two bwltes connected by an elastic nietliuni rftaia theit 
Telfttive positioriti. tht> two may be Lran»[iortcd (r cauorti to 
moTf ID any or all poMible ways, iind Rtill with ail speedfi: 
j«t the condition of uLieM under which this elastir. cunnectiuf; 
medium exists is not duinged at all. If a force beexerled upon 
one of tlu«e bodie«, tending to chanifio its position relative to 
the other, the iitresfl of the elastic connecting medium will he 
changed; and I do not think it necessary to coneei^'e of a rate 
of propafcatioti of tbii^ modifie<l stress from the one object to the 



other, for. jf the second body were not attached to the first ii» 
Kome way, the force applied to the fimt cotild produce no Rlr«M 
whatever in the medium connecting the two. A push oa cam 
beoomeB a pull ou the other, bat there could be no po»h uo tiie 
one without therv being au exactly equal and opposite Hl«et 
upon the other. Has any propsKntion taken place in tbia CAae? 
If. again, we have a ttystem of bodies, all uf which are ooa- 
nected with each other by eUwtio string* or bj a pavadiBK 
elastic medium, any murementof one of tbese bodie* neccaaMily 
involves a change of streM between all of them. A puab on 
one maana a pull of exactly equal amount on others. Tbere 
cAn be no push wilhoat h reaiBtaDce. and this reaiataoce ia a 
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iMint eeaae. All cxi>tin|[nii>Mani>ry worlc U trivial a» 
eonpaJtd wiih ihi» Tr.t ynur it (tem wmild ihr^w wide 
open thoM TBit countrie*, aa, indeed, all the coitninc* nf 
the wortd. 10 the whole current of Enxll*h and Anerican 
Ikoacht-" 
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quality of the elastic medium giren to it by the mere presence 
o< the other body. We have seen, in the case ot the twi> IxidieH 
connecterl by an elastic string, that the stress is doe to the 
relative positions of the two bodiefi. They wej« brought into 
their poeitioi] by motion: but, so soon as this motiim was over- 
come by the elastic resistance of the string, the force applied 
became potential, not kinetic. 

Nfiw. rtuppoBing one of th«te bodicR to remain stationary while 
the other is moved farther away, the ntrenn between the two is 
increased. The push on the one luis increaaed the pull on the 
other, yet there has been no motion of the latter. The only 
motluD there wan in the tiystem waa that imi>arted to the 
former: and the motion wait away from the latter, not towards 
it. A new ntatic condition haa been indtx-ed upon both of 
them, but can it be said to have been propagated from one to 
the other? I do not think it can. 

Now, these two bodiea tfaux connected may be moved from 
one place to enotber. yet, so long as they maintain their aame 
relative positiooa. the tttrefis or tenxlon of tlie elajulic between 
them will not vary. So. if a form of stress between two bodies 
in «i>ace may be conceived to be entirely' Independent ^if the 
pretfeooe of any other Iiodies in space, a relative inution of these 
two liodies between theronelvcn involves a rhange of stress 
without propagation ; and, again, if these two be relatively 
still, they may movt- relatively to all oUi«r Inxlies without 
clianging their etrei« or altering their static condiliou with 
r^ard to stress; yet to one sense (and I conceive in this sense 
alone) la the atress properly said to be propagated. 

Professor Dolbear says. "One may call it potential or kinetic 
enerey if be choosea: a static condition will pnaently be 
reached, but not instantly." 

Right liere, I aupptwe. Ilea the gist of the whole thing. The 
point I wished to make was that Professor Dolbear did not 
distinguish between tlit* condition of the medium in the two 
«tat«» of motion and test. A potcnt&l condition invah-ea 
motion only in m far ac motion was necessary to bring it into 
being. It may in one tienHe be conHidrred sh storetl-up motion, 
as it is capable of giving out again an equivalent quantity o 
motion, but It Is not motion itself. lie implies, and I agree 
with him. that motion precedes the potential condition. Now. 
this motion, or energy if you choose, may be of any known 
kind (not necessarily electrioal, hut may be) : and when, by 
reason of tlie work done, we have produced a condition of 
matter of a certain kind, — when all the work haa been done, 
— > we have a conditon that is called elvctriticatioQ. 

What I have been rnntAnding for iathat the magnetic field 
and the 6elds of elect riticat ion and gravity are those fields 
when they are established (before that, in the interval during 
which they are iHrlog eHlablished. the fielda are kinetic, not 
|ir>t«^>ntial> ; that iu the cane of electrification the movement 
neressary or involved in its establishment is itot the electric 
field, but is the electric current whicHi can be propagated, and 
the condition of atreas produced by that aiotioo ia die electric 
eeld. 

It Is pofislble. however, that I have not fully understood 
him. Perhaps he means something like this: imagine, for 
instance, a row of material jwints numbered from 1 to 10 
spread out in a row, and connertMl by elastic thread. If 1 and 
10 are Htationary. and tlie iotormediate numbem are strung 
along the string, the tension uptin the string is unifoini 
throughout ittt length. If, now. No. I be moved a little farther 
from No. 3 than originally, the tensino on the utring betwoi'U 
the two would be greater than before. This would cause a 
slight movement of No. 2: and so on to No. ID, which we have 
imagined stationary. Would it take time for the pull on No. 
1 to become apparent on No. 10? It would with all material 
elastics, because of their viscosity and inertia; but, if we use as 
OUT elastic the luminifemu!) ether, I maintain that it would 
not, for one of the main features as^signed to it is absolute and 
perfect elaatieitv. If No. 1 were pushed nearer to No i, the 
leeaening tension would exist at No. 10 at the same instant, 
becauae another property of the ether is absolute incom[)ressi- 
billEy. 



Taking this tatter characteristic of the ether, — incompressi-^ 
bility, — if we had a long pole (say. a thousand mileti long), 
if we ttltould cause one molecule of that pole to change it» 
position, wonid not every other molerule. even those a thousand 
miles away, be caused to move also? and would there be any 
time lost in their respondingf Or. to put it In another way, If 
we siKiuId premise that the farthermost molecule should not 
move, would it be possible in any way to move the nearer 
molecules? I contend that itwonid not, and that if one moved, 
all must move. 

He says. "Mr. I*erry seems to say. that. If there was but one 
body in the univente, it could not have an electric field, even if 
it could be electrified." That i»-Dot my statement, nor is it my 
idee. My idea is. that in the case of static fields, under which 
head I would include electri flea t ion, magnetism, and gravity, 
two exactly equal and cppueite ctmditions are inevitable. I 
cannot conceive of there being a push without there lieing a 
corresponding and equivalent pull, without the destruction of 
equilibrium: >uid, if the equilibrium be dei!troyed, we have 
motion which may be to any directJtHi whatever. This is what 
T conceive to be the difference between the two kinds of fields. 
As before stated, I do not believe a pull can exist without a 
corresponding push and yet maintain equflibrlum. If the on& 
exceeds the other, there will be motion towards the greater. — 
there will be more |xisitive than negative electricity; there will 
hf more north -.teeJting magnetism than south •seeking magnet* 
ism, or t'jce I'eraa; and by the same token one may exist with- 
out the other. By the same course of reasoning, if a stress can 
be propagated (as I use the term "stiess"), there is implied 
an existence of one form (Ibe positive) before the existence of 
tlie other (the negative), as ilie element of time is involved. 
Faraday distinctly states that there cannot be an absolute 
charge of matter. I fltste4-my belief that a stress could not 
exist unless there were two particles. I should alsij linve added 
tliat there nmtit be a connpding medium l>etween those two 
particles. If this lie ao, then it is clear without reasoning, 
that, if ctlher one of the particles or the connecting iue<lium 
be wanting, the conditions for stress are wanting, and it can- 
not exist. A material body having two points and a connect* 
ing medium between the two is therefore capoble of either 
magnetism or electri Beat ion. If one of tbe points be wanting, 
and energy be applied to the other, thin energy, instead of 
being stored up by the tension of the elastic medium, and pro- 
ducing stress as before, — which would be capable of giving out 
again an equivalent amount of energy or motitm, which stress 
might constitute electrification or raagitetism. — produces no 
stress, but motion at once, which may be beet, light, or the^ 
electric current, or give riae to these. 

Again: if there were but a single bodv in space, its physical 
field would. I think, be confined within itself, and not radiate 
outward indefinitely. Let ns imagine space to ooniiist of an 
etaatic jelly: then all porticlas of matter in space are connected 
with each other by elastic btmds. One particle cannot be 
moved from ita position without setting up stresses in 8pac« 
between itself and all the other particleo. But It is evident 
that the algebraic sum of all the Htrasses is zero. If tht? stress 
be wholly jKwitive on one body or particle, the 8tresf>es on all tlie- 
otber particles will be negative and exactly equal in ainouut. 
whether there be a million or only one other particle. If there 
tie but one other particle or body, all of the negative stress — 
electricity, if you choose-- will be upon it, or perhaps rather in 
the medium joining the two. Now, sim:e the stress lies 
wliolly between tlicse two (they are in no way connected with 
any other particles, or. in 4>ther words, tliey are the only two- 
particles in space) , they may be moved in any way, providing 
their positions relatively to each other remain the same, 
without altering the atresa of the surrounding medium. .Since 
they do mnve. therfi la kinetic energy; but this movement does 
not alter their relations to other particles, because there are no 
otiter pHrticlen: beuce no additional stiesties are set up. Their 
movement does not convert the potential energy stored up 
hetwefm them into kinetic energy, although a movement of nne- 
ralative to the other would do so; and the resulting kinetic- 
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■«a«rg7 woatd repreaeot the dlffereDca betw««n the initial and 
final potential states of tlie syetetn. 

He quotas Tail an saying, ' 'Every action between two bodies 
is a BtrecM." and xtjn that "tlio body and the other at>out it 
are two bodioa, and, if they can act at all upon each other, 
there will tlieo be a field." But you will recollect that he 
makett thiA Atatetuout in controversion of mine. that, if there 
were but "a single inathetnaticul point in apace, there could be 
DO »ireu9." I said nothing at all about there being such a 
thing as ether in this connection. tbouKh I see the oeceiwity of 
including it, and also ttiv^orce of bis argument: but I do not 
think Tail tupant to consider (be ether as a body in the it«u»e 
in]wbicb I^fearar Dolbear here vutw it. Ab 1 understand it, 
Faraday, Maxwell. Thomaon. and 1 asBuroe Tait alMO. bpiieve 
the dielectric to be the active agent, and the conductor the 
passire agent, in all the phenomena which M-e are considering. 
The dielectric, whatever It may be, — the ether, if you will, — 
in really the eeat of the strains which terminate in the two 
bodies cooncctwl. I think Tait used the term in the ttense that 
I have indicated. 

"Perhaps, however. Mr. Perry ealls the ether matter, which 
has not been my IiabU, and against which 1 waa not on my 
guard wbeu I wrote the statement to which he objecta. Until 
we have some evidence that ether is Huhject to Ihe law of 
gravitation, it seems to'rae to^bc improper to speak uf it aa 
matter. If every particle of matter nltracUi every other particle 
of matter, and'if t)>ere is no evidence tluit other is so attracted. 
it is not conducive to good terminology to call it matter." 

Let us see what authority we ha\*e for couhidering ether as 
matter. I believe the weight of opinion is either that the ether 
ia a form of matter or that matter ia a form of ether. Sir 
William Thomaon bvlieves that matter is nothing but ether; 
that it is composed of it. We knnw this ull-pervading medium 
aa ether when it ia unorgnnized. When it is organized into 
vortex rings, we have the atom and molecule, hence gross 
matter, as it is uaually diHtinguit^hed. I am of the opinion 
that Sir William Thomson's theory of nutter is the most 
popnlai one at present. In 18aH M. Pouillot found that the 
heat-energy transmitied from the sun to the earth would, if 
none were absorbed by our atuiospbere. raise 1.78 grama of 
water I'' C. in I minute on each stjuare centimetre of tlie earth 
normally exposed to the ray^ of the sun. This is equivalent 
to [H3.;) foot-pounds of energy per second. This figure Sir 
William TbomsMi uaed in determining tlie probable density of 
the ether. 

Berschel estimated the stress (elasticity?) of the ether at 
17x10* pounds per atjuare inch. 9. Tolver Preston estimates 
the pmbahle inferior limit of the tension of Ihe ether at 500 
tons per square inch, which is mnrh xmaller than Hersohel'a 
ostiroate. Young remarks, "The luminiferous ether pervading 
all space itt not only highly elastic, but ab^lutely solid." I 
do ni.t nnderstand the meaning attaching to "solid" here, but 
it is evidently an attribute of matter. Sir William Tliouisou, 
calculatiog upon the data above refetml to. finds the weight of 
a cubic foot of ether to be } x lO-**" pounds. Bellini makes it 
I X lO-t* pounds. M. Herwita:, another investigator, arbitrarily 
aasume^ a cubic foot of ether to weigh 10-" pounds. 

Dp Volson Wood treats the e\her as if it conformo<l to the 
kinetic tlteory of gase«. which, with other assumptions, is 
equivalent to considering it as gageous in its nature, and 
at once compels him to consider it as inoloculur. He says, 
"The electro-magretit* theory of light suggested by Max- 
well (';}. as well as the views of Newton, Tbomsoo, Herscliel, 
Prestou, and others, are all in keeping with the molecular 
bjpotbesif." 

Professor Rood succeeded in producing a vactinm of aK,majm of 
an atmosphere. Professor De Volson Wood states, that, eTon 
at this great rarity of the atmosphere, the quantity of matter 
In a cubic foot of air "would be some 200 million milliou 
tiroes the quantity in a cubic fnot of ether." and says, that, 
admitting tlmt the etbex is subject to attraction according to 
the Newtonian law and of compression oct-ording to the law 
*of ^Itlttriotte, in order to makt: the dunsity vary acnsibly with 



the distance, the attraction of the central body must be sora»- 
thing like a million times as great an that of the sun, or bare 
a diameter a million times a» large; but, there being no such 
known body, be concludes that the density and tension of the 
ether may be considered uniform tliroughoul space; and he savs 
that, the weight of a given volume t4 it would vary as the 
force of gravity, and plaree the weight of a cubic font of ether 
at the surface of the snn at A7x 10-*< pounds, and estimates the 
pressure on a square foot of the sun of a column of iafinite 
heieht itt 18 x lO-'* pounds. 

Thu-i we see, that, while no two of these Invefltigatore agree 
in their results, tliey all agree in ascribing to the etlier all the 
properties of matter, including that of gtarity, and I therefore 
think it no violation of the proprieties bo speak of it as though 
it were nialter. 

In regard to the definition of the word "streas," Profeenor 
Dollienr i)Uote^ Maxwell as follows: "Now. wc are unable to 
conceive of propagation in time except either as the flight of a 
material substance Ibnmgh S|iacc or the propagation of a condi- 
tion of motion or stress in a medium already exiating in 
space," and says, "Evidently Maxwell did conceive that stress 
could travel." I freely admit that a "condition of stnaa" 
may tntvel, in the (k-dbv that a body between tbe particles at 
which there exists a stress may travel ; and it seems to me that is 
what Maxwell means. If he meant what Profesaor Dolbear 
thinks he does, why does be says a "condition of streas'^? 
Why not simply "stress"? 

I think Maxwell was probably the first to use the term 
"stress." hut it was in relation to phenomena described by 
Faraday. In regard to this. Maxwell himself says (vol. [, p, 
15!)), "The distribution of stress considered in this chapter is 
precisely that to which Faraday was led in his investigation of 
induction through dielectrics." Further, be says, "This is 
an exact account of the conclusioon to which we have been 
conducted by our mathematical investigation. At every point 
of tbe medium there i.t a state of aIkss such that there is 
tension along the line^ of force, and pressure in all directions 
at ri^bt anKlcm to these lines." "Tbe expraaaion 'electric 
tension' has been used in various seDften by dilTerent writers. 
I shall always use it to denote the tension along the lines of 
force, which, as we have seen, varien from point to point, and 
is always proportional to tbe square of the resultant force at 
the point." "Tbe hypothesis that a state of stress of this 
kind exists in a fiuid dielectric," etc. "Tlie state of stress 
which we have been studying." "If the medium is not a 
perfect insulator, tbe state of constraint which we call electric 
polarization is continually giving away. Tlie medium yields bo 
the clcciro-inotive force, tlie electric stress is relaxed, and tlie 
|)otential energy of Ihe state of conittrnint is converted into 
heat." "In the plienomeuon called tbe electric current, tbe 
constant passage of electricity through the medium tends to 
restore the state of i>olarizalion as fu^t od the conductivity of 
the medium allows it to decay. Thus the external agency whii^ 
maintains the current is always doing work in restoring tbe 
polarization of tbe medium which is continually becoming 
relaxed, and the potential energy of this (Ktlaiization is con- 
tinnally being transferred into heat." 

I consider the above as perfectly itt accmd with my state- 
ments in your issue of Jan 24. 

On p. 257. ^Mi, be specifically defines "stress " asfoUowa: 
"Hence the state of stress may be considered m compounded 
of f 1) a prensure equal in all directions, (2) a tension along the 
line bisecting the angle between the directions of the magnetic 
force and the ma^inelic Induction. (3) a couple tending to turn 
every element of tbe substance." etc. "Tlie stress in this case 
is therefore a hydroatatio pressure, combined with u longi- 
tudinal tension along the Unas of force," etc. 

But Faraday was the first to conceive of these stressea 
although I am not sure that he used tliis term. In his 
"Rx{ieri mental Reaearolies," 8249. he says, "With the electric 
force we have both the static and dynamic state: . . . still 
there are well-established electric oonditiouK and effects wbicb 
the words Static,' 'dynamic,' and 'current' arc geuerally 
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employed to ttxprstm. . . . The lined of force of the static 
coDditioii ot electricitr are present in nil ciLsos of indactitm. 
... No conilitinn of qualitv or [Kilaritj hatt att yet bofiu 
liiacovered in the line of statio electric force, nor has any rela- 
tion ot time been established in rexpect of it." "No relation 
of time to tbe lioea of magnetic force has as yet been discoT^vd' ' 

(Ibid. . saoaj . 

Finally, on pp. 439 and 440 of "Bxporiinental Reaearches" 
(vol. iii. edition of 185.'^). he given in dt^tAil, too lonf; for quota- 
tion here, hi* views of the different phenomena, whicb. it seems 
to me, folly support the position I liave taken in thio matter. 

Nelson W. Pebrt. 

ClDclnnKtl, D., F«b IT. 

Sapposed Aboriginal Fish-Weirs in Naaman's Creek, near 
Claymont. Del. 

If the suMttutcd letter of Mr. Uillmroe T. Cresson to U»e 
ArmriaiH Antiquarian, ptiblishnl in your insae of Feb. 14, had 
ever been printed Ijefore. certainly I should not have received the 
impression that Mr. Crvsuou uncc fancied he liud discuvervd thu 
remains of pile-dwellings at Naaman'g C^eek, on tlie Dolaware 
The d!fTerenr«i betw(>fn thp twn versions are very atriktup; to 
whoever takes the trouble of comparinft; them. I never before 
undenitootl lliat Mr. Creisan regarded the version of his letter 
published in the Antiquarian in November, IB'^7, as "an atro- 
cioLiiily garbled version' ' of it. 1 supposed he only complained of 
certain bad mistakes in the proof -reading, such as the substitu- 
tion of "cave" for "txxve," etc. Mr. CreaKXi's memory has 
played him false in regani to what he wrote to me when he 
kindly fora-nrded to me n selection of the objectn disi^vered at 
the three "stations." On referring to the notes that accom- 
panied the specimens. I find that he calUtheip "pile-.Htructure3. " 
Tlic fact \%, that I ttupposed Mr. Creeaou had clianged liis mind in 
regnrd to what these structures actually were; and fLi 1 had 
formed the opinion upon first reading what he had printed ro- 
specting them, tliat they were merely remains of Indian Qsh- 
weirs, I simply made that statement. 1 found notlitOK in whut 
Profeesor E^tnam had stated in the "Reports of the Fcalxxly 
Museum" (vol, iv. p, 44) in regard to Mr. Creosuo's discoveries 
to give nie any different impression. Mr. Cresson's letter to mc, 
to which he refers, containing the re<|u«9t that I should adopt his 
corrected views, came too lato. as I %\-rote to him. because my 
manuscript was nlrendy in the printer's hiutd». Tlint I shimld 
Iiave drawn such inferenoes about Mr. Oressoji's opinions docs 
tK>t setun to me BO * 'inexplicable' * as it does to him. 

Henky W. Baykes. 
Boston. Ftb. IS. 

Mb. H. T. CnsasoH. in his letter published in Scicncr, Feb. 
14. seems to want to get away from his own assertion, and so 
takes the oppftrtunity to abuse The editor of the American An- 
tiquarian. It you will allow me to quote the very wordii which 
he uaed in his letter, and which were published in ihs Antiqita- 
rian exactly (is they were %vrilU.'u, without any cliaitge whatever, 
your readere will see what his position was in the year 1887, 
though he seems to have changed his opinim since that time. 
The words are as follows: — 

' ' The results so far seem to indicate that the ends of the piteii 
emliedded in the mud, judging from the implements and other 
dibrig scattered around them, aace supported i^tera of etirly man 
that were rrtctrda feic fttt above the water — tlio upfter portions of 
tfaepAeshuvingdisupi>euredin the long lapse of time that must have 
ensued since they were placed there — (the flats are covered by 
four and one-half feel of water on tixe flood tide; on the ebb the 
marsh is dry and covered with slimy ooze several feet in ilepth, 
varying in diiferent places) . Three different dtrellingg have been 
located, all that exist iu the flats referred to after a careful ex* 
amination within the last four years of nearly every inch of 
ground carefully laid off and examined In wctions. 

' ' The implements found in firo of 'the supposed river dwetling 
sites' are very rude in type, and generally made of dense argil- 
lite, not unlike the palseoliths found by my trieod Dr. C. C. Ab- 
bott in the Trenton gravels. 




" The character of the implements from the other or third sup- 
posed riFcr dwetHng on the Delaware marshes are better flniiheil 
objects made of argillite. indicating n greater antiquity than 
oniinar.* surface found Indian u-lics. At this pHe tiurnimj h 
human tooth has tieen found and fragments of a jnw hone, ends 
of scapulfc. etc. It is my intention later on to preiiteut my sfmcU 
mens to the Peabody Museum of Ethnology and Archmulogy at 
Ounbridge, Haas.'* 

Tlie above is a quotation from thn letter published in the 
A'nen'can Antiquarian in 1887. Mr. Cresson desires Uie readem 
of Science to comijare the two lettem. In wder that tbey may do 
so, I quote a part of the letter which appeared in Bctenee. Feb. 14 
(see p. 116, oeor the bottom of the page). It is as follows : — 

■ ' Tlie results, so far (I8T7> . seem to Indicate that the ends of 
pilm embedded in the mud. judging from the implements and 
other fWbris sciati«<red around thcui, bad once scni'od as sujiporta 
tostruckurea intended for fixh-uvirs, these in all pmliability pro- 
jecting a few feet above the water, and were no doubt interlaced 
with wattles, of vines, to mmv readily bar the passage of fish 
from the creek into the river. The upper portion of tliese irooden 
strueturtt has entirely disappuared in the long lapse of time tliat 
ha^ ensuefl since they were placed there. ... At slack water it 
funns a low mud-bank slanting toward the creek. Three differ- 
ent ittation^ were located, probably all that exist, in the bed of 
the creek referred to. Thir^ opinion is bused upou cart-ful exam- 
iuatious. made within the jKist four yean, of nearly every inch 
of gnmud in the ueighburhood of the wooden stake-ends, by 
dredging in sections between certain points marked upon the 
creek's bank. Tlie implements found in one nf the uttitionti use 
generally made of argillite, with a few of quartz and i]tiart7.itc. 
Some were very rude in character, and not unlike the paln'olilhs 
found by Dr. C. C. Abbott in the Trenton gravels. Objects of 
stone and pottery rather bettiii in finish tlian tlioee at afation A 
have been found at the two otlier sftifioiis. B and CT. " 

This is a qnolation from Science, the sentences being roitaecu- 
tive. The Italics will nhow the words and clauses which in one 
letter ooiivey one impression, and in the other letter convey an 
entirely different impmsiou. 

Mr. Cresaon charges tlie editor with putting in the worda 
"shelters of early man that were erected a few feet above the 
water," "throe difTiTuut dwellingn," "two of the fiupp<K>ed 
river dwelling sites." "The character of tlie implements from 
the other or third suppoetud river dwelling on tl»e Deluwure 
manihes are lietter fuiishcd objecta miKie of argillite, indicating a 
greater antiquity than urilinary surface found Indian relica. At 
this pile dwelling a human tooth has been found and fragments of 
a jaw bone, ends of acapulft;. etc." Now. the editui- of the 
-dmcrtcan ^IrjfiV/t/artun doQiuot pretend to be ingenious enough 
to fabricate such sentences, and int4>r|>olute them into a letter. 
It i« beyond the skill of an ordinary man to iuteriKilate remarks 
of that kind. If these words are not contained in the copy which 
Mr. Crtsjaou says he kept, why did not Mr. CVesson chanj^e the 
wording, or request tliai- it should be corrected, iu the two yeara 
that have elapsed? Profeaapr Haynea quolv^l from tlu- American 
Antifiuwian, supposing that Mr. CYeasan's own words were to be- 
rol ied upon , The statement went into "The Critical and Nar- 
rative History" on the strength of Mr. Cresson's own words. 
The editor of the Antiquarian at tlie time aaid uotfaing 
about the - ' tlnd. ' ' If Mr. CTresaoD wishes to withdraw from the 
poeition taken, be is at liberty to do so, but he should not charge 
the editor of the Antitpinrian with ' ' garbling ' " or changing hia 
letter, unleea be can prove it. Stzfukk D. Pket. 

Mwdoo, IU., r«l>. IS. 



The Fiike Range-Finder. 

I WAg much interested in the description of the Fiske ranges 
finder, which appeared in Science on Jan. 24. Tliere id much 
credit due Lieut. Bradley A. Fiake for the ingenious manner \y\ 
whicli he has applied a most beautiful ele<:trical combination tOk 
a practical purtx'«e, and Itiero is no doubt tliat its range of natt- 
fullHBB will ext«-nd beyond the realms of gunnery practice. 

While reading the article, an idea came into my mind, whioh 
may also have Dcourred to Lieut. Fiake, and been rejected aa Ini^ 
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practiuU ; yet I think I will apeak uf il, as 1 we uo reaswi why 
it could not beappUetlwilliBUccess, and Ktill further iDoreoBeUu' 
-efTectiTcncsB of Uu> range- Rndcr. The object in ti> ni&ke the 
-lloder K-if-reonrdinfC. to nubimaticaUy adjust the faalanoe. 
to aroid th«> dooiI nf u third operalm'- Tlie methtxt is ex- 
trecielv simple. Firel, tlie *'alidcr" is imjvidwl willi a nut 
thruugh whicli a Bpindle revolve«» the spindle beinj; the cnntinu- 
aticm of n Bniall mntor-nhaft. The tlelda are wound with two 
onlld in ntch a manner, that, when Llii> circuit ia drwed tluvngh 
one. Uie motor revolves in a particular direction, and. wlien cloeed 
through the other, in tho oppo^te dirrction; moving the Klider 
tluokward or forward, m tlw conditions mifi^t require, to ostab* 
liah the balance. The motor {s fed from one cell of storage or 
other battery, at about two voltti [iot«ntial. 

The opemting mechauisin is equally simple. Twosmall niag- 
Bi'ta, A and B, are connected U> the same ceil that supplies the 
motor, and the return wire of each terminates in a drop of nier- 
[■cnry, A' and jB*. locate<l each side of the galvuuuDKner-noedlc, 
I »a that the l«aHt mnvoiufnt to one side or tl»e nther will cause 
contact with the globule of mercury. The circuit thus being 
closed tfarouf;h tlie noodle to ({t^oiher pole of the buttery, the 
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corrf^Ajionding magnet becomes energized, attracting thenmiatttre, 
which closca tJie C(jrrw|xmding circuit of the motor. Tlie object 
of the magnets A and if is to reduce the eparkiug at A' and B' , 
4md tliey might possibly be diiipr-nsed with. Tliey were to be 
wound with oonsidorable resislimce, that the current might be 
So small OS to prevent any trouble at A' and It' by burning or 
sticking of the contacts. 

There ore other turangementa wlieroby tlie above result might 
be accompliahed, but I send this, ins It may be of some interest 
should ihts plan of automatically adjusting the balance not hare 
been previously thought of. J. F. IMnisuN. 

New Uftr«a. Codd.. F«b. 15. 



Soils and Alkali. 

FutAfiS grant me the uw of your paper to reply to the article 
by Dr. Stoukbridge in yimr ituiue of Jan. 17, on soils and alkali. 
WheJi the bulletin was written, it w,ifl thought bcAt U> pref.-ice it 
with stome general statements about soils. With this end in 
view, 1 collected, condensed, and arranged, from tlie sources at 
my command, the facts of tho tlr»t eight imgca of the bullotin. 
There never has been any claim made to originality in these 
«ight pages. The facts were collected simply lo make the bulle- 
tin more intelligible to the farmera. As far as I knew, 1 tried to 
give credit to ever>' out! for his wurk. Tho domain of science is 
loo large, and human life is t^xi short, to have any one mind 
even comprehr-nd it. It was explained to Dr. Stockbridf^t- that I 
^d Dot collect all the material myself, and. if any of Che matter 
,wai his. due credit would be given him. llus idiould couvincv 
.Any nuui tliat I acted in good faith in the matter. He makefl 
srmie very broad asmimplioue, Uiat are not warnmted in this day, 
ag^, and goneration: 1st, That he has a patent right on German 
and othra* foreign publications, and tliat no atna else lias access to 
,tiiem: id. Tliat uo one else can tmiislote thorn; 3d. If he trans- 
lated them, and any one afiorwardfl uses the facte, credit must be 



given to Dr. 8lockbridge, and not to tbe author. When 1 ue 
the facts of Dietrich, Huffman. Liebenberg. or suay other man, 
and I give him ci-nlit. my duty ends then: Dr. Stockbridge ba 
no claim to tliem. even though he nmy have traiwUted them. 

Tbe statements in Uie eight |>axes referred to are oommonplace. 
and are found in any good modem text-book that txeata of tike 
subject:. 

NiUilication is denoHhed in great detail in Put n. of tbe 
tbinUu)fplement to Watt's "Dictionar>- of Chemistry" (p. 1397); 
also in Bloxam's •'Chemistry" (p. 178) and Storer's "Agri- 
culture" (vol. i. p. 398). The wot^ "microbe" ("little life"! 
was liist used by SMillot. The latest investigators are Warring- 
ton, Scldosing, and MQntz. The per cent of aab in plants U 
given in "How Crope Grow," by Johnson (p. 80) ; "How Crops 
Feed," by the same author (p. 864) ; "Chemistry of the Farm." 
by Warrmgton (p. 2) . ' -Aschen Aualyson Von Landwirthschaft- 
liche Prouducten,'* by WolflT. gives 5 percent of asli. "The 
Geological Survey of Ohio. 1870," p. 368, tlie average of 151 
analyses, gives 4.94 per cent of ash. It lias been thought that the 
transpiratitm of plants has been worked out in greater detail tlum 
any other subject. Nearly every poflsible condition ha.H been 
invostigated by some one. The law of transpiration from tbe 
up[wr and lower (tortious of the leaves has been worked oat fay 
Uuottard, Dnger, and Bonnet. "Rie relation between tbe aum*. 
ber of st^Hnata and the rapidity of transiiiration has been experi- 
mented upon by Von liAhnel and OaiTeau ; tiie amount in wet 
and liry weitther. by Moldenhawar; tlie i)d'ect=>of light and dark- 
ness, by Wiesoar and Van Tieghem: how trauspiratiou is in- 
fluenced by the liquid ab6':jrl)ed. by Seneliier. Sachs, and Bur- 
geistein; the pressure in the ;^Towlug plant during transpiration, 
by Meyuu. Sachs, and Von Uohnel ; even the effect of the dlfTer- 
ent rays of the sun. by Wtcbner; and the age of the leaves, hT 
Uoluiel and Deherain. Tlie amount of water transpired for 
wheat, barley, oats, beans, red clover, rye, peas, etc.. has been 
determined by Uellridgel, while Sachs. HofmelBtcr, and Males 
have determined the amount transpired from the grape-vine, sun- 
tlower, cablwge, etc. 

The facts about the ftneneas or division erf soil are stated in 
Williams's "Applied Geology" |p. III). In •'Clteniical Bulle-' 
tin. No 10. Department of Agriculture," under the head (p. 10) 
"Tlie General Fertility of Soils depends Princij^ally on Their 
Texture." is Ute following language: "These qualities df^iend 
albtgether on the .ttate of diviuioo of tho soil aud uf its geological 
origin" (see "Soils of the Farm," by Scott and Morton) . Wbeo 
the same statement lias been mode by so many anthers, it is 
difficult to state jKisitively the sounx of information: but in two 
instances I had the references marked. 
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In Dana's "Manual of Geol- 
ogy." 1870. p. 7M. tbip Lan- 
guage is found ;— 

Tba «Mrtb haii Um«i promtBam 
M>uiv«« of hn«t: tl> Ttin «q|i: Ui) 7%* 
hiwt of tbe eftTtb't Inlrrior: i9> CtHRak 
0*1 ftud mechMtk-Al uiIob. 



He quotes me:— 

O'BBiSE (I..1H. 

Ttie ti<i*L ooutiMi tram tbrea KraroM: 
St»l»r b«*t. mm tbn mia'x n^j»: boat of 
CbanlonJ deootniMwIUoa wlthiD ifaB 
■all. Mid tba oritc'n*] best of |b»iwnfa'fl 
InMrior, Tb« l«tt4r eoDOot b« of any 
r«tu« t^pUnU; tbe fa&at of obfttnliMil , 
il<>com(><wltloD U o'jL <it >Dj vkIup, ox- j 
I'dft iu ■ fnw Hpncln] cmKm. Tbv min. [ 
th<>ref(jrp. rvinaloft tbe oalj Boiiree of i 
taeM of pr»etlo«l liuuittMiMrlB TSb- 1 
tlon to th« prodoaUcm of cropafrom 
tb« •oil. 

In making tlie application of tiieae fiacte to plOntv, what oHur 
conclusion could be arrived ati* 



He quotes me : — *■ 

O-BaiNBip. A\. 

Oats, ry« maA buckwb«>nt ibi^re witb 
tbe hiwAst ainauDl uf urigaiiio nwUar. 
rMulring fnnn onn tn iwn per rpnt, 
WnvKt uid tobaooo w«m la rvqulra 
mon amocm ih» oommou np^toultufml 
prodiiotB. KDcl do tbvir btwt upon auUa 
ooataluing from Avb U> el^tat par oout 
of ontuilo tuftttor. 



The text-book nf geology by 

Goikie. 18^-'!. p. 33d. In qieak- 
ini; about the oirganic maUer in^ 
soils, says. — 

It Utbe »x{ipr1«tiiviof praotlaalsgtl- 
■nillvriata Id Br<t^u that oal«, ryn, 
irlll itrow upon o. xoll wllli oue oud aar 
half par crat i>f urKADlu matter, hui 
that wb«at requlrva trora fuurio «l<tit 
pff ocnt. 



I added to the sUtlemeul in the geology, "buokwheat and 
tobacco;" the one being proverliial for growing on t)Oor ioll, and 
the other fur requiring a ridi soil. The order of arrangement 
thai I used is found in Ltnidim's "Encyclopfediaof Agricnltare," 
eightli edition 
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He claiiuB. ia his article, that the facts I used are liis, while 
ID the preftboe to his buuk he lu,v8 uu cliiiiu U> the facts. Here 
is what he says : ' 'Tlie iinture of the work is mich that I have no 
claim for tlu^ preHestatian uf new material.'' In regard to 
"Rocks andSoLls," published b; Dr. Stockbridge. I have lately 
exaiiiioed it, uud I caii t-oDlinn what he haii luid, that it ilocs 
not contain a single fact new to Bciencp. I helieve ow mch 
claim in made, but the /ocfs hare been in print tar fort^ ^earn. 
We have tbefianie publiabcr, and for tJiat reason I do not care to 
make any cuinmeutu u{Mm it. Auy uf yvar readert that are in- 
terested will Bnd a review of it iit Natitrf, Jan. 24, 1889. p. 392. 

D. O'Qrine. 

rort CaUlu, CoL, Pnb. 15. 



INDUSTRIAL NOTES. 

The Electric Lieht in Japan. 

An American elertric-llKht system has ajcain com* out victori- 
ously while competing with tJie older European sysleiuu. ThtM 
time the battle-^pxiuud wan Tokio, Ju)Hm, where a corporutiou of 
capitalists, Tlic Takata Compony, awarded n lar^ conttBot for 
electric lighting to the Westlnghouae Electric Company of Pitte- 
hurgh. Penn. The Westingliouse alternating-current syiitem ban 
gained great favor lu eastern Anla. oti an inuuenM.* central station 
for electric ligliting is tinw being insb^led with Wei«tinghou«e 
altf^rnating •current :ipparatus in ('anton. China. The Japaneu 
plant will be put ufi at Shidznuka. near Tokio. und it will have 
a total capacity of 500 lightb. Thi» is ilkc finit nltemating'car* 
rout ooutrol-station plant itt tlie land of tJw Mik:u)o. 

A Big Road goes in for Electricity 

DURINO the last week Mr. Tliuums Lowr>'. preaideat of one, 
of the laigestt street-railway coatbinations in the world, eliowetl 
his confidence in the electric Kyntem uf street -rati way propul- 
sion hy deciding to equtpr all the lineHof 8t. Paul and Minne- 
apolis by electricity. The electric company to whom ihiit cuu- 
trart wan awarded In the Sprague Electric Railway and Motor 
Comfkany. and the investment called for from the street-railway 
company is said to be lu tlic neighborhood of two million 
dollars. 

Be/ore deciding upon any aystcm to be uacd upon these roada, 
the president of the company, tngclher with the directors, 
made a careful inwi^eotion of all tlie different tnethods of 
operating atrtxet-carf in large cicien, and investigated the merita 
of each. As a tesult of this investigatioo, liie contracta for 



the partial equipmenta of the road by cable were cancelted, and 
ni'gotitttioiiH were entered into with the Sprague Compauy for 
the entire electrical equipment. 

By the terms of the contract, the Sprague Comtiauy is to 
fully equip and put into working ordei the entire mileage 
owned by the railway compftny, the work to be completed by 
June 1; and the flrat delivery of clectric-railwny appartetaa, 
which will include 3S0 Sprague improved mctora far the equip- 
ment of the rolliDg'Hlock, will be made shortly. 

This in probably the largest order whii'h ha» ever been given 
for electric-railway motors, and evinces the confidence which 
prominent street-railway managerK feel in tlte electric system. 

Photography done Quickly. 

Thi initial letters of the above three words have been adopted 
as the nauie of the "P. D. Q." camera, a new detective 
camera of Hmall i^ixe, niaoufactored by E. & H, T. Anthony of 
this city. This camera, which is shown in the cut, is adapted 
to the making of four-by-flve inch pictures, either time or 
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instantanniuH, and which may be taken either vertically or 
horizonlally. It is provided with a finder which may he used 
for either potvition. Three patent double holders are supplied 
with each camera. — one for dry plates and two for films. The 
double-Qlm holders are very durable and compact, being only 
three-eighths of an inch thick. 

This camera is 6tted with a combination instantaneous 
achromatic laudM'njio lens and a shutter of a new design, which 
hy itR peculiar mechanism is always closed except at the 
moment of exposure, the resetting being accomplished by aa 
ingenious device, which requires only the movement of a lever 
tf> the right or left. The manipulation of the shutter is wIkjIIj 
from th« outside of the box, and it may be made to work with 
greater or leas rapidity, as desired. 



TEN POUNDS 



n 



! TWO WEEKS 

THINK OF IT ! 

Aa a Flesh Prodncar there can hs 
s« qavBtien but that 

SCOTT'S 

EMULSION 

Of Pure Cod Liver Oil and Hypophosptiltes 

Of Lime and Soda 
ia ^thoat a. rivaL DXany have 
ffaiaed a pound a day by the use 
Ifit. It c£ros 

CONSUMPTION, 

SCROFULA, BRONCHITIS, C0UQH5 AND 
COLDS. AND ALL FORMS OF WASTINfi DIS- 
EASES. AS r.iHT IHI.K .IS .VILK. 
lit! mr* wait g*t Iht 1)111 'linr a»ihiTcar¥ 
poor ttnllfllon*. 



A Hew Hetbod of Treatiog Disease. 

HOSPITAL RSMBDIBS. 

What are they ? There is a new dcpanarc in 
rtie trestincnt at dtj^iLie. tt const»l& in the 
collection ot the specilics used by noted ^|>rcial- 
iftU otEurope and America, sod bringing tbcm 
williin the teach at sli. For inxtftnce, the treat- 
ment puniued hy special pbysician« who ireal 
indigeiiion, stomach and liver iroublei only, 
wa> oblaiiirii and prepared. The trcaCineni o[ 
other physicians celebrated for curmg catarrh 
was procured, and 10 on till thes« incompatabJe 
cures now include disea.ie of Ibe lungs, kidneyt, 
female weakness, rheomatism and ncrvoai de- 
bility. 

This new method uf "one remedy for one 
disesK" must appeal (o the common sense o( 
all suiTerers. many of whom have experienced 
the ill effects, and tbomughly realize the sb- 
Enrdity of the claim^t of Pulcni MedicmeH which 
are guaranteed to cure every il' out ol a single 
hulllc, and the u«e ot which, m iiatislict prove. 
kar luinfii mcx slowiehj ikan aieahoi. A cir- 
cular describing iheM new remedie* is sent free 
on receipt of stamp to pay pottage by ([o'ipilal 
Remedy Company, Toronto, Caiuda, sole pro- 
pnelor». 



a:nv of 
Prof.i MELVILLE BELL'S WORKS 

— ON— 

Elocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World - English, 
etc., 

SUPPLIED BY 

N. D. C. HODOKS. 

47 Lafliy«tte Place, N.Y. 



FOR SALE. 

A Arsi^lkM Vftlnr motor, for taydnuit prvaHin of 
aOpoonds or ovor 

So «xp«)nmeiti: &.O0O In use. 

C'leaa. Klmple, aafoi, rftll«bl». economical, and ratj 
ilKutratilL'. Nil dirt, delay, or danivr. Alwararpady; 
no rBpaini. Any one oan erect and uperate It (0 
parlor, workakop, orofflon For prIoB, parlUntlani, 
eto.. address "BTDnAl'LIC," car« of duia.toa, 
47 Lafay«tt« Plaee. N»« Tock. 
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CALENDAR OF S0CIKT1E8. 



AnthropoIoBricftI Society, Washington. 

Feb. 18. — U. S. Lftinb, Olecranon Fora- 
men: W. W. Rovkliill, Tibet; Mark B. 
Kerr. The Origin of Uao Nous, a Legend 
ot the Shasta. 

Eofioctrs' Club. St. Loais. 

Feb. lU. — Profesjsijr Joluifii"H) r«»d Mr 
EilwanI H. Connor's paper on tlie ".Sub- 
strurtiiTP of th(? Cairo Bridge." The paper 
was acronipanietl by drawings, showiog the 
flpoiu, pierv. otid I'liiHMins; nlwi by numer* 
oua tttbloH, and the romplete nperifiratitHw 
of the bridge. The paper explaine<l the 
work of coDBtruction in detail, and the dif- 
flciiltlM met with in voriouii pai-ttt ut the 
work. The tables gave tihe results of 
numerous tvntn tm cements, shcywing the 
effect of different prnportinna of salt, the 
effect of freezing, the eiTect of line grind- 
big, etc. The rvsullM were given far both 
Portland and Ixiuisville cemenis, Under 
general disctission. 3Ir. Willard Beahan 
was called npoc for some infirmmtion re- 
garding the outlook fur eugint-t-rs in Soutli 
America, he having recently retiimeil from 
that conntry. He stated that the proepecta 
for American engineers were excellent at 
the presBDt time. Railroatb ore few, but a 
large numl«r are in prwpecL Municipal 
engine4>rtng was jast being takem up. The 
prices secured and aalmries paid were good. 
Most of the eogineen now in that couDtr>- 
are French, there lieing only a few from 
America and EngLind, 



Exchansei. 

[FracefchatKeloall, llafsatikfactarychBrmclvr. 
.^ddre** N. D. C. Ho«)««*, <? Ufityetiv Place, Ne* 
Ywrk.l 

I Irav* a. iHiaib«r of duplicate* of mkfMcopIc tlidn. 
nunilf boianital. whicli I would like 10 cKcbaoicc loj 

oihrr* not nnw in my coltcclion. Send lid «I ubsl foti 
have fn cirhanjte and itei my lt4i S. K, Thomp«<>a, 
New Wilininicton, Pa. 

Ccrrr'tp nJcnoc and eaebai^^ wJicUcd wlih p«noni 
intCTvMcd ia the «tudy of Aaiaricaa and Mexicui fW- 
lii|uiiic*. L. W. GuDckcl, jA Elii St.. New lliv«n. Coan 

I wiih to cxdianitc or porchaM w*lUfiMd or hardened 
*nl«brat< <aibryo( for MCtiaDinv Ue^irc hpciiially rtp- 
tition omliryo*. (lui aril) be (lad 'tt teiatv <r)y matctial 
that I da aot posaca*. Thufitai (>. Lee. .M.D., HuId- 
loKtral l-ibnntOTy. Vale Univctuir, New Haven, ronn. 

Waaled — Booki and journa'i. Ataetv-aa trr fureiBn. 
rrlaiinK ■'' PtiM of laphy exchange gt purchase. C> W, 
Caafifllil. >,^*i Broadwa), New Voik. 

Warned. — UaHnc uaivalvn nl tb« weatcoati. from U. 
S> line louihward, and (mm PaciAi lalands ndeml; ea> 
charrcc from > (encral mllccilon. — F. C. Browne. Fram- 
iDsham. >!•»«.. Boa 50. 

D. E. WUIanl, Curator of the Muxum, Albion Acad- 
cvy, Albion. Wit .wiD aavwerall hU correspondence a» 
tsoQ at poaiible. ^irkneat and death in (h« fanily, wtlb 
aaav olhei matiett. have prevented hi* aoachng m 
pfwaplly ai he ih<juld liui^aotic. 

I will j(iv« luo kodJ 3IIOW Iteadk loi a fine poii o( wild 
cattle hnm ai leatt two feel Iokk, H you ba>e ■'honer 
or other hortii write me, and alio how many arrow headi 
you want lor ihem. I will aJto eachance >hetli. mlneraU 
and anowa. W. f. Lcrch. )04 Ea»i 41I1 St . Daxnpoet, 
Iowa. 

A few duplicate! of Mart* mitir, U. r^m^tM*. M. 
hr»mj»rti, C4iiii rm/m. /far/a rrmlricna, Olifm tri- 
»tulA, O. rithmtarii. ChltfMtemit /mmtkralt, Cjffrmm 
t«/li Btrptmlit^ C. IjnJ, Ltllia rigailia, Acmsttt 
f^tima.Ciama (//jdud. and lunie (hirty Mher (pecici, 
for cxchanfc for Hielli not in oarcollccttoe. tJai 00 a p. 
plioitKKi. — Curator MuKum, Polytechnic {society. I.«n- 
UTille, Ky. 

[iiotOKrapb» and Steraoacoftlc vieor* o( Abnriginet of 
a<iy counlry. and line UadvcaMa.clc.waiited ia esch^'ise 
for mineiaU and loaaik.— l_ L. I.ewi», Copenhaaco, 

U M I. A ^^B MkS 



New Vork. 



GU 



Xit<}fue.W%Alg^mtintr Hift»'ifkrr H»ti4'*H»l\\jA9- 
ri(, inft.) (or »cientii( book* — tho*e publubod In die 
/mitrmalianai Stitwti/fe SrrUi urcfEitcd. — JatMC* U. 
SioUer. Schenectady, S.V. 



Aatraaooucal worit a»d repoil* wantad in aactwnc* or ' 
lu bur. Keporta of nbaervaiioaa on the planel Nevtane 
and it* uteltite cpecially deaifed. — Edaiund J. Sheri- 
dan, B.A., agj Adetphi Si., Brooklyn. N.V. 

I would like to corretMnd with any pcraon baviriK 
Tryon't "Stioctural and Syatematic Ct>iii.buloay ' to 
diapuae of. I wbb alau tv obtain State or IJ.bL Rcporta 
DA Geoloiy. Concholuiy. and Arcb»nlcvy. I will ea- 
clianga clauificd apccimena nr pay ea*h. A l*a wanted a 
topy of MacFat4an<i't " Geotociatt' Trawelina Hand-Book 
and GeoloKkal Railway Guide-" -DE, Wtllard, Cura- 
101 of Muaeum, Albion Academy. AJbtoii. Wla, 

Marrn'i " Untimh Buiterflica." Motrrii'a " Ketta and 
Ek|[* of Bfiinh Birrh," Brre'a " Bird* nf Kurope" (all 
colored pUieit. an*I other natural hUtory, in exchange 
(or 5hakc>p«rian> ; either ti«oka, pamplileia. ci>)(raviDp. 
01 cuiiini^. — J. D. Bametl. Box »js« SitatfunJ, Cacads. 

I have An^PHla r/aUna (Wralbeiby). and oiuny 
ether Fpc<:iei of ihelli f tt-'in the wrtcd Kuifalcoaoi^ Lake 
and vicinity. bIw finia Wctiem New Vnik. and foaaila 
from the Marceflut thale i*l New Yirirk, whkn I would be 
gUd 10 exchaiin tor tpeciinen* of (cirntific value of any 
hind, i onuIaalMi like lo cviieipond with ppriio^t) ioier- 
G»te<l in the cullectioTi, *alc, or cacltanee t.>t Indian rvlica.— 
Ll. v.. WilUnl, Albion Academy. Albun, Wit. 

Slk«llt 4nd cuiivniltci for maritM Uiclla. curiuiJtica or 
miaetaU addieu W. V. Lefi.*h, Nik jufl Eaat Poutih St., 
Uavenpnn, lowj. 



CATABBU. 
Catarrbal »e«nien^-Har l'«T«r. 

K mw Hous raiATWKNT. 



LIFE-LORE: 

k MBITHLT MABAZIRE OF POPIIAH IIOlfllT. 

thr Suiject-ilaltfr u LIFE— Life in all lU/orm^ 
plant nnd ilitimnl,/r(i>n Ihr '* lomrgt " to fAe^A/fffc- 
eaf.'TeiffBtnnrf r-rtinrt. Tht engravingw and Irttrr- 

prrttnrr Itrn h li/ulty jj ruditced. 



PCIUSUXD IT 

W. MAWER. at Eanei Hall, Bhsx Street. 

Strand, London, W.C. 

ruil-fr0« for twnlv* moailu for tlM, pnpuUt. 



NOTICES OF THE PBESfl.. 

" Atlrstiilvo tn form, brnutiriUly prlnlod, nad vl(- 

oroualf wrtuoii.''— /'^'/vifi'A. 

"Wesipei^ 1[ will beoume oua of aar most In- 
portMJl BiagaBliiM,"— //oi(/rtr Cavritr. 

" %V9 prodlci n cKfi^or (or Ltf«-Lor« wormy of lU 
bl([b •Ima uia Uic ftblllty it dlaplAya." f:Uitrn. 

"It !• baDdK>m«1r primed; iti« oDcrannssu f> wAll 
•S«OUl«d, utd Ut« mnit^r li>oxceU9DL"~.4(anifirn/. 

"Atnod«lo( wbM n jroptiUr »ct»otiao maiiaxiua 
•taoultl tM . . . |l*«»alscu of vigor Auil autjing 
|K>w«r . "—Literom world. 

"Bac«a<llnglr w*ll got up. Tti* leuarpren nud 
Uluair&lloiis aro tu tbo b«at atriB uf i>rlii|nr'ii aod 
trood 9iigra^r'nnrt."— ffrjaton Omtrdian. 

'*Beani eTld«DiM tbftt ll nsatu 10 M aound, •• tbs 
flrstnumberUDdoubtadly la. . . Wewlablblsooo- 
MriODUotuvontureaiKOKML"— Auaar, AceAonor tt 
Mart, 

"A deddtaJ adTnsiw upon th9 too often uiteoleo- 
llflo popalarJonrDnlBol lis tiuBB~ . . . W9 bnve 
noibiDC but urftlao for this coo«cl«Dttou> Mtempt." 
StaffordthiT« Ailvtrtiptr. 

*'LKe'I,ior« I4 the feUcliou* tUlo of ■ new aoottily 
nagailae of DStural nialory wbkbM«ina •dmlrnbly 
calculnMil toflU upa gap la our aorlnl Ilt«nttur«. 
. , . . Hepleto ariUi Intolllglble liut tract loa."— 
Seirvrutir Pailj/ Jaurnal. 

"Tba Bnit TOltima. wblcli la boforti u». cnniKlns 
•iiiollcDt pap«ra and 111 tint r«tloD8.''^f;fYipAir. 

*>Whlh>t tar acllptttng lUinun Kngtlab rival In tb« 
mnlLcrof bruiutynltypi*, lUuatratIno, auupaper. aud 
populartiy <>r trrniaiiiijt. It ts marked editorially by 
an unusually ittroug grip."— fin yttrafM- CkronicU. 

A TEMPORARY BINDER 

for Stietut is now ready, and wtll be mailed 
postpaid on receipt ol price. 

Half Morocco - f j ccnia. 

Thia binder ii alroflg, durable aad 
elegant, hai gilt lide-iiiU. and allow* 
the opening of iha pagea perfectly 
flat. Any nunber can be lakea oui 
or replaced without diiiurbtng the 
otherv and the papera are not muii- 
laled tor subsequent permanent hind 
iag. Filed ia ihii binder, Scitntt i» 
alarayi conrenienl for rcferetice. 

N. O. C. KOOGBS, 

^7 Lafajrctte Place, New Yori. 



SoR'erers are not generally aware thai Ui 
diaea:ies ate coniagiCKiit, or ilinl ihey are doe 
(he presence of liTing parasites in the linfog 
membrane of the no*e aufl eustachian lubn. 
MicT(iK:opJc; reiearch, liowerer. has proved this 
To be a fact, and the result of thU diMrovery ia 
that a simple reraedy )<a« been formulaterl where- 
by caianh. caiarrKal (l9a^nc^^ and hay fever are 
perrnoncntly cured in from one to three ainple 
application* made at home by the patient tuice 
in IWD weeks. 

N.fi. — This treatment u not a aoufl or ao 
oinimeni ; l)nth have been diicnnled Hy repu. 
table phyniciaas as lojurioui- A paraphlci 
plaining this new treatment ii «cnt free 
receipt uf tlamp 10 pay pmiage, by A. H. 
oil & hoii. 337 and 339 Wc«< King St 
Toronto, Canada. — Cirutian Adt^acatt. 



Sufferer! ftom Catarrhal troablct ahould care- 

fully icad the abuve. 
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DO YOU INTEND TO BUILD? 

W« oOer an Atlaa of Seitalblv Low CoaK 

ll«u»»«, A portfolio 11114 lacbMi. coouittlag 
biandaome llluairallann, Iltxir plaaa,aad (iu 
dtacrlptJooa of ititn jjoimlAr dealgn, «ad (Iflj-foor 
Otben. rmnglug In oo«t from laOO to fTJOQ. Tbla 
spftcUnMi dealgn la (or a ooltagn wtib ovvan nooia. 
ntideoaUngtI.lDO- 1 1 oombltiaa beauty audcomlnl, 
b«« two larga parvhea, and U a popular «od nr««lt- 
oa] vorklog dM-Ign, bating boan built a«v«nu tiaaa 
for Iw eatluatod ooai. 

No matter wtiat style of a boooe you aiAy lauirf lo 
build, it will pay you Uihavn tbla txKlk. 

Wo win ncud thin Atlas, poalpald, on rooolpt d< 
prtcv, tl -N. U. c. llodgee. ft Lofayoua noee, Nev j 
Vork. 



J. GRUNOW 

tt«1 sixth Avenue. N*w Vorfe. 

Euabluhed iS}>. 
ataaan or 

Microscope Stands, 
Oil Immersion Object- 
ives atid Abbe Con- 
densers for Bacteria 
and Hi&tologicat work, 
of Objectives, Camef i 
lucida and other ac- 
cewory apparatus. 
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cured in iiiputtted tlaic. 
NO DELAY FROM WORK. NO OPERATION. 

Call eracnd aunp (or cimilar and reftrencc of tiMw 

cured. Wthavaoa hand orcr ;no tiyleaof in)aaea,lrMi 

ti ap. and auspenaone* o( all Undt. Orden tiled kr.^^ 

tnall ur aaptcu loanypoitof the I'nited Slatck i^^l 

C. A. M. bUKNHAM, U.D^ ^H 

i)B L'linion PtafE, New Vor^^S^H 



Readers of Science 

Correspimding with fr visitiftg A^tr 
fliers wiii fon/fr agrtatfavor fy wtentitK- 
ing ike petfer. 



Februarv 28, 1890.J 
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SCIENCE CLDBBINC RATES. 'H. Wunderlich & Co., 



!<>< DISCOUNT. 

WtwiU allow the jibovc ditcouDt lo any 
subtcribei' lo SiiiH.i who vill icntl u» xa 
order for petiodicak OEecdioi |io, couol' 
mjt each at itit full price, 

Agricniiural Scieacex ••.•>.» . .. 

Amenc3B Agricullurul 

American Arehitcri anil Ruildiaf New* 

tmpcna] ediiion 

CcUEiac 

Kcpibr " 

Ancrican Gardea 

AmericBfi loutiuil of Philidogy 

American Machiniit 

Amoicin Naturilul .,• 

And(>ver Review 

Atlutic 

Babyhood. >..... 

§Bra<!«rrcci'« 
Bmin ,. 
Buildms (wceklv) 
C^rpentrv md DuiMiMg. •• 

Cmliiry MiajtMina 

rhauuiuiuan, Tbe > 

Chritivan tTnuiD, The... ....(.•... 

C>}*incipolitan. Tha 

Critic 

IE«1evik M^agaun*.. .... 
Edinbur^ Kevicw 
Eltcinc A^e -. 
Electrical World ".-. 
Electrician .tmt Elcciikal Eiicia«cr- 
Iil0glnc.1l kvvicw 
E nxineri knit a^'' Milting Journal ■-. 

Kngliiti llliisinilnl Ma|c>iinB 

Frrm anil .'^[Ram ■ 

^^TllrD. The 
Gulden And Fccni « 
Hditpci'i Baaar .......«..•■>». 
Uupei'i' M.>|uxiaB • 
^^'t Weeltlr 
Huper'i Voiinf Peobte 
TIlMtmted lA>ndon Newf (Ano'. peiirim^. 

Iiul<(>eiMl«oi, I'he I.. •■..!. 

Iron Age lwe«klv> 

lourndlof Phita)o)E]r(BiiS.) 

}f^ 

VAn 

Life 

I.ippincnll'i Ma|Ujine. 

l.illeU't Uvinii A|te 

iLf^ixtMi Qiiajlerly 
Macmillan't Magnrine 
Mjilpiioc of Amt^rican IliMorr 
Medical and Suij(ii.at JuuibaI 
.Mccbanical Enginver ... . 
Meial Worker 
MicTt««cope. Ihe 
Nature 
North Americati Review 
Ooiing 

Ovciland .Ntunlhly 

Politic.!! Science Qimrterly 

Popular Science MoBihly > 

P'lpulnr Scietice Newt • 

Portfolio. The 

IPidctrtioaer 
rublic OpiiwiB 
Puck 
Piick (r-ermanj ; 
Ouailerty Review « Loivdon) 
Qucrict 
St. NiehoU). 

Scicaiific American .- 

Supptemcnl 

ArcfiliectandBuildtn' adiiioa 

Scribficr't Mifarin* .....a.. 

TexBv Siftingt- - .. 

Traioetl Nurte 



868 BROADWAY. 

NEW %ORK, 

Invite special .nttcntion to their lattsl 
importations of Modern Etchings, En- 
gravings, Brown's Carbon Photographs 
and Watercolor Paintings, a'so to ihcir 
large collection of Rare English Mf zzo- 
tint.'i, Fancy Subjects by Bartolozzi, 
old Line Engravings, and Original 
Works by Rembrandt, Diirer, and other 
old master?. 



Wants. 



GKEATAWERiaN 



CHANCE FOR ALL 



To EoJoir a Cup of Perfect 
Tea A TRIAL OROBR r S 

[1.1IH.1I. i.f FiriD Tr«, nifwr x>t.Uing. J"' 

l«ii. ImpvclaLQnnpoixler, Vvudk ^T- 

ion, Mlied. >liirUJi Srvakrut or Sun 

fliin Oup, wiitiiiT Mail on nt«4|>( "' 

ti.<». B«iatllt:ularaiwltUl«>*1iatklDa 

of Ti-a roil WBnl Oteatea IMlu'viBrril 

virri'lfttTd to K*t ordm (oroai cM» 

heated Trai, Ci^eva and Katlnv Powder. For tuU nutii^u 

lanaMrtn THK OBBAT AMSRITASr TBA CO. 

P.aBMSf. SlandsaVaMrBl.. »<•• Tork. 



Atf ^n«M t^Hmg a ^tlti«m /or wklek ht it fmtli- 
/ied^f hit tntntijir it/tnlnmtm't, eramtf*riam ttfAim/i 
tetnt emf /a ^// d p^iti^a e/ ti r. cA*rrtc/rr, i* it thml 
f/ n tciukfr a/tfitK.'t, rAfiniit, draughimiam, tir utkAt 
«#/. may Aarr tkt ' If'otrr ' imerltJ umiitr tkit k^mtl 
maa or tni^T. i/ k* taiitjSit tkt fmbiiiktr c/ tJu tilt' 
aMt chatatlfr a/ kU apfiicaUvm. A my ftriam ttfkl*/! 
im/^rtmati^m «m any icitmUfic fufifitii, /*/ AddrtM a/ 
any tilrmt'fii mikn. irt-i».**f«« in amy tvny nt^ /Aiir*/- 
umn /»r n purf^it ntnt^nani TuilM Ikr nalurt 9/ tkt 
/jr/rr. it rardiAlly imv.lrii U ita tm. 

WANTKD— Bookn upon American Arrh- 
wology. My publication, "Fort 
Aucient," in excbanse. First-daBS utand- 
ard works only. Viarren K. Mooreheod, 
Smithsonian Inititution, Wa«hinf^on, D. C. 

WAXTED— Hall's works on PalaK»ntoI- 
ojfy, and other works giviu^ plates 
which show fowsils of Ui» Niaj^ara Epoch. 
AiltlroiM U, D. Sullivan. St. Ifjiiatius Cot- 
lo^e, ChicAf^o, ill. 
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Correspondence solieited with parties 
seeking pubiiihers for seientifie books, 
N. D. C. HODGES, 

Publisher of Science, 

47 Lafayette Place, 

New York. 



tif Eneyclopaidla Britenntw, 
tlnn, at a lUaeoant. B. 

I118OD. U Ppmbenoa St., North Cambrtdfe, 

IS THERE any ddvico at present in use for 
proomiiii^' liorm-it l»y eU-clric powor ? I4 
there any power mnchine for cutriug heavy 
elotli in cliithing uinniifaotnrifs. carpet 
booses, etc.* .^uy reader hartR^ infonua 
tioii on tlii^v |>oiiitH would <>onff r a favor by 
addreeaioK Mills, care of SciE-tcE. 

WkSr^D.—hi thv Peekskill lliHtuy 
Academy for!^c-pt..lSi)0. an instructor 
in clicdiistry, itbysii-t* uml iiiMllwiiinlics. Ad- 
ilresfi, nilb full particulars, J. N. Tilden, 
PeekKkillT N. T. 
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iie-. lAMPtirREE. Afnte 
H4V Ur<»ilw>r. H. V. 



AVOUNU MAN desires, about the Ist of 
July, a position na laburntory assttit- 
ant, or iu> iiiKtrtictor in cliotiiiiairy, physics, 
and IfrHer oiAthematics. Rvfvrcucvs as to 
ability Mid chara(4«r. 44 P.M. A. Atldress 
H. L. Porter. Penn. Mil. Acad.. Cherter, 
Pa. 



Oid and Hare Books. 



Back I umbtr« Ailaniic. C«niury. llarp«r, 
and Scribner, \<\ crniik pet copy, oilier luagA- 
tines equalty low. Send for a catalogue. 

A. S. CLARK, 

Bookseller, 
34 Park Row, New York City- 



PRACTICAL CHEMIST, with 10 yeara' 
experience in mnierin tending mantifac' 
tare of oil of Titrol, fertilizers, acetic acid, 
wood alcohol, etc., is ojien to an engagvmeiit. 
Bestre ferences. P. O. Box 43, Edgewat«r, 
Bergen Co., N. J. 
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ACK Nl'MBRR-Hantl cnmpleie ^ettof le^ine Mac. 
afinei- K'Utt /^to KfA. MAG. EXCH-ANGE. 

Schoharie. -S'.V. 
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•' V3SS nAifftHSi), joszra tsir?, osifl, s. LLTsnm 

/Vr.. 6* T'tat. Vkt Put. ** Sfrttary. 



$ ^ ILLUSTRATIVE 

andadVertisinq 
purposes ^^ 



^jWa^}S Placed 



AN M. S. GRADUATE of the Unirersity 
of JAiinois is open for an encasement as 
t«Bc}ier of the Xatiiml Scieuoov, Biology a 
specialty, in an Academy. Institute, or High 
School. Three yefirs' experience. Ih a prac- 
tical aasBver and chemist. Good references. 
Addren O. C, care Scixncx. 

WANTED. — A postiion in an Acadi my, 
Normal or High School, as teacher of 
ihe Naluial Sciences snt* Modent Languages. 
Latin taught in addition if necessary. Affdrcu 
G., Box 441, llanoTcr, N.H. 



A YOUNG SCOTCHMAN degires an ap- 
paintmeiit in AmcricB. Three years in 
Epglish Govcmaieni Office. Good rtfi r«nccs. 
Aiiilres^ "Jpcl;" cute J. I.awsoii Si Coy, 17 
I'nnccsSt.. .Aberdeen. Scotland. 



11J"ANTED. — To correspond with concholo- 
VV uitls'In America, especially in Citlirornia, 
with B view lo ijcliangc. Msny Brilith land, 
frcfth ftater, and mannc duplicalea ; some for> 
etgn. Aii<irr*» Mrs. KALLOON. Long Ashton 
Vicarage, Bri'lol. En^^laiid. 

A YOUNG Man can have lucralire engage* 
meii>, not only a tixcd lalary. but accord- 
ing to his work accomplished in travelling for 
Science. A persona! iniervicw invited. 
N. D. C. HODGES. 

J7 Lafayette Place. New York* 
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"D. & J. TnDERSON'S" 

Celebrated SCOTCH ZEPHYRS, 

CHECKS, STRIPES, PLAIDS, and BOU- 
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SCIENCE. 
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QUEEN & CO., Pbiladelpbii 
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IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

A/i0 Lime ami EUitn( f-ight Apparatm. and 
mechanical, pUin, znd fine colored jitwt, 

J. B. COLT ft CO., Mknuhcturen. 
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MINERALS. 

Cabinet SpecimeDS and Collections. 
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TWENTY-EIGHT MILLIONS OF 
DOLLARS and over '« 'be vain* give 

by the Collector of CuRtoiiis for tbe 
commerce of the Portof Superipr,Wi«., 
for 1880. Id 188t^ the valuation wu 
lees than ten millions of doHHm. 

WEST SUPERIOR, Wis.. 

is a four-year-oM city of 1U,000 i»€0pl 
at the extreme west end of Lake !^ 
porior. It^ popalation has more thau 
donbled in 188^, Joaquin Miller be< 
lievcs it is de&tioed to outstrip Chicago 
in growth, and will raok with New 
York as a commercial, Gtiaocial and 
manufacturing center. It la worth ic- 
rofrtigaliou if half of this is eo; for in- 
reators in real eetate and mortj^e 
loans can realize large profits in sucb 
growing towns. Information r«^gar<l- 
iDg West Superior and rlcinity w 11 bo 
gladly giveu by ^H 

JAMES W. GREENE," 
West Superior, Wis. 

Lie refers by {)€-rmistion to the Kdt 

of S'-IKXCE. 
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AN ELECTRIC SNOW-PLOUGH. 

Thk rapidity with which the electric motor la dlsplBCing tti<^ 
horae as a motive power for street-carB is greater than is 
Kenerally BUppotied. Some idea of the transition ft<^ti)g on ens; 
be gathered from the fact that one company alone. thL- SpraRue. 
has sold about eight hundred electric niolort; in the last nixty 
days, all for street-car purposes. When we consider that this 
is the record of odIj one oat of the Enany electric motor com- 



forward or backward. Hirailar to an electric car. The iwl ac ti — 
in paring between the motom and the car-axles is greater tbmm 
in the ordinary electric ear, »o that a large amount of power 1m 
available from the motors in caae of necetuiiLy. It is eatimatnl 
that thi.s plough wilt clear the track more speedily and dSei^* 
tually than an ordinary snow-plough drawn by twelve boaok 
The view nhown in from a photograph of a plough which &■■ 
been in operation for itome time on a atreet-rallway in Twcf^ 
N.V. Although the masoo has not as yet offered much*cbBBc* 



SPRAGUE ELECTRIC SNOW-PLOUGH FOR STREET-RAILWAYS. 



paniea in the BeK), the rapid growth of this branch of applied 
aoience seems little short of marvellnuH 

The greater number of these elecinc r&iln-ays are in the 
nortlicru puK at the country, where, during the winter montim, 
snow often liecomen u serioua otistacle to travel. To rapidly 
and economically remove tbl8 oliKljicle from the tracks an soon 
as poaaible after each snow-storm, electric snow-ploughs have 
bi>en constructed, one of which, manufactured by the Sprague 
Hle<:tric Railway and Motor Company, is shown in the ui-com- 
ponying illustration. It 18 fitted with two fifteen horse-power 
improved moton, and is ao arranged that it can be run cither 



to show the capabilities of the plough, it has effectnally taksn 
care of aeveral light falls of suow which have obstructed tli 
tracks this wint«-. 



I 



THE HALE PATENT PAVEMENT. 

Tbe Hale pavement, shown in section in the accomponying' 
illustration, consists easeatially of a tihell of hard-huroed 
bricks laid upon a board floor having a lied of sand below okI 
above it. It is coaittructed in tbe folluwioe manner. Tbc 
grade having been properly reduced and dressed to tbe roquiicd 
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shape, the ftround 1« covered with a layer of loo«e Hand a few 
iQobej iu tbickaoj^. to form n morp. perfect bod for the boards 
to rest upon, and to keep tbe boarda from contact with tlie 
earth beneath, so att tu form a Bub-draiDago fmainst the efToctft 
of frbezini; weather. The sand is struck off to a perfect aorface 
bj a templet made to suit the desired curve, and ituided b; 
alata set to grade stakes. 

The hoard-i to Ix- iwed need not be mure than one inch In 
thicknesH, and ought not to l>e lefts than ten inches in width. 
The best timber for the purpose U that leaiit Mubject to rot 
aader the circam^taooej. Good white oak has boco used suc- 
C(>8Rfully. The boards Mhnuld be dipjied iu hot coal-tar or other 
preserving mntcriat. They are then carefully laid upon the 
aaad-bed — lengthwise with the street would be the most 
cooveaieat way — from curb (o curb, with a refcular curve all 
the way. No gutters are necessary, except such as are formed 
by the crowo of the pavemeot. The broad surfaces of the 
b^irdj brid;*e over all minor irrejulnritiea of the grading, and 
widely distribute all weights or pressure; and the floor forms 
a complete and perfect foundation for the hard material to fol' 
low. It is bi!3t to cover the hoirdti with a layer of loune saud 
an innh or two in thickaeas, to form a more perfect bed for the 
bricks, which can be strock off with the templet, as before 
described. 

Tbo bard-bumed bricks are next laid down. If tbey are of 
the ordinary slwpe of building-bricks in common use, they 
ahoald be placed on ed^, and laid "herring-bone" style, by 



blocks, and in most places for less than well-laid wooden 
blocks, or even good macadam roadwayR. It ia controlled by 
the Hale Pavement Company of Staunton, Va. 



MAJOR POWELL'S ADDRESS TO THE MINING ENGINEERS.! 

Mr. PuEsEDasT. Asu Mkubers of thk Institute or BJncp to ^ 
ENfilNKERS.^^ It is with gr«it pleasure tliat I greet you. and wo^^M 
come yon to Washington. Tlie pcfipk* of the United Statea nlN^I 
tain vast valum from the rocks. TheKtimof the annual products 
oi the mines of the United States \» now more than six hundred 
millions uf dollars. OverlJiis production you preside. It is fa^ 
your genius and skill tliat tlie^e industrieeare prosecuted. Th«se 
aflaita, which are confided to your guidance are not only ^freat in 
themselves, but they constitute an iDtefcral part of all of the in- 
dustriea of the land, as they are all profoundly interdependent. 
Tlie iuduMiriesi of manufuclure, transportation, agriculture, and 
exchange have their intereetB, tlieir pru^ierity, and their vnlue 
to the people at large, all InterwoTen with the Industry of niin- 
ing, for the aaccass and prosperity of which you are responaible. 

Deep iu the luounluius lie tlw ^iilues which you seek; buried 
uuder the hills are lite sulntanr^H which you bring to light; con- 
cealed beneath the valleys are the materials which you resurrect. 
By your insight Uiey are diaoovared. llie proeperity of the land 
depends upon your knowledge of the titructure of the earth and 
the secret** which lie buried in the dejiths of the rocks. By your 
knowledge and nuistery over the powers of nature, all these sub- 
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THE BALB PATU«Q SYSTEM. 



which means all joints in the board floor are straddled. The 
aeam] are then tilled with saui, aoi tlis bricks settled ia th eir 
beds with a flatter, well rammed, or rolled with ~a heavy 
roller. 

In citiea having very heavy traffic to follow immediately the 
laying of the pavement, it is sometimes preferred, after the 
interstices between tfae bricks are hiilf filleJ with tine sand, 
to complete the tilling with hot pitch made by boiling gan-tar 
until th? mire volatile pirtion* are driven off. This, when 
it coots, makes the pavemeot at once impervious to water, 
oementi« the brick.>i tii,;cther, and hulpii to hold them tlruily in 
place. This is geaerally advi'uible wherever clean fine sand 
cannot be obtained to fill the interstices. 

A perceptible elasticity tenJ^ to favor the bricks when sub- 
jected to a crushing weight. The bricks being iu place, their 
flat surfaces a^roeing with each other aud with the flat surface 
of the boards beneath, the bearings are perfect and equal : they 
fian be broken only with difficulty, and cannot get out of place; 
and if at any tim? it is detired to lay pipes or sewers beneath 
the pavement, the miterials, being all disconnected, can be 
rapidly taken up aud laid asid^, aud as rapidly replaced at 
■mill expense, ni new m^teri^ils being rerjuire<l, and no patch- 
to; to b3 dsne, every thing fitting in its place. 

The durability of this pavement has been tested by several 
years of hard service in the itrectd of Charleston, W. Va., and 
in other places. The co^t of this pavement in any given locality 
depaTid-i upin tb^ cost of ssal. oik or other durable boards, 
hard-burned brick, gas-tar, and labor at such locality; but It is 
clairUdJ that it can be laid iu any city or town in the Uuitcd 
Statei. hiving length of streets sufficient to warrant the under- 
taking, for very much less than asphalt or Belgian granite 




stances arc wrested from the tkdamantiDe grasp of mountain, hill, 
and valley, and placed in the posaession of mankind. By yuor 
knowledge of the constitution of the rocks, aud the various {xv- 
cemen by which they may he txansfarmed, these substancea, ao 
useful to mankind in the industries of civiltzaticm, are extracted, 
and transnmted into fonns ready for the use of tlie people. But 
for your agency, U»e factory-wheels of tlic laud would atop, the 
life of transportation would expire, the Tallpys of agriculture 
would be reforested, and the marts of exchange, now trodden by 
busy feet, wuuld be doUied by a mantle of desolation. 

Tliat labor may bo suoceesful, ttuit the ever-increoaing wanti 
of evpr-increaHing men may l>e supplied, labor roust have gutd- 
anco. In the centuries llmt have ijossod, tyrants have direct««1 
laliorers as slaves, or held them under control as abject servanla 
of want: but under modom oulturo the laborer is cmaocipated 
from slavpr)- supported by chains and whip, and the slavory Hup- 
ported by want and depondenoo. Muscles of brawn are no lougur 
shackled ; but by your transcendent genius the powers that gleam 
from the »uii upou tlie xvorld, the powers tliat How iu great rivei*. 
the pjwers tliat iire concealed in bsnks of C(wl, (illinK Uie hills 
and mountains, the powent that lurk in the chemical re-actiuna 
of the rocks that constitute the crust of the Barth. — all tbcsr 
powers) are enslaviMl. uU these puwcra are shackled, all tlM»e 
powers are nuide the servants of maukiud. The cruck of the 
lat<h ia BUjiersc^lMl by the glint of thought. Tlie modem mUn 
are the men who control the powers of nature. 

It ia thns Uuit tht> members of the American lustitntp of 
ing Engineers constitute the greatest body of rulers now on 
globe. Wlien we rwnsider the jiower thai is wielded as a bonn to 
mankind, there is no other parllanient or congreaa wbaae dellb- 
■ D(>UTfir««l in WMUapoo, D.O., Feb. 10. 



m 



4 




SCIENCE. 



157 



I 




I 



I 
I 



^ 



eratiocs and adtnmistnitioiui su {irofcjundly alTixst tlie welfare or 
maiikiud; and yet this body is liold togetlier as an orRimization 
of frw nioTi, each independmit in his own sphere, ROTttmed only 
by a body of aclenc?, which is thu common property of all, luicl 
the aggregated progress of research, invention, and exploitation. 
Tilt' (-OQcient constitution and by-laws of this society atv the 
formulated principles of ftfriencc. For the organization of the 
laboni of the pant, ihe whip for the back has been the proper etn> 
blem of sovereignty. For the orgaiiizntiuu of the lalwr over 
whii^h you preside, the liamnier for the rock is the emblem of 
rule. You want in your deli l)eratinnR no eagle an your inaoe, 
Bo unioom and lion; but the bolanco and crucible properly sytn- 
bolico to the worLd the power of your knowledge tc control the 
industries of mankind. 

Gentlemen, the inrhintriefl which yon rontrol have tbpir loca- 
tion in the foundations of the world. The vaUey>t tliroiigh which 
the living riren roll, the prairies that .spread Iheir bhMiHwitt of 
beauty to the nun, Uie bilh) that billow willi ripploi of (lerpctual 
joy, tlie mountains where klaaing clouds ure transforui^I into 
cascades decked with rainbows. — all forms of land hare tJieir 
latioDS laid in interlouked, crystalline gean. firmly set in a 
'cement so delicately fonned that the highest powers of the micro- 
Boojic fail to reveal its ntnicture. The viuit diastrophic powers of 
nature axe forever engaged in mountain-huililing, against which 
the clouda hurt their BtorniH to car%'o tlie bills atiil funn the 
valleys; and. as the uiouutaiuit appear nixtve the level of the 
sea, titc clouds bear thetn away tm rivtr- floods to build the frin- 
ging inlands tliat are bathed by the tides. As these processes go 
on from geologic age to geologic age, Uie gold and t}ie bilver, the 
copper and the lead, tbu Iron iind tlie cool, and all tlio various 
substances with which you deal, nre gatlieretl in lode*, and 
Bi^n!^ated in bodies, and spread in strata, and are thus by nature 
separated from the great ciystalline foundations of the world, and 
accumulated in madees. Then bounteous Nature rcponts of her 
generoeity. Seeing what a store of wealth she thus brings to- 
gether, alie conceals it from the eye of tlie vulgar, and deems 
tiwee treasuros too precious to be intiiisted to the ignorant. So 
die hides them away in fissures and in caves, nbe buries them 
under volcanic floods, she covers Uiem wiUi str-ita spread out by 
the wares of tlie aea; and she spreodH over all a moiitlu of il*:bris 
— of bowlders and gravels, and i:uu)ds and soils: and over all 
ahe paintn the bloom of the meadow, the varie^^ted |iattem of 
the oopee, and the greeu of tho forest; and then she smilingly 
excloima, ''My ti-easures are fur those who can discover tliein. 
They who are worthy, by their intelligence may llnd; they who 
Are unworthy, by their ignorance must remain destitute. ' ' 

Tlie people of the United Stales have chosen you — not by 
blind natural selectioa, but by intelligent choice^as Uieir rep- 
TCsentntivee; not to make laws, but to discover laws, — the laws 
of nature, by which all thet^e concealed treasures niay be brought 
to light, and fall into tlie potsestion of mankind liow well you 
administer tbe trunt the six hundred millions of annual mining 
product ill (ho United State** Htttwt*. 

I thank you, gontlomen. for this evidence of your labor and 
genius, and 1 congratulate your constituents for tlie choice they 
bnve made. 

Tlierc is an organization with which I am connected, — the 
Geological Survey, ^-established by the general govemnient, and 
endowed by the munifieence of the people, that is working in co- 
operation with many other organizations established by the sev- 
eral States. Uie purpose of which is to aid you in your work. 
This organiuttiou is endeavoring to map llie cutire urea of t}ie 
Unite<l States for your purpat«es. It is endeavoring to trace the 
various geologic formatious, and tn discover their relations of 
sequence and interde{>eQdence. It is inveetigating tJie more rec- 
ondite lawH which control the distribution of values in the crust 
of tJte earth. All tltese tilings it ia doing to aid you in develop- 
ing the mining industries of America. Let me asBurt> you, as a 
reinreeentatiTe from this body, tliat we are informed with the 
aame imrpoee^ as younielve«i, and tluit we also believe that re- 
search is a Ixion to mankind, in part through the increase and 
diffusion of knowledge, but in larger part through the increase 
and diffusion of industrial bteasings. 



The history of the mining engineering of America is replete 
with tJie triumphs of science. In the Far West, where the soft 
breezes of the Pacific make music on giant Serjuoian harps, there 
lliey harness rivers to monitors, and plough the mountains for 
gold; and the mining engineers, turning from th«« mighty 
tasks, engage in the deft and delicate work of extracting the 
grains of gold fnnu the uiyunlaius of sand. Elsewhere they 
Iieuetnite through sliafts into subterranean depths, and employ, 
in gold and silver mining, machinery for power and efficiency 
elsewhere unparalleled. FYom the d^tlu of the mountain they 
pump rivers thousands of feet to the mirfaoe, and they slioot cars 
of ore from the hell of dorknces below, to the heaven of light 
above, as if they were playing with toy-guns, such Titan boys 
are they. Farther to the ejist, all over the land, the mining 
engineers are opening the great conl-tields, uud gathering the 
sunshine which nature has been storing for unnumbered cen- 
turies in the deptiis of tlie earth. In the lost years the vege(uti<in 
of America mise«.l itn venlant arms to heaven, and. grasping the 
glad Aunlight, fell |>rostrate on the gi-ound, and, still clinging to 
its boon of light and heat and power, was buried in great coal- 
formations beneath tlie accumulating sands of seas. This toasil 
power and heat and light are brought once more to tJie open day, 
and employetl as lowers for the machinei'y of America in warm- 
ing the homes where wives and children dwell, and in illuminat- 
ing the towns and citian of the land. These mining engineers 
have discovered tliat ofttinics the strata of tlie earth are domed 
by geologic upheavals, and that Oiey thus constltate great 
natural receiven for tho gases distilled in the depth.i below. 
Into these recelTera tht-y {lenetrnte witli their tube«i; and. be- 
hold! light, heat, and power ore given to the world. Time 
would fail to tell of all tlie triumphs of the mining engineers of 
America. 

Gentlemen, I welcome you to Washingtcm, and hope that your 
deliberations may be wii«e, and that your joy in our midst may 
be complete. 

ELECTRIC WELDING. 

In accordance with instructions from the City of London Coo* 
tract Corporalinn, timileti, Alexander B. W. Kennwly, F.R.S., 
vice-jiresident of Uie English Institute of Meclianical Engineers. 
recently visited the United Statee iu order to see wliat progress 
bos been made in the direction of Ihe practical carrying-out of 
the Thomson electric welding ptore«fl. Ills report U dated Feb. 
1. He ritdted the officer at Boston, aad ulso spent about a week 
at their works at Lynn, Mass. He also visited five different 
works in the KsKtern SihU.% (at Hartford, Ansouia, Brooklyn, and 
Trenloni where Thomson electric welders have been in uiie for 
some time (in some cases over a year) commercially. 

The weldiuK of iron and st^el wire was one of the first matters 
tuccetsfully carried out by ihe com|Kiny. He saw at the works 
of Me^rs. Roebling, Sons, & (,'0., at Trenton, a welder which had 
been at work there for about thirteen months, for a great pan of 
the lime twentv hours per day, and the counter of which showed 
that 193,890 welds tiad been made with it. He uIko examined 
another wire welding oiachine at the Trenton Iron Works 
(Meaer!<. Cmiper, Hewitt, & Co.), which liad done about nine 
months' work, and had made 33,0tt5 welds, and at the same 
works a portable machine. recH^ntly installed, which bud made 
9,033 welds. This last niuchine was so arranged tliat it could be 
carried about easily by two men, and connected with the mains 
at any port of the immen.se shop in which it was placed, bo as to 
be used for mending or other welding, wherever required, with- 
out the necessity of bringing a heavy coil of wire to it. The 
managing pjittners ot Ixxh the works Kpoke in the highest terms 
of the efficiency of Ihe machines, and as lo the great saving 
caused by Iheir jierfect utilization of &hort lengths and broken 
wires. The welding of )iruss and copper wire. esjKrcially the 
latter, naturally preeeiited much greater diflicnlliea than that of 
iron wire, but tlioae seem now to have been overcome. Mr. 
Kennedy saw at the wurks of Messrs. Wallace & Sons, in Au- 
sonia, a welder for this purpose, which was one of tho flr»t ma- 
chines put down, and liad made 30,-1 15 welda (by register) during 
the last thirteen months In copper and brass wire ; the latter, In 
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certHin cases, of the very bard and poor quality uaed for noHking 
pins. It was at the time hoing used for welding cnilfl of btanfl 
wire into continuous mile lengths (tweli'ecoiUto the mile len^itbi. 
Tlie wire was about an eighth of an iDch in diameter, and of a 
very good (|uality of hniGB. 

Mr. Kennedy had five short pieces of the hram mre welded to- 
gether into a length of about 18 inchi>fl and the burra removed 
(tbe whole operation only taking four or five minutrs). and then 
took the M'clded piecm lo the wire-drawer and bad It pureed six 
time« through the dies, reducing its rtinmeter from . 12 of an inch 
to .031 of an inch. The existence of tbc four welds made no dif- 
ference whatever in tbu drawing, which was conllaued until the 
dlanieUT wa» reduced to al.>out .002 of ou inch. 

In order more tboroufihly to examine the conditions of straight 
butt welding in ordinary acctiooa, he mode a number of experi- 
mentaat Lynu. In these exjierimentg, as it was impracticmble 
to measure the power going to the djuarao, he tneoscired the net 
electrical power going to the- weMer, and alno the exact time 
during which the current whs supplied to the welder. The»e 
measurements were made on 2'> pieces of wrought iron and steel 
bar uf ditunelera var>'ing from bulf an inch to two lucheii. No 
eensible difference iK'tween the iron and the filcel in reopect to 
lH)wer or time was found. The horse-power required varied, of 
course, according to the duration of tbe operation, and it has been 
found convenient to make this duration vary directly in propor- 
tion to the diameter of tbc bar. taking forty seconds as theeland- 
ard time for an iron bar of one inch diameter. Keeping to tbeee 
conditions, the horse-power per square inch of material remained 
very nearly constant for bars between half an inch and an inch 
and a half in diameter, its average value being 30.8. This corre- 
apoodfi to about 80 indicated horse-power at the steam-engine per 
Bquare inch of welded section during tlte time that the current 
was on. This power can be very largely reduced without det- 
riment to the weld, tf tbe saving of power »butitd be of greater 
importance than tbe saving (*! time. Of oouree, with slower 
working, the quantity of work which n marhine will turn out is 
proportionately dccreasod. 

The Thomson welders have been used for brazing as well as 
welding. At tbe immense bicycle-works of the Weed Sewing- 
Machtue Company in Hartford. Conn.. Mr. Kennedy found a 
brazing welder which hud beeu at wurk about nine months, and 
which bid made, by register, 29.800 separate operations. Tho 
managing director of the works suid that he «-as now modifying 
tbe desifin of bis bicycles throughout, with tbe special object of 
braKing or welding elcclricnlly as uiauy jointe am poesilile. 

Inquiries were ma<le ns to the wagM paid to the men who 
worked tbe welders at the different factorieK vittited. and It was 
found that in no case had highly skilled labor been found neces- 
sary. 

In Humming uptbewbole matter, it may be «aid that tbe Thnm- 
Bon electric welding process has already, in Amencu, been carried 
fairly beyond tbe experimental stage, and has achieved .lufflcieut 
succesM in regular commercisi work at iiomewbut %'ariod ktods to 
wnirant the belief that itB industrial future is one of the greatest 
practical Importance. 

The process of welding in use by tbe Thomson Electric Weld- 
ing Company has been fully iuvcstiguted also by u United States 
naval board, consisling of (leorge A. Converse, A. S. Greene, 
6. W. ArmKtead, and nilbert Witks, whtcb convened at Boston, 
Feb. 10, They find that at the present time this process r«nders 
it poaalWe, (jracticully, to weld wrougbt-iron, cast-iron, bra^w. and 
copper Todn from the t*iw of tbc stuallcst oleclrical conductors iu 
u«e for distributing purposes, to rods of two and a half inches 
diameter, and to weld pipes of larger sizes: to weld diaaimilar 
metals, and pieces uf difTerent forms of crom-section; to join by 
welding the cods of wire caUtw, and to form welded rings uf 
small or large diameter. 

TTje board Is "convinced that the TtiomAon welding pnicesa can 
be found of great utility to the naval service, both on xhore and 
afloat, for the following reasuna: it can tw used {a) m welding 
breaks In rods without altering them either in Ii-nglb or shape; 
(b) for welding tubes; (c) for welding angles and shapes of in>ri- 
cate form; {d) fur welding copper, bran, cut-iron, or other 



metals; (e) for lieating metals for forging, tempering, and 
ting: and (/) for welding wire cables." 




HEALTH MATTERS. 
CoasumptioQ in Haytt. 

The natives of Hayti believe phthisis pulmonalis, according 
to Dr. R. P. Craudall [Mediml R^uxini, Jan. 11, IH90), to be 
both contagious and infectious, and fejir it much more than 
yellow'-fever or small-pox. 

A native who is believed to be aflTected with this discAse is 
avoided and nbnnned by all who know him, and beroraes a 
object of prayer for the priests, and of pity for the people. 

When a consumptive dies, tbe entire contents of tbe room 
in which be died are either destroyed ( r thrown into some 
place act aside by the govonimeot for that purpose. Tliis snc- 
rifice of property not only Includes tlie furnitiu-e of a nxim, 
but also articles of value, such as jewelry, gold, and precious 
stones. This idea of destruction is carried to such an extent 
by Bome. that the paper is sometimee removed from tbe walls, 
and the floors torn up. Cases have even occurred where small 
bouses, in which deaths from phthisis have taken place, were 
burned down to the ground lo prevent the spread of disease. 

"While riding one day near tbe suburbs of C-ape Haytien, tbe 
commercial capital of northern Hayti," writes Dr. Cnindall, 
"I came across a sort of marsh or land of mud known as the 
Cimeti^re des Chevaux. Scattered over its surface, and half 
sunk io its muddy depths, were innumerable household articles, 
furniture of all kinds, sewing-machines, pianos, book-cases, 
books, etc. Here and there also appeared the whitened skele- 
tons of animals. Hy curiosity being excited. I asked of a 
native standing near tbe reason for this apparent waste ot 
property. He informed mo that tbe CimetiOre des Chevau. 
was a repository for the dead bodies of anmialfl, and for every 
thing that was found in the room of one who bad died from 
ta poitrine ( 'consumptiou') . When asked if any tbiug was 
ever removed from the cemetery, he answered that nothing 
would induce a Haytien to even touch any thing that had been 
placed there. I found this to be strictly true, as on several 
occasions I offered natives sums of money to bring me articles 
from the cemetery, and was always refused with looks of horror 
and repugnance. Od careful Investigation, I found that 
phthisis was regarded as contagious by all classes throughout 
Hayti." 









The Hocit at which Death occurs.— From a study of flfteeo 
thousand cases, extending over a period uf twelve years. Dr. 
J. F. Burns states, in tbe .\>«' York Medical Journal for Jan, 
4, 1600, that it would appear that death occurs seemingly 
without any particular predilection for any certain hour, and 
that the number of deaths for each hour is very evenly prupor- 
tioned, considering the large number of cases taken and tlie time 
covered. The only very positive conclusions the author has 
formed from tbe figures are O) Chat the idea that more deaths 
take place iu tho early moruing hours is an erroneous one; (2) 
if stimulants are to he pushed iu disease during these hoars, 
tbe practice must be justified upon Bome other ground than to 
avert the poasibility of danger supposed to be very probable at 
this period: (8) that the vitality of an individual in diseuse 
is not regulated by tbe same influen es or subject to tho same 
laws that guvem tbe vitality of a healthy human being, tbe 
normal equilibrium maintained in health between the mental 
and physical statea being altered. 

PuntEPACTiON AT Orsat DEPTHS IN THE Sea.— Dr. RcKnard 
has raiiod the question, says the Briatol Medtcui Joitmal, os to 
whether a corpse which sinks to a very great depth is preserved 
indefinitely or otherwise from pntrefactlon. According to bia 
researches, published in the archives of the Biological Society 
of Paris, putrefaction does not take place in dccompoeable sub- 
stances submitted to a pressure of flOO to 700 atmospheres. 
These figures correspond to a depth of 8,000 or 7,000 metres at 
sea. From these experiments it must be concluded, accordinK 
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to Pr. RefToanl, that there in a total alisence of putrpfBCtinn 
in the Rroiiter depths of the sea. The curious "ahyflmal" 
fiflhen dincovered in the "Challenger," and other expedUioDH 
appear to rise after death, so that they are aometimes found on 
the surface: though, as a rule, the.v go to pieces, as the sur- 
roumling pressure diminiKheH, long before Ihev rcarh the air. 
Still, there is no proof that hflthirhial or ahvumal raicro- 
orpaDiema do not exist; and, if so, they c?ould cause decompo- 
BJtioD ID tlie corpses of tnea as well as in the dead bodies of 
abytiinal fiHlieH. Tlie queHtioa itf of couoidemble luedico-legal, 
and yet rather biological, interest, and it ifi far from nettled. 

NOTFS AND NEWS. 
AccontHNO to Sature, for the purpone of growing plants un- 
der more natural (^>nditions than those uHually afforded by the 
soil and surroundings of ordinary botanic gardens, M. 0. Bon- 
nier, the director of the Botanic Garden in Paris, hiuj obtained 
from the director for higher educAtion in Paris the grant of a 
piece of land in the foreat of Fontiineblcau a« an annex for ex- 
perimental culture. It hoa been placed under the special charge 
of U. CI. Duvu). 

— A pamphlet publialiod by the Comoll University Christian 
Association, containing a niap of the campus, and giving de- 
tailed iufonimtkou about the village of Ithaca, the uuivursity 
buildings, examinatimut, IxHirding -houses, etc-,, will lie wnt free 
to proBpeetive studenta. Apply to the treasurer of the Cornell 
University. Ithacn. N.Y. 

— One of the problems presented by the frightful eruption of 
Mount Bandai in Ja|)an, two yeare ago, was the manner in which 
a large number of holes in the earth in the neighborltood of the 
mountain were formed. It waa miggeated, aays SaUtre, that they 
owed their existence to the falting of rocks and stones cast up by 
the erupliuu, while another theory was tliat they weru formed by 
forces beneath the surface. At the last meeting of the Seismo- 
logicft] Society of Japan, Dr. Knoct read a paper on tlie ftret 
tfaeory, in which he demonsCnited iJiat it was quite insuftlcient 
to account for the phenomena Prafensor 51ilne, it may headded, 
has expreased the same view from the beginning. 

— Mr. A. R. Bon^orf has contributed to tlie Jzvegtiaot the 
Ruaaian Geographical Society (vol. xxv. S) an elaborate paper 
on the Ciinclu^ioiM oh to tlie sivular upheuval of the cottsla of 
Finland which may be drawn from the accurate measuTemente 
made nince ISSS under the direction of the Fin.ska Vetenskaps- 
Societeten It appears from the mathemAtical analysis to which 
the meiwujenientd have been submitted, as we leom from .Vufure, 
that the average upheaval of the coasts of South-West Finland is 
AS centimetree per century; and that the rate of upheaval in- 
CTO—cg horn Ut-<i (in the Aland Islands) towards the north, and 
towuds tlie east as fur as PorkaU (not far from Helsingfors), 
■wlience it decreases again towards the east. The interpolation 
formula? lietttr correspond to actual measurements if the changes 
of the level of the Baltic Sea resulting from the cluuigoa of at* 
mosplieric pressure are taken into aocount. 

— An expedition has been dejipatched by the PeTuvlan Qov- 
eroment to the Javary Kiver, on the borders of Peru and 
Bolivia. The primary object of the eocpedition, an we learn 
from the "Proceediugsof the Royal Geographical Soc-iety,' " is a 
military one. being the chafitinement of tlie ludiauA for the 
murder of white traders; but, as not less than five scientlliu 
men accompany the party, eome important results with regard 
to the topography and ethnography of Ihc region may be 
«xpected. Among the Mixintu is M, Richard Payer, who, on 
retoming to South America after a hurried visit to Europe, 
was invited to join the expedition. 

— An induatiial exhibition will be held at the Swedish 
ital during 16f>2, a remarkably welUpositioned nite in the 
imity of the town having been fixed upon. A committee 
IttB been conttidering the financial question of the matter, and 
Arrived at the result that the expenses would bo likely to uxcued 
the profit-s by 1,200,000 krona. Tliis deficiency is proposed 
to be covered by a grant from the state of 400.000 krona (half 



to be taken from the industrial manufacture fund), by a grant 
of ;W)f>.0(tO kron.1 from the city of Stockholm, and the balance 
of 500,000 krona it Is proposed to raise through a lottery. 
Stocbbolm is a beautiful town, and the Swedish manufacturers 
are sure to exert themi^elves: ih> the exhibition should become 
one of noine intexent, even in these days of excessive exhibitions. 

— TIio annual report of the trustees of the Ij*nox Library 
shows that there has been no change in the condition of the 
library since their last report to the Legislature. A re<arrange- 
ment of the various collections of which it is composed, begun 
during the year and still in progress, was determined on by 
the trustees with a view to its easier administration in the 
service of the public, who are freely admitted to its inspection 
ant) use. The total number of visitors in ll^O was 6,708. An 
addition of special interest ha.<> been made to the picture-gallery 
in the gift, by Mr. Alexander Maitland, of titc portrait of Van 
Bragh Livingston, hy Sir Iletiri- Raebum. Therhief additions to 
the other c^^Ilectiuns have been made by the purchase of the 
library of the late president. Robert Lenox Kennedy. The Dreiel 
Musical Library, the legacy of the late Mr. Joseph W. Drexel, 
hftjilieen mmpletely arranged in special cases. The completion 
and publication of the catalogue, which is now in proffreM,j 
will make available to the musical world what is perhaps the' 
most important collection of the kind in this country. 

— An interewting paper by Major Rogala vira Bieberstein, 
Ocrnian Army, has oppeareJ in the February number of CoRmrn'a 
United Seivtce Magazine, The principal deductions derived from 
the last summer [1889) mannntrres in llie presence of thfl 
Emperor, when "extensive use was made of smokeless powder 
by difTcreut dtvisiona of the Ouards, as well as by the whole 
of the Tenth Army Corps. " may he 8Uinmarized as follows, 
Cast'Steel guns were seriously injured; bronze guns were 
unaffected: steel-bronze guns are recommended. It was found 
necessary to lubricate gun-barrels from time to time by meanti 
of an oily cloth. Thp cartridges take up less space in thO' 
|iOwder-cliamher. Whether with guns or rifles, "a better 
aim is obtained, as also quicker firing; it is easier to judge 
distances; a better view of one's own troops is obtained; a 
clearer general view is presented; and a better ooDtrol in 
directing an attack or defence is practicable. . . . Troops 
suffer great losses from an enemy's fire without knowU 
whence it comes, and whither they shall direct their fire Iiit 
defence. . . . Tho artillery. . . will in future till their shells 
with explosives which produce dense smoke, in order the better 
to observe the" bursts. '"Cavalry will suffer more than any 
other branch of the service hy the introduction of smokeless 
powder, fnr their best friend was always the smoke which 
veiled their attack. . - . Their tactical worth in field ojiera- 
tions will become much less" than formerly. As to the de- 
fence, defenders "can use their wcapuus with more compos- 
ure, especially in the front line, tlian can the attacking {larty. 
. . . The spade will play a more important port than for* 
merly. as well lor the infantry as for the artillery." Ab 
regards the attack, the cavalry will reconnoitre a position 
under great difficulties, they "must be preiiared to suffer . . , 
greater losses than heretofore," and "must develop a morej 
careful reconnoitring activity. . . . The attacking party of' 
to-day must make great u»e of his urtillery to shake the 
enemy's infantry" before the position is assaulted. Major 
Bieberstein considers that the ' ■attacking force which leave 
its cover to ad\'unce will he cut down hy a murderous firsT 
belter aimed than formerly. . . . The increased deadly effect 
of the rei»eating rifle and smokeless powder on an enemy 
repulsed after an unsuccessful storm, will tend to annihilation, 
and probably change an orderly retreat into hopeless flight. " 
Applying tliese deductions, it appears more tliau ever necessary 
that generals in the field should be experts of the highest order. 
Also it appenrs that tlie preponderance of advantaKes gainetl by 
modern inventions lie with the defence, and that troops which 
may not possess suiBctent experience tu attack, may neverthe- 
less defend a good position against the best soldiers in tli« 
world, and e^ecially in an enclosed country. 
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BOOK-RE^^EWS. 

Emigration and Immigration By RKmiiOifD M. SMTH. New 
York. Sciibuer. 12". 

Thk New England Slates were wltled iSy a set of p^r^oiiH 
with very Died tdpQfi as lo the proper way of wnductiug Chmch 
and atat«, and those who came \atcr frnm tlie tnnthiT country 
to settle found thot tlu-y raui^t follow exactly in th« footxtepe 
of tlwee already tbere. or be subject to abuse and even mcwt 
cmel pcraecution. Tho*)e enrly puritans must liave looked oo 
the later comen as immlKrants untong tliemselves wLio had 
ooloDized the land. 

We are now expcrJcoclojc a somewbat similar condUioa of 
afTatra. Ourniithor, with others, extouds t)i<>colaDizatiun fieriod 
to the time of the Revolution, or, r» tpw new-c«jniers t'uttie 
to the coantry from 1770 to 1^20, even to this tatter date. 
Those who poraewed the conntry did not by any meiins ^^ree 
'amoDK themselvea aa to wliat Hnrt of a country, politioally aud 
faocially. it HhoulU be; but still a very KuocefMful demtcracy 
was established, with a fairly unifurm conception amoDf; the 
people of what was best for them. 

But since 1820. owing to the existence liere of vast tracts of 
unoccupied famitng-land, and to the development nf methods 
of tronsportatiuu with an accompanyinK enormous reduction In 
the coet, millions of people have Ifft Euroi>e lo make new 
bomes for thpm<telTe» in this t-oimtry. The result i», that, as 
Richmond Smith puts it, nearly the half of our population is 
made up of perHoo.<t either of foreign birth or wboae ancestors 
came to this country since 18S0. 

"Wlwt is lo be the effect on our institutioDS?" is the query 
to which this book on emigration and immigration is written. 

The need of such a book ia obvious when one considers the 
[paucity of available literature on the subject. There are. of 
oourse, numerous magazine and review articles, and numberlees 
newspoper squibs. The last are buried hopelesKly. and the 
former are by no means easily accessible even in the liargpKt 
libraries. Ever? one knows what repulsive volumes are the 
government rejiorts on any subject, published, as tbey mostly 
are, without any intelligent editing. Ho it bappcn« that 
Richmond Smith has given us a most convenient and needed 
aummnry of the facts on the subject under discussion. 

That the iiuestion of government regulallou ol immigration 
has been a burning one, goes without saying. The immigrants 
come here to earn a living, and a better living, as thev believe, 
than tbey have liad in their old homes. But in going to work, 
on arrival, Tom or Jerry appears to displace some one already 
in pOBseaelon of a good job: so over and over again a cry has 
gone Dp from the laboring classes for a checking of this inflow 
of rival workers. 

Ill the nuiin, the immigrants come because their husbands, 
families, or friends are already here; and no reason appears 
why this process should not continue, so long as any induce- 



moot exists for Uiem to oome. This is what is luip|)ening oa 
the result of affairs as they have come naturally to cxint. Now, 
cur author is one of that new school of economints who think 
tliat tbe liapbazard evolution of mankind should not be allowed 
to go on longer uoguided. This M'tiool would have alt things 
human guided, and, as tbe State, whatever that may be. is tbe 
only body .ttmng enough to enforce its guidance, guid^I by the 
State. The Slate is doubtless wiser than it once was, but then 
it has more difUcult problems (o deal with as it grows more 
developed. But how is that acme of State windom to cotno 
that shall make it possible for the StatA to deal intelligently 
with the immigration of a million of people to this country 
in a year? How is it likely that tbe State can wively do more 
than say that paupers and members of the otlier defective 
classed shall not come, and poH^ibly that tlie bringing in under 
(Contract of hnnd^ of laborer^ in no longer necessary'/ 

That ihix influx of new (lopulation Is going to have an effect 
in chan);ing our institutions ts doubtless true; and let us hope 
thut the remuuuts of some of the institutious uf our revered 
pilgrim fathers may be swept away, now that we no longer 
believe the devil Is lurking Iwind every wood-pile, us did our 
aocestora. 

Let ns see that the immigrants coming are wnnd in body and 
mind, that they ate brought here iu humnu fatihiou, aud that 
they are not fleece)! after their arrival; but let us not dread the 
effect on tlie Int^titutluns of the future of eane men l^iug In a 
free countrv. 
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*•* C'"rrrap(taitr»t» nrt rrqaratrrl !•• be itt hrtt/ at paatible. Tkt trrilrr'a nnma 
i4 tn all «UM rr<7ii*'mf iia proof o/ guod faith . 

Th€ nUlor uriU (xr f/lad lo ft^bUtk ittig tjtitrif nmaonant witk th» cAiai-ac/ar 
of the journal. 

Oh Tvqitftt. tvmtj/ copin of th* mitmber romlaiHing ki» eOMnntnicalion vftlC 

b* fHrniAhnt frof tO aHff COrrrtf-ondfttt. 

The Cause of Rain.' 

Ik a paper enlitled "On the Cause <if Trade-Winds," which I 
recontly had Uie honor of reading before the society, I gave my 
rmfions for aaauming that the actuality which lies behind the 
roally abstract term * 'a centre of high pressure' ' is a Ixxiy of un- 
saturated or dry surfaoc-air, or what may be called an air- 
cushion. I noA- propose to continue this train of thought by 
dealing in a similar way with low preesnres, or cyclones, there- 
by trying, if possible, to arrive at a de&uite conclusion as to the 
actual cause of rain; rain being the inmt prominent feature of 
cyclones, or low prcMuru). 

The difficulty in approaching this snbjeot lies pejrhape herein* 
that, as Hr.. Scott says in his "Elementary Meteorology," 18B7, 
"almost every one imagines hioutelf a bom meleorotogiat, " and 
theroforo in all likelihood almost evcory one of my presout audi- 
ence has formed for himself a more or leas definite opinion of the 
cause of such an every-day uccurreDca as rain. To shake this 
faith a little, and to show you that we here really stand before a 
problem which has not as yet been solved, I may commence by 
quoting what a num of Mr. Scott's experience says. "Wo must 
admit, ' * says he, ' 'that the study of weather has made next to 
no progress at all in gaining ou insight into tbe agencies which 
are at work in pn>ducing the various phases of weather : ' ' and, 
"unless tUia be secured by careful and long-contiuued attention 
to a few simple and obvious principles, the labor bestowed on the 
most complete mathematical dlacuaaion of the reeulta will be 
thrown away." 

It is iudctid n curious fact that the more pains motoorologista 
havoof late yeani taken in trying to bring the aocuznulatedfactiof 
ob»«rvadcoa to agree with theory, the farther they seem to have 
gotten away from their goal. They m-iy not all admit this, but 
it i;* a sign of a wIik; man tliat he admits when lie knowy nothing; 
and, as we have juvt seen, Mr. Scott for one is evidently fully 
aware of the defects of his science, which he declares can liardly 
ho called a science as yet. 

To make you a little familiar with (lie difficulties we have to 

■ Tli» Buhirtautrii of lliU toiler wta read before tb» Amoriowi SocMy of Clvtl 
EagliMflfs, Fob, II, 18K>. 
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encounter, I may commence by KiTinic an account of Uie rain 
theoricfl which have been popularly a^loptod by nietooroloKi^ts. 
These have been oontlen&ed in the follnwing words by Hr. 
Scott:— 

*'Rain is produocd by the chilling of air more or Ins cbargtM] 
with moutture. This is effected in various ways, of whioJi the 
following are the principal: No. I. The aiwent of a rurrent of 
dacip air, which is chilled as it risoa; No. 2. The contact of 
waim and ilauip air with Uiq colder surfuc% uf tlitf ground, as in 
Cfkee of our own west coasts in wint4?r [England] , where the land 
1b colder than the iiea-surface ; Ko. 8. Tbe mixtnre of maases of 
hot and cold air." 

In tlie fiFBt plaov, it seems Strang t)mt niin should be caused 
by the chilling of the atmosphere, b« rain is almost invariably 
Bocompfuiied by miId'C>r weather. A certain type of mild weather 
is nearly always the forerunner of rain. During; the rain the 
tempentture tiardly sinks, although the min in prevented from 
tthining ou the ground; and wo generally exjiccl wariUL-j- weather 
t*"» follow after the rain. These remarks may serve tn rouse sus- 
picion against the theory of rain being caused by chilling, for 
we may fwl perfectly sure that any thei»ry which goes straight 
against Uie general wcaUior indication must lie wrong fruiii the 
cmtaoL However, tot us now examine tbe theory in det.iil. 

Of tbeae three causes, No. 3 is by the author himself placed 
Aor« de combat, when ho Btutee that Dr. Iluun uf V'ieima tiaa 
calculated, "tliat even by aaauming a very extreme c-\.'c, which 
could hardly occur in nature, tliere could not be produced as 
much as the tweutietti part of an inch of rain." 

Cause No. 2 is by the author portly iucludud in cause No. t. u 
the sloping land-surface cauaefl the air moving against it to as- 
cend. As to the other part of it, I fail to see how contact be- 
tween a cold surface and warm air can pnNluce rain. It can pro- 
duce deposit of dew. as, for instance, when we bring a ghis* of 
cold water into a heated niom; but rain always falls from a con* 
siderablo distance from the ground, and is therefore not created 
at the |)lace of contact of tJip air witli the land-surface. 

We are therefore now reduced to caut* No. I as the only powi- 
ble cause of rain. This is. however, worse than any cause at all, 
as may be tievn from the following uiuiple and well-known ex- 
periment. If, under the (jiston of a strong glass cylinder, we 
have air saturated with moisture, and preaa the piston down, a 
portion i}£ the moisture is condensed into water, as is seen by the 
mist fonned, and the trickling uf dew duwn tbe inner surface of 
tbe glass Te«el. The temperature is raised by tbe romprossion. 
but Dot sufficiently to prevent oandecuatioD from taking place. If 
we now draw the pistoo back to itB fint poeition, w^e find the air 
under the piston in the same coodiUon as when we started llie 
experiment. But this means, that, by expanding the air. Uie 
moisture which was condensed into water by the compression has 
again evaporated. The air. Uierefore. gets chilled by the ex- 
panstun, but not sufUciently to i>revent this evaporation from 
taking place. 

The consequence is, that tbe chilling prodac«d by expansion 
during the ascent of a current of damp air can under no circum- 
stances cause condensation of its moisture into rain. The ex- 
periment, however, shows that cjDndenwition or rain can be pro- 
duced by a body of saturated air being brought under greater 
preasnre; and of this we will just make a paising note. 

The mudus or tlic accent of a current of damp air is by moat 
Qieteorologist>< considered to be the chief c^auae of rain, and iasup- 
poeed to take place at the centre of a cyclone. It is thus main- 
tained that there is a certain inward movement of the circulating 
mirface-uir in a cyctunu. and that (or the air (this is supposed to 
be always damp air) which is carried by it towards tlie centre 
there ia no othet means of escape but to rise at the centre. Uow 
absurd this whole explanation roust appear to anybody who has 
been living in dewrts or arid districts, will be observed when I 
mention, tliat, while I was in Australia during a period of very 
severe drought, a break in the drought was caused by a series of 
cyclones cruestng Uw country,' entering in the northern part 
of New South Wales, and puasiug out again ihrougli Victoria, 
thereby drenching a narrow strip of laud about 50 miles wide and 
■ Sm U. C. RimmI. R«part im B^katmU ol Nbw Soatb WrIoa. 



400 or 900 miles Ion;; with rain, while cm both rid** the dnraght 
continued uniutetruptedly. It Eccms difficult to ezplaiu hew 
thin cyclone should have gatlured its f'Upply of moistute from 
moisture rising from the dry surface-air over a ferfcctly dtied- 
np country. '. 

VTimt we want is evidently a rain theory which is capabla of 
ncconnting for rain, whether the surface over which a cyclone 
passes is wet or dry. or whether it is giving off vapors or not; 
and I have taken pains to show how utterly incapflbte the ex- 
isting theories are in this respect, so as to clear the almoophere 
from old coliweljs which might stand in the way of an entirely 
tUfferent view of the whole question, being well aware of the 
opposition with which new theories are generslly met at the te- 
ginuing. 

In my pamphlet on drought I called attention to tbe aqueous 
vapor as the element of tbe atmosphere to which fome anknown 
quality was likely to adhere, and by knowing which we should 
be able to explain the whole atniosjiheric puzzle. Willi the ob- 
ject in view of finding this secret, I undertook in April, 1888, a 
series of observations from the tower of the Rouen Cathedral in 
France. 

The objeat of these oliservations was to asaTtain the diffeience 
in barometrical pressure existing between the two ends of a verti- 
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FIG. I. 

cal air-column, and to observe how far and in what manner this 
difference, or tlic weight of the air-colunan, changes when the 
state of humidity of the air varies. At the base and b>p of tbe 
steeple of the cathedral, which is upwards of SOO feet high, was 
eatablished a station containing quicksilver barometers (and ane- 
roid barometers to check the readings of these) and dry and wet 
bulb hygronietere. At convenient places between the two sta- 
tions, thermometers were hung out with the object of attaining a 
fair average of the temperature of the air-column. 

The two stations were connected with a telephone; and at COB^ 
wuvont houn, at any time during the day or night, for a period 
of iibcut fourteen days, synchronous readings of all instruments 
wexe taken at both stations. 

The instmmentB were the beat and newest made by Meeera. 
Negniti and Zambra of London, and were all adjusted at tlw 
Kew Observatory. It is my pleasant duty to mention here that 
this well-knnwn firm of instrument- makent wrnte me a polite 
letter, in whicli they offered the loan of their instrument free 
of charge, considering the interest involved in my nfmhwii 
To assist uiu in making these obacrvatious, I secured the aerricea 
of Mr. McClellan of the Greenwich Observatory, who has had 
many years' experience in handling the most delicate meteorolo- 
gical instrumonte. 

Thus every thing [ioi«ible was done to obtain reliable obaora- 
tiouB, and the result wasasictated below. Instead of reproducing 
here Uie figuree of my own jiet^onal ol«ervations, I think it will 
be more to the purpose to point oat bow tbe same result can be 
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^lUnotly tracml in tho obaerv&tions made br otheni, who nt the 
tbam were not an-are that these results conid he deduced from 
Atfr obaervationa. 

Aa such, I haw selected Professor S. P. Lanxley's "Profes- 
«iana] Papers, Signal 8or\'ice, No. X^^, Wor Deiiailaicut. U.S." 
On p. 191 in a table nhowing the results obtained by meOHtiring 
<te altitude betMrwn sea'leret and Lone Pine. Mount \VhiUiey. 
Of Ihew forty tntmsiin-iiK-ntt), 1 have in the following table given 
the ten highest (uij|)er half of tuble) and the ten lowest (lower 
hmlf), arranged according to the height. 

Thble o/ Barometric iVeu«ure»if7i/« of Jttitude bettcreit Sea-Lfvet 
(Utd Lone Pine, Mount WfutHrjf. . 
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■ Tb* t«a UgtHMt gUn ma avm«|p< of W> V.; Uhi t«D lowMt, SS* W. 

AJoDgside of each of Uiese figures will be found » number rep- 
msmting tho weight of vapor per unit of %-oluine contaiii««l in 
tba atmospliere at Che time of obeervation. These latter nuinbera 
ai» obtained by multiplying the relative humidity at Lone Pine 
(see table in Longley. p. 177) by Uie elastic force of vapor 
^Qlaia}i<rr'!i tables). 

The diffon^nce between the maximum and minimum result is 
530 fftet, or 14 per cent of tJxe trigonoinetriwilly nurveyed bei^t, 
3,700 feet. This latter number wa£ obtained by the enginecTS 
who built the railroad [MLtsing Lone Pine. Langley's party 
wrote to tlie entfiuecn for tins iuforiuution, and awaited their 
reply with con^idernhle anxiety. 

tVom the table it will lie notioed that the amount of vapor in 
the atmoHphere was considerably lees when tlie ten highest re- 
atiltit were obtained than when the ten lowesit were ot>tained: 
Audf as perha[i8 may be better itIuBtrated by the accompanying 
^i^Eram (Fig. 1), there appe«rs to be an unmistakable relation 
between the measured helots ainl tlie humidity' of the atmiM- 
,pben. The heights are hero placed at distances from Che verti- 
cal line to the left proportional to the amount of va|>or in the 
air, and tlie line a b shows the general tendeuej* of the figurea. 
That Lhtfcwt do not follow tlie line a b more closely, may be ac- 



counted for by the humidity of tlio air having been me«unit«d 
only .It one end of the air-column ; namely, at Lone Pine. Thin 
seems to prove the greater buoyancy of cold va|>or8 compared 
with wanu. 

We may, howevtr, trace another (wincidence in our table. It 
will he noticed that the ten highest resulb) nre generally from 
nhservHtinn.'i taken at noon, when Uie thermometers Bhowed a 
relatively bigli tenipernture, while the ten lowest resu I ta are all 
(except one) from ulwer^'atiuna taken at ft r.M. , wlu'n the tem- 
pemturo was considerably leas Tliis \6 only what we might 
liave expected, and .ihowB that the buoyancy or tending upwards 
of tho ^Tipors in the atmu«ph*?re is oonHiderably greater at a lower 
tem|)entturp than at n higher, aa expleineil elsewhere. 

Professor Langley's olwer\-ation» give results corre^wmding to 
thoM I obtained at Rouen, and the relatinna here pointed out 
mAy hetracfKl in numerous works from ancient and modem times, 
though perhaps not in .ill. However, it should be remembered 
tliat it is not so much my present jnirpose to show liow the mcaa- 
uri'iiienl of altitudes by means of Isironieters niay be t-arried out 
witli greater accuniry titan hitherto (tliis method being highly 
unsatiafnctory for obvious reasons) ns to show that the hidden 
agencies which are at work in the atmiMphere, and without as- 
Huniiug which the whole almoepheric pitiblem remains unsolvedt 
may be dtstinctly tmced in theoliservationsenjried out by others. 
Surely we nmtit expect to find the secrets well concealed, or they 
would have been demonstrated agei ago: but here, os elsewhere, 
it in the iuiitances when *'tlie sky is unobeicured by ctouda/' to 
use a figure of speech, which we must xelect to make our ob- 
aerradons, and Limgley's table is such an instance 

The reenllB of my experiments above referred to sliowed that 
an air-column 180 metres bigli, between the top and We of Uiis 
tower, became t.8 per cent lighter by an increase of atmnqiheric 
humidity, indicated by an increase of elastic force of vapor of 
from .2 to .3 of an inch pressure. Tlie temperature was rvduced 
to 40" F, . and the atmospheric pressuiv to 30 iiicbcM. 

Acctirding to Olaislier'a "Hygrometrical Tables," one cubic 
foot of dry air at 40° F. at a pressure of 80 inches, weighs 
M7.8 grains, while one cubic foot of saturated air weighs 5S9 
grains. The difference, 1.8 grains, is about floas per cent of 
the whole weight. The dry air, by becoming saturated, has 
therefore suffered a loas in specific gravity of .0088 per cent, or, 
what is pretty nearly the same, it has bcwn expanded .OOHS per 
cent. 

Accrvding to my obtervation<t At Rouen, the loss in weight 
would, under Hlmilar condition!*, have been 8,9 per cent, or ten 
timra greater than ahown by the tables. 

How an? these Bcemingly contradictory results to agree? The 
metiiod of taking the weight of a certain roliune of air confined 
in a Teasel, by which tlic tables have been computed, is «ni- 
nently adapted to give us Uie exact specific gravity ; and tlie ex- 
periments have U-vn rejieBted so often by eatcellent observers that 
we have no reason to douU their correctness. If, therefore, we 
take it for granted that only one-tenth of the loas in weight sus- 
tained by the open column of air waa due to expansion, the rest, 
or nine-tenttiB. must have been due to the buoyancy' of the 
aqueous voixirH, which would carry a part of the weight of the air- 
colunm; and this force could under no cirrunistanri* havp shown 
itself under the experiments with air in conHnod vessels, whose 
absolute weight is taken in a vacuum. 

We have hereby been able to demonstrate the buoyancy of 
aqueous vapor in the ntmosiplKTO as a force that ruust influence 
the readings of llio bjirometer very omsiderably. and we now un- 
derstand fully why the readings of tlie barometer are lower whan 
the acnioef^iere is moist than when it is dry. aa In an anti- 
cyclone or air-cushion, simply because tlie greater amount of 
vapora in the moint air carries a greater portion of the weight of 
the air-column overhtwd than when the air is In a dryer alatt^. 

The atmtvtphera being a perfect mechanical mixture of air 
(0+-N+CO,) and aqueous vajior (H,0), the buoyancy of the 
latter inu.st mainly dei^end upon the difference in i^seciflc gravity 
between the vapor and the air by which it is surrounded; and 

I See inj- t>»)jar. "On tiin Cauae of thn Dlunikl OwlIUtloD of ttas B*mi»- 
•tor,"lD Eoglaeerliig, liondon, Jmi. II, IHV. 
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we will now examitK^ how this changM for differ^it t<>mpera- 
tures and nt different levcte. The followinK table is f^atbered 
from Qloiiilier'B "HyK"»iiotrical Tables" (IV. and VI.) :— 

Weight* in Oraitia 0/ One fuMc Foot, at SO Inches Pressure. 
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It will be seen frcnn thi« tablo bow much lighter vupor is than 
air, and tUnt thi» differencp in speirific gravity is highiT increased 
an the tempemttire sinks. While air follows Q&j Lussae'a law 
hj exiMindinjf by heat and contracting by cold. Uie vapor To! Iowa 
a law the reverse of Gay Lussac's by eontractiuK by lieat aud ex- 
panding; by cold, but at a much greater rate for equal tempera- 

V 

fcnrea: - gives us the specific gravity of vapor, tliat of the surround- 

ing air being 1 ; it shows how tlte buoyancy of vnpor ( ^ | is 

atroDgly incn^ased as the temperature sinks. At 100^ the speciHc 

gravity of vapor is one-twentieth of dial of the surrounding air, 

and at 0" it is only a thousandth part of it. The weights are 

nieaiiured under a preoeure of SO inclies. the prcasure at the earth's 

surface. To find the weightn at higher levels, where the pressure 

is lea8, wo have only to multiply the numbers of columns (a) 

and (f) with the same factui- accurding to Marriott's law. As 

e 

- hereby remains unclianged, it apiHiirtt iJiat tlie buoyancy of 

vapor in the atmoapliere depends entirely upon the existing tem- 
peraturee, and is independent of the pressure, or the level at 
which the vapors are found. Am tlu- teuiperaturo constantly 
sinks a» we rise in the atmosphere, the biioyanoy nf vapor, or 
tiie force with which vapors tend upwarda as they rise to higher 
loveU, is constantly increased, and at ho nstunisbingly high rate. 
While, theroCore, the epet-jl with which vi^iors rise in the at- 
moephHTe may be more or lem imperceptible at tlie ordinary tem- 
peratures at Uie earth's surface, it is rapidly lnci*eaeed as the 
vapors rise, and may attain an almost inconceivable magnitude 
in the extreme cold which exists at a great distance from the 
earth's surface. 

With the results deduced from tJie table fresh in our mind, 
we may now draw a picture from nature while trying to follow 
the vnpon ou tlioir upM-urd passugf through the atuiunphere, and 
we shall see how far our calculations R^^ree wilJi the natural 
pbanomena. To take a distinct case l>efor» us, let us supiHise 
that un a fine day, with high liarometer. we are in a dry locality 
in which is found an isolated tm-ampy place ur lake (Fig. 3). 
While the si.irfnce-air is dry generally, we find it raoisterover 
the swampy place, as tlic sun and the warm and dry air which 
p M« ea over it cause a strong evaporation to take place. The 
warm surface-air, though expautled by heal, mu^-es over the 
ground without rising. It is first caused to ascend by being in- 
termixed with the vaffor-porticlm. According to tlieir buoy- 
ancy, the vapor -particles tend upwards throFUgh tbo atmosphere, 
thereby carrying the air with which they are intermixed up- 
wards ai.so, and the ascent of a current of damp air is established. 
The vapors are the real cause or life in this motion, each and all 



of its particles acting as so many minute balloons. Some eight 
or ten tJinuiuind feet overhead, perhnpB at a little distance later- 
rally from the moist ground, according to the direction in which 
the air moves over the ground, we notice an enonnous cumulus- 
cloud being formed, and we have no doubt whatever that it is 
caused by the current of damp air ascending from the moist piece 
of ground. Tlio ascending current, after liaving poased thnnigfa 
the heated surfuce-uir, gets suddenly into a much colder strtituin. 
and condensation ttikcs place by mixture of tlic rising damp air 
with the cold air it i.i pandng through. As a rule, the chilling 
caused by tlie expansion of tliu ascending current gives it a tem- 
peratui-e pretty nearly the same as that of the air timjngli which 
it passes. It is only when it is met by a sudden change in the 
temperature of the surrounding air that condensation takes place 
by mixture, which wc may express by saying that the ascending 
current has "caught a cold." Instead, therefore, of it being the 
cliilling by expansion which causes condensation into clouds and 
thereby rain, we see that it is a fact ttint the chilling was not 
suthcient when tJie ascending current was taken by surprise by 
the sudden change in temperature If the colder stratum of air 
be moving alouR, wo may notice a row of dctaclied cumulus- 
clouds at some distance from the one neareM to the moist piece 
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of ground, but tJiey grow smaller and smaller the farther away 
they pass. They are thus cut off from the supply of damp air., 
and being surrouudetl by unsaturated air ou all sides, and ex- 
posed to the sun's rays, they rapidly evaporate. 

The formation of these cumulus-clouds was therefore only a 
passing event in the ascent of the current of damp air ; and aa the 
vapovraee before they were condensed, so they will rise again 
when they are turned into invisible vapor again, and the more 
quickly, the faster the temperature sinks during the ascent. 
While, tlierefore. air and vapor are equally ex{>anded by decrease 
of pressure during ascent, the decrease of temperature acts dif- 
ferently upiiu tlieni, haviug tlie effect of contracting the air, 
while the vapors are very much expanded. For both tbew 
reasons the buoyancy of the vapor is increased daring the 
ascent. The vaitora must therefore necessarily rise as long as 
tliere is any air to paas Uirough, unless they meet with a layer of 
saturated moisture, or air saturated witli moisture. 

The clouds produced by the ascent of a current of damp air ar« 
cuuiulus-ctouds, aud tltey resemble in their shape very much the 
niift causes) by steam escaping from a chimney. The phenomena 
art', in fact, precisely similar; and the cumulus-ulouds are in 
their nature as unstable a product as the mist from a chimney, 
only tlie Arsl phenomenon is on a much larger scale, and con- 
sequently it takce a mucli longer time fur the cumulus-clouds to 
evaporate. 
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The fonuation of this class ot clouds has, howovor. had a very 
dUtarbing fiftect upon the conclusioiw .iiTiTe<l at ah to the cause 
of ndn, particularly as they are not absolutely raiDlcss, but oc- 
caflionally giveiisbowerof rain. Ashower, however, isadJBtinct 
case, which has nothing 10 couuuon with the f^roet rain, day's 
rain, or cyclone-niin, capable of yielding eight to ten incbtw of 
rain p^r riiem. 

To continue our sketch from nature, at a oonniderable distance 
overhead we will geuerally on wuch a fine day. notice some ex- 
tremely thin and airy clouda, — the so-called inare's-tails, cimu, 
or cirro-stratuB. TJie sky in often middenly cluinned from a i>er- 
fectly cloudlcta one to one completely covered by a thin layer 
("pallium," or cli«k, aw it lias been calleil) of clouds; and rw- 
ordsshow that not only has it \»vn the case with the fonall part 
of the sky we can obeerve from fme place, but that the sky has 
lieen suddfmly oorered by these cIoucIb far and wide for thouiiaiid^ 
and tbou:iands of square miles. 

Ai> to the lieight at which tlieso clouda are found, t have pnr- 
tloularly asked BJr. Olaislier, who in famous for his wonderful 
balloon<ascents. Ue told me that he had gone up Uve aud six 
milvs, and po.'tsed tluxnigh othi?r c)oud», Inil Ite never sccnied to 
get any nearer to the cinrtLB-cloDds. He eve-n wpnt up seven 
milcH ; hut then he became senseteAs, and unable to oliserre any 
thing. To e^liiuate their height at tlitrty or forty miles seemH, 
thereion.', hunlly to bo an exaggeniti<jn. 

Wliat is the cause of those clouds, aud where do they get their 
supply ot vapor to keep them permanent often duriDK the whole 
long day in the face of the shining sun? Ab they are strata-like, 
and entirely diffcn-nt in their shape from cumulus-cloudb-, we 
may feel certain that Ihey are not, like the caimulus-clouila, 
CBUt^l by tlie a^ent of damp air. But if their supply of vapor 



a there ts alwaj-s shelter during such a gale, as shown by the 
fiheep and cattle which gather there. In other words, the 
current rigea to its maximum height at b above the inland slope 
of the mountain. Consequently that is where, according to tbe 
theory I ara opiwwing. we sliould expect the greatest downpour; 
hut there is generally next to none, while the rain nearly all 
falls on the front side of the mountain. At e the current is 
forced out of its horizontal direction, but a force can only be 
couiniuuicate<l to an elastic body like air by comprewiiug it. The 
rain has thi^reforo been caoeed by compreMsion of saturated air. 
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FIG. 4. 



Pig. o reprn«nts A aciction of the atmosphere of the southern 
heniUphere for the month of July, the section being made through 
the Tropic of Capricorn (see map in my paper, ■ ' On Uie Cause 
of Trade- Winds"). The intersected p«irtB of the three sontbem 
continenla are at that time of the year in a dried-np state, aod 
the air-cushions which consequently develop over their uurfacea 
are thromi westwards over tlie oceans. The height of the vapor 
atniGKphere o%-er the mirfuce of the earth is varying and at its 
maximum in the auti-cj-clnnes. If we should imagine for a 
moment tliat tJiere la do surface-eraporation. or that the eartli ia 



no. iL 
a, nolst air ; b, rotMlag bod j of vortMe-air. 

ia not to be found below thorn, it must be on the other side of 
the strata, or above them. The occurrence of cirrus-clouds ia 
therefore an unquestionable proof of the existence of a uniform 
layer of saturated air at an exceedingly high level. 

Our table has shown us clearly where tlie inviiiihievaponmnat 
go to, and the cirrus-clouds now show us where they are stored 
up at a great diylance from Uie earth. Our only difficulty now 
is to explain how the vapors are brought down from this high 
le%-el, or how they become condensed Into clouds and rain. For 
all we know, a cyclone is a body of surface-air brought Into 
rotary motion, and tiw effect of this rotattrai Is that rain occura. 
if anywhere, at or towards the centre of the rotating body of sur- 
faoe-air; and this takes place wbetlter tiie cyclone pawei* over 
the sea, over moist ground, or ova dry laud. The centrifugal 
force sweeps the surfiice-air from the centre of the cyclone. The 
partial vacuum which is thereby produced can only be Oiled up 
by the descent of the air or vapor above the rotating body of sur- 
face air. This is thereby brought under greater pressure; and, 
as the experiment referred to above diows that condensation or 
rain can be produce<l by compression, we have hereby arrived at 
a poesihle explanation of cyclone-raio. Tills theory agrees with 
snob A general observation as th.at the clouda are at their lowest 
level when rain corner from them. 

In agreement with this comprension theory, we may exjilaiu 
the prevalence of rain on the rising slope of coast mountains, or 
mountain -ridges in general. While rain falls at the centre of a 
cyclone, the sky at some distance from where the ruin falb itt in 
a condition not far from giving off rain, aud no the extra preie* 
ure brought to bear upon this saturated air by meeting an ob- 
stacle, such as a mountain-ridge, cansea rain to set in. 

The sketch may represent in section a mountainous coast, 
against which the moisture- laden clouds are driving from out at 
eea The current of air, by meeting this obstacle, is caused to 
rise, following something like the counte shown in Fig. 4. At 




no B.-IDBAL SBCTIDir OP ATHOSPHBBK AT THE TROPIC OT 

CAPRICORN. 

(The olrotM IndlMt* tb« ODt«r fttmosphM* of torisittl* vkpor.) 

perfectly dried up. the dry air would arrange itaelf in a uniform 
layer betwet^n the earth and the vapor atmosphere as a continuoua 
air-cushion of uniform thickness, and there could be no poasi- 
bility of ralufall. Tlie tendency of the vapor atmosphere is to- 
wards such a regular sliape, but this tendency is counteracted by 
the varying degree of ovaporatioii at different parta of tlie earth's 
surface. A strong Burface<«?apoiatiOQ has the etioct of decreaa- 
ing the height of tlie vapor atmosphere over the surface of the 
cartli, while little or no surface-evaporation has the oppoaite ef- 
fect. In the space between the anti-cycloaies the height of the 
vapor atmoaphere over the ground is comparatively small, aud it 
reaches a niixumum when {say. for instance, in the V-depreeaioB 
between two ant I -cyclones) the sur&ce-air is, by the currenta 
of (^poeite flirections along the borders of the antl-cyclunea. 
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bruugbt iuUi rutarj- luution, which drivt« tlie surface-air nway 
from a contxe, Tlie vapor atmoe|)hore in thereby cauned to ap- 
proach the earth's surface. Hnd by thus dottcendiuf,' is brouRht 
under greater pressure, so as to give oft niin at the centre of the 
cyclone, an explaiuod above. 

BavlDg, by a simple way of reasoning, arrired at the conchi- 
aion that an atmo^ipliere of pure aqueous vapor inutrt exist outride 
the atmosphere proper, we should not feel justified in stopping 
without curry iug our idt'ti out in at least some of itB fonsftjueiicea. 
although the following remnrkn dn not conrem our immediate 
HubJ4jct, the caune of raiu. Supp<MiDg thfre was un outer limit 
to this aqueous ntuiosphere, the difhculty which would preseut 
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ilaelf is, that we tdiould Uml aqueous vapor alongside of the 
vacunni of space. Tt is well known that wlien nioistnre is 
brought into an artiflrinlly produced vatruum, the latter gcta in- 
stantaneously tilled with aqueous vapor. How is this experi- 
ment to agree witli the popular notion that vapor, aa well as the 
ntjter constituents of the atmosphere, is kept within limita round 
the eartli by meana of gravitation? If Ihe vapom of the supposed 
outer bonier of the atntospbere were prevented from entering 
space owing to gmvitafion. how much more would the vapor*! at 
the bnttom of an nrtitieial vacuum be prevented from filling thia 
Bpact'. as the force of gravity is much the greater at the earth's 
surface ttian at a tmpposod outer border of tbc atmoapliere? 
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Surely, we must conoliide that it is impoasible to imagine how 
moisture could remnin in the air or ou tlia oartli's smrfac*;, un- 
less space were filled with itqueous vajior. Tlie earth's surface 
br^ing [jmctically Uiat of a huge dn>p of water, and this drop 
mnving mimd thp sun id a mpfiowd vacuum, h»w could this 
moisture be prerentpd from escaping into space unteas spnce wat« 
filled with aqueoua vapor? The only thing to prevent ouch an 
emergency is the thin veil of uu aLintMphore; but this, being it- 
self all pomicabic and pcmioated with aqueous vapor, seenu in- 
deed a very poor protection. 

Laploco'a nebular theory of the evolution of the aotar system 
pointft townrds the same fact ; for, it tiqueous vapor haa once 
been uniformly dispersed IhroUKhout the solar .npace, it follows 
of necessity tliat thii space could not afterwards liave become 
perfectly exhausted of aiiueoui vapor: gravitation towards the sun 
and the planeta could not establish such a vacuum. 

If it should be used as an argument against my theory, that we 
mt^t with just as much right expect to 6nd xX\o other constit- 
uents of the atmnephere diKpersed through space in a raretled 
state, then I would say, as has been pointed out above, that thetie 
follow Uie reverse law of atiueous vapor by being contracted by 
cold, and that maVes all tlie difTereiice. 

The g<nteral concluaiou I arrive at is, therefore, that the in- 
terplanetary ^ace is filled with vapor in an extremely rarefied 
stale. Tbe sun and each of Uie pUmetst i» surrounded by a vapor 
cUmosphere of a denser state, the quantity of vapor aurrnnnding 
€ach of these bodies dei>e-nding apon ita »)?« and its surface-tem- 
peralnre. Thesnn will for both reasons have by far tlie lion's 
share of such a vapor envelope. This theor}' rnxjuis (o agree per- 
fectly well with the following observed facts: — 

1. The retanlation suffered by the comet Encke indicates that 
this comet, when nearest to the sun (that is, at a distance bam 
the 8im about that c^ Uercnzy), posses through a medium of 
a certain resistance. -^ ., 

2. Ttie present condition of the surfaces of the four inner 
planets varies according to their distances from the sun, or, what 
ifl likely to be in proixirtion tliereto. their fmrface-temperaturos. 
On Mam we find more land than water surface, and a clear sky. 
The oondttlons on the earth in this respect need not be repeated 
here. As to Venus and Mercury, they possess an atmosphere of 
great density ; and. as Ihey are coustautly covered by clouds, wy 
hAve no means of ascertaining the proportion between land and 
sea surface, but their clouded state seems to indicate tliat they 
must be entirely or almost entirely covered by water. These 
varying conditions seem to indicate that the planets are gradually 
appniaching a state of being dried up, or that their waters and 
vapor envelope are gradually leaving them; and the conditions on 
the moon indicate that (his state will have been reoched when 
th«y have become extinct jilauets. 

U. The moiin being an integral [lortion of the parth, there can 
be no dotibt but it must once have iKHtseased surface waters and a 
vajior envelope in proportion to its size. It is now an extinct 
planet, und its surface is void of waters. Wliat lias bectiine of 
this water, unless it has paned into space? 

Vfe have hereby gained n fresh point of view, fnmi which it 
may be wrath our while to reconsider the former, present, and 
future conditions on the earth. Geologists have oome to the 
conclusion that at the time of the coal period there mtist have 
been much less land surface tlian now, anil that the atmosphere 
must then have been much warmer and moister than it is now. 
The land may, of courae, gradually Irnve emerged from out the 
4608 since then, the quantity of water ou the L>arth remaining 
ocmstant; but it seems exceedingly m»re natural to HUp{Mft<6 tliat 
the earth contained much more water during the coal period than 
it now contains. When, therafore, we nowadays find ancient 
ae^beds in the highest of mountain-ridges, we need, not feul m 
sure that lliese have risen to their present elevated position from 
unrler tlie prest^nt level of tlie sea, as probably the sea-level was 
formerly quite different from what it is now. 

Mathematicians have at various times attempted to determine 
the outer limit of the atmospliero by calculating at wliat distance 
from the earth there would be €M|uiIibrium between the centrip- 
etal and the centrifugal forces acting upon the smallest particle 



of air. thereby arriving at results varying from fifty to two hun- 
dred miles, the difHcult [»oint being how to determine the actual 
mass and density of the particle of air. Other philosophers have 
seen the abstirdity of imagining the situation of an air-^imrticle in 
a stale of uneerUiiuty ns tu whether lo renraiu with the earth or 
go off at a tangent, <ind therefore have concluded that the atmos- 
phere is pmrtically unlimited. 

Another series of considerations has led to the conclusion that 
outside the atniunphere of air. which may Xic lAitimaled at forty 
01- fifty miles, must exiutan atmospltero exceedingly thinner than 
air. These various thpories are brought into perft^ct agreement, 
and the abaurditiea are avoided, by assuming my theory of an 
outer atm(H]du.>re of viipor, which is unlimited. 

It is truly said tJint tliore is nothing new under the sun, and 
we might therefore expect to find that my d(>finition of the atmoa- 
phere is merely a repetition of what has been said at former 
times. In his excoUpJitly written book, Mr. Sc^itt points out 
tJiat the old biblical scriptures, iiorticularly tlie Boolt of Job, 
contain iiuiny a hound retutoning on tlic atmnsiihere which holds 
goor] to this very day. Not having found the information I 
wanted in modem w<n'kB on this subject. I took the hint, and 
looked up tliesc ancient sayings, until I came to a passage by 
MnseH which made nie pause. Perliaps Col. IngDra<.in may some 
day point out some serious mistaken in my argument or in the 
figures 1 iiave produced to support it, but at present it seems 
rather as if Hoses managed to give tis a pretty clear definition of 
the atraeephere when he wrote, "And God said. Let there be a 
firmament [Hebrew, "exponsiim"] in the midst of tht; watttrs: 
and let it divide tlie waters from Die waters. And Ootl made 
U»e firmiunent, and divided the waters whicli were under the 
Armament from the n'aters which were above the firmament: 
and it was so." 

Tlie coincidence between this ohaervation of Moses and the re- 
sult I have arriverl at may perltaps, in our advanced age, he con- 
sidered merely iis a curiosity ; but, considered as a purely objec- 
tive and perfectly unbiased view of the matter, it seems to me to 
afford some further interent. Moses could not argue much on 
atmospheric subjects, as he luid no natural sciences to guide liim, 
but neitlier could tbfiy lend him astray. His knowledge of air 
was very limited. He did nut know tliat it exerts u pressure of 
fourtt^en pounds per square inch, and that tliis pressure grew 
much leas when he went on to Mount .Sinai to write the Com- 
mandments: and neither could he have any knowledge of the 
existence of invisible vapor. But when he wslketl about in the 
desert for forty years under a generally serene blue sky, and on 
rare occasions saw a cyclone set in, then he would observe this 
phenomenon exactly a& Mr. Scott describes it nowadays : ' 'He 
saw the thin cirro-clouds overhead gradually change into stratus, 
and these gradually growing further condensed and sink to a 
lower level, until rain ultimately set in." lie saw tlie clouds 
and rain b<^ing formed on the spot, and could have no suspicion 
of their being caused by vupori rising out of the dry sand of the 
desert, and so he wrote faithfully acconling to wliat he saw. 
Although, tlierefore, no doubt, there ore more tilings between 
heaven and earth than was dreamt of in tlie philosophy of Moses, 
when he tells us that tliere is a firmament liotween heaven and 
earth, dividing the waters from the waters, the time may per- 
liaps not be far distant when we shall all agree with him on tJiat 
particular point 

The nomenclature of clouds being a questioD which ci late 
years has provoked considerable dispute, it seems to me, that, 
according to my explanation of the Keneral atmospheric arrange- 
ments, clouds might more properly be grouped according to their 
cause or origin, rather than entirely according to tlieir appear- 
ance, which is so varying and deceptive. We find, thus, two 
diittiuct groups of clouds; namely, what we may call "uvupora- 
tion clouds" and - 'condensation clouds. " 

Evaporation clouds are cumulus-clouds in shape. They are 
formed by mixture at the summit of a current of damp air rising 
from tlie ground. They arc unstable and merely indicate a 
stage in the upwrard passage of vapors. Tliey arc essentially 
ratnleMi cloudit. and found in the expansion or cushion c4 unsat- 
urated air. They have their supply of vapor from below. 
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OoDtleoiiatioD clouds are stratified clouda, cirrus, and stratus, 
They are formed by coiidenMtion by cwmprpssion at the lower 
limit of the outpr atmotphere of rapor. They are atKeDtially 
rain-cloude, or tboee fromwUich tlie great ™in ultimately comes. 
They have their ijupply of vapor ubov<; them. 

Prakk a. Yelbchow, C.E. 



A New Meteorite. 

Al a meeting of the Rochester Academy of Science held Feb. 
17, Mr. E. £. Howetl gave an aecouut of a new iron moteorite 
'Baoently added to the Ward and Howell collection. 

Thin meteorite woa fotind April .%, 18H8, about one and a 
half miles north of WelEaad, Ontario. Canada, It was ploughed 
up by Walter Caughell. and attracted attention by its specific 
gravity. Before throwing the mass aside at* worlithlese. a 
BUinll piece was with much ditticultr broken off. TIub piece, 
weighing five ounces, was kept by a Mr, Holland nntiE :4eptein- 



the I6tb of the following month, about four feet to the eut of 
where it fell. It is an aerolite weighing twelve ounces, with 
specific gravity roughly calculated at 8,43, H, L. PRrarroN, 

Koulii-BtiT. N.V,. V,'h. -Si. 



iNDtTSTRIAL NOTES. 

A Novel Electric BelL 

Tbs JentwD electric bell ebown in perspective in Fig, 1, and 
in section in Fig. 3, poeaoaaee some novel features worthy of 
Dotioo. It will be seen, by examination of Fig. 2, that the 
operating mechanism an<I tlie method of making the electrical 
connectioDB ditler materially farm those in ordinary use. 
Only one magnet is employed instead of two, and by the use of 
extension pole-pioces at each end of the core the attractive force 
of the magnet is exerted on a Hue parallel to its axis. In the 
ordinary form, the armature aota at right angles with the axis 
of the magnet. This new device, owing to its compaccneea, i& 
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PI08. t AKD a.— THE JENSEN ELECrTRin BBLL. 



ber last, when he gave it to a friend, who, being convinced it 
was meteoric, furwurded it to Mr. Howell. 

After careful search, the original maas was at last redis- 
covered in a pile of old irtm. It is imiHieaible to determine the 
original sixe of the maiw, as it has been so long exptised that 
Done of the outer cruft nor characteristic pitting^ are pre- 
served, but only the general form, which is a kidney -shapetl 
.Diaas, with the inner edge and smaller end drawn out thin. 
'At two or three points the ixrialiedral structure is well expneei^l. 
After lieing freed from all loane scalea, the total weight. 
Including the piece first broken off, is seventeen pounds and 
three-quarters. Mr. Howell proposted to call it the "Wellaud 
meteorite," from the locality where it was found. Mr, 
Howell slated that this waa the necond meteorite they had 
received from Ontario, 

The fint one fell about S p.m., Jui. Bl, 1687, in the 
village of De Cewsville, It struck in ihe ditch by tlie side of 
the street, about fifteen feet from a lady who was paasing along 
the middle of the street at the time. 

It broke through a thin sheet of ice, and was not found until 



peculiarly adapted to this form of bell; and this BtyIe*^of 
magnet gives a powerlul magnetic field, iusuiing quick aiid 
vigoioi' action. 

Hy reference to the sectional illnslration, it will be noticed 
that the method of hanging the clapper is novel and very 
ingenious. Advantage is taken of gravitation, to an excellent 
purpose. This form uf bell admits of its being used in many 
placi?s where it would be impracticable to put bells of the 
oidinary kind. For instance, it can be hung to a clock, and 
with the use of proper appliances made to strike the hour, or 
ufteuei if desired. It is also adapted to cfanrrb chimes, which 
can be rung on this principle as easily as playing on the key- 
board nf a pianoforte. 

One great advantaice of this invention in ita appticnilon to 
locomotive bells is quite obvious. Instead of the fireman spend- 
ing half his time pulling the bell-cord, the bell by this new 
method would l)e piacwi at the command of the engineer, the 
same as the whistle nr brake, and would be insuintly sounded and 
the alarm made continuous by simply turning the switch. Tliis 
adaptation atone makes the invention valuable, to aay nothing 
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of theDUtueroDsapplicatiooe, such as street-cars, mills, factories, 
privalo dwelUogit, aud public buildiug^; in fact, wherever a 
bell is needed. Thene betls may be made to vibrate or make 
slDgle strokes, as desired. Thia bell, which is ezteaaiTel; 
used in Bnglaad, is being introduced into Ibis country by Mr. 
C. M. Lymau nf the Eureka Electric Company of tbia city. 

The Robes Improved Shaf^-Coupling. 

Thebb was oD BXhibitlou ut the lat« Maritime Fair in Koatoa 
A most ioteresting and valuable nie«.-lmnicnl device, of which 
we pre«ei)t an illustration. Tliia iuventiou has for its object to 
provide a universal shaft-coupling nf simple construction for 
conaecting abafta placed at a variety of angles or at dillereDt 



mediate coanectiOK shaft, and they are couplfKl with the shafts 
by a pair of asoitlnting or rocking bars, each pivoted at its 
cejitre on o pin or bolt within the slotted end of ODe of the 
shatts. in line with the axis, and having its opposite ends 
pivoted or joumaled within the adjacent jaws at the coupling 
link. By this arrangement the power is transmitted from one 
shaft to the other in a direct axial line, snd a steady and 
unifurui motion insured under nil conditions. All those who 
have bad to labor with the appliances (if the pOMt for bringing 
alKiut the same end must certainly be pleased with this for- 
ward step in mechanics, 

A visitor to thf> exhibition who was interestinl in mining 
waa impreaaed with the great value of ibis device in tKlng so 
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THE R0BB8 IMPROVED SBAFT-OOCPUNO. 



levels, or both, and which will be noiseless in its action, and 
will transmit motion steadily from tuie shaft to another with 
a perfectly uniform and regular speed without regard to the 
load, thus avoiding the sudden jerks and irregular motion 
common to universal shaft •couplings as heretofore constructed, 
and which have rendered them unsuitable for cetteral purposes. 
The invention consists in the combination, with a pair of 
Bhaftfl adapted to run at dilfereut angles or levels, or both, 
and each having a slot »t its extremity, of au intermediate 
connecting shaft supported in suitable bearings l>Ptwoen the 
ends ol the two main shafts, and having a slot at each end, 
and a pair of coupling- 1 inks or connecting pieces bifurcated 
at each end to form jaws. One of these is arranged between 
each of the main shafts and the adjacent end of the iuter- 



roadily adjosted to all the varieties of angles reqnired in 
working a mine, and iiitimal4;d his iut4;ntioo of using one aa 
soon od possible. Another visitor claimed that it would 
entirely obviate the well-known difllculty among the builders 
of marine engines in adjusting the propeller-shaft to the 
engine, the adoption of the coupling rendering the absolutely 
straight sliaft from engine to propeller unneces^ry. Another 
thought it exceedingly useful in enubliag a canal-boat to be 
lifteil over Hnod-bars and other obstructions of like ciMimcter. 
Tliero are two or more in Uf<e in Boston at present, ono of 
which has been running for three years, another two yearn; 
and both are giving perfect satisfaction. Further information 
may \k had on application to the Wymau Machine Company, 
236 Devonshire Street, Boston. 



Of Pure Cod Liver Oil with 

Hypophosphites 
Of Lime and Scda. 

SNd Uun'*' in ffitt tttHctt HAImtrtpTl Tuilk 
whIfU ittiiA'pifrtftra aa rrntnw. Tr;/ nt 
IhfH tpill tnriiiy jitnnufaetun-rM cattnni 
to liiayuiJW thrir fo/t liivr oil itt to iftn^v 
it jHtlat/thle t« ftmilivHomiii-h*. Sr^lr'M 

i;.»Hj.tt.ti -{-i-i UI-: .\()K((i;«j.i.v <-(H* 

J.llt:i: OII.,roml>iH"l ■'-.(h ntti,^.j4.n%' 
phitr/i is aliuatt a* /KtiatnHff im i-ilk. 
h'lir lhi» rrrin-t* ft* tirll ut for \Ur fatt 
ttf ihr ttitntiliJl.nfr •iHuUNfOf tfir Uyftn- 
photjtltlH:*, yii'jiir'nwi JrvtftetM^ jire- 
•cHbo It in tniara u/ 

CONSUMPTION, 

sruoyri.A. jinii\rni iis nnd 
CilROSIC fftt'OH or XKyKlltS CttLtK 
An DmgqM* Mt-tl it, ^tf( be Mwrtt ptin fr*t 
Ih* ffet»uine,am thi-rv ttrv iHMtr unilaliatta. 



A New Method of Treating Disease. 

HOSPITAL REUEDIES. 

Whal arc they ? Tliete is a new dcparCiite in 
the irenlRient of discimc. It ccinii''l\ in the 
collection of the specifics uwd by roid special- 
ists ofEutiipe and America, and bhngirg them 
within the reich o( all. For invance, llic treat- 
ment pursued by spcci&l physicians who treat 
tntligeKlinii, ilnmach ami liver IrouhlcK Otity, 
wa* obtained and prepared. The treatment of 
oihcr phy&icians celebrated for curing catarrh 
was procured, and mi on L^ll these tncompaiablc 
cares novr include disease of ihc hings, kidney!!, 
female wcaknesb, rhcuuiatitm ant! neivous de. 
Vdiiy. 

Thi» new nielhiiil of " one remetly for one 
discnw" muit appeal lo the common icnie of 
all siilTcrerB. many of whom have eupcriciiced 
tUc ili elTeclx, nnil thorou|>hIy realiic the al>- 
surdiiy of the claims o( Patent ,Mcdic'ne» which 
arc guaranteed lo cure every ill inil of a sJnf^le 
liottle. and the list; of uttich. as stalUlict pntve. 
Aat rmne.i mart tteii'uhi Ihati alenhal. A cir- 
cular desctihing ihcs* new reineiliev i* sent free 
on receipt of stamp to pay poitage by Hospital 
KeiniMy dimpanv. Toroutu, Canada, sole pro- 
prietors. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPERIOK Atm STANDARD QUUITY. 
Leading Nos.: 04B, 14. t30. 135. 239. 333 

>*«!■ Salt- by nil Stitttottera. 
TK ESTCIIRflDK CTECL PEI BD., 

Wai^R ; Oaiadoa. K..} ■2«JolinSi.. How Vwrh, 



PHYSICAL, ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Grade. 

FOB »i€nOOL»i A\'D < OM.EOES. 

Saini roB Lm or CATALoam. 

QUEEN & CO., Philadelphia. 



Readers of Science 

Corrrt^ffttJing tvtik or %-ititin^ .i .-iivrlistrt 
wiUc«n/*r a great favor by mtnthnins ifu paptr. 



March 7. [890. J 
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CALENDAR OF SyC'lETlES. 

Philosophical Society, Washington. 

Uarrh I. — O. Brnwn (»oo<io. The Orisin 
of our Natianal SMentiflc Institutions ; C. 
R. Van Ui9c, The Pre-Cambriaa Rocks of 
the Black Hills of Dakuta. 

Nataral Science Association of Staten 
Island. 

Feb. IS. — The secretary of the buildioR- 
fand committee made an iaformal report of 
proKr(>M. dhuwin^ the following ttatu« of 
the building fund: ncknnn'ledged at dale of 
laat tu(4_>tln>,'. {[.O-W; Hince pledfted. Capl. 
A. L. KinK (additional). $130; A. U. Meth- 
/essel, $lOl); Hon. trt^or^e William Curtis, 
9100; C. W. Hunt, «IU0; J. Kadk't/. 110; 
total amount p]fdge<l at date, (t.&IO. 
Among the various communications read 
was onv froui u prumini*nt reHidenl uf Uih 
island, niTering to donate half an arre of 
Uod for the buililinx. Thu olif aiil<^ton«, 
formerly standing at the junction of tiifco8 
Road and Richaiond 1'urt]|uke. u-nti on ex- 
hibition, haviuK t<e«Q secured hy the aa:«ix;ia- 
don since the la-'st mceliiig. This waa sup 
posed to t>e the last one reniaining on the 
old p(»t route between New York and 
Pbiladeljthia. ur tit It-ust u[>oii that portion 
of it whicii ornswd Stntt'ii Islnnti. Sir. E, 
H. Eadic presented n large piece of drift- 
rock from Old Place, probably OrinkaQy 
eandstoae, contaiuinx ffpiri/er arrectua. 

Royal Meteorological Society. London. 

Feb. 19.— Hon. Ralph Abercrumby. Ob- 
servatious on the Moliuu of Ou^t, an IIIuh- 
trative of the Circulation of the Alin<»6- 
phcre. and of the Development of Certain 
Cloud pMrms : Capt. D. Wilson-Barker, 
Cloud Noinooclnturo ; E. A. Bruce, An 
Optical Feature of the Lightning- Flash. 



Exchanges 

[FrtcofchBFgc to all, 11 of KmlistcctorycbBracter. 
AddTOv N. D. C. HodKn, 47 Ljfayciie Plan. Nvw 
Vark.| 

To c«iTc*pofid whh co1lrt«», MruinariM «Dd oihrr 
•ehuob wbofv cabiiiali uf (uuili anil RiiTJeraU are bcinK 
collected. 1 biivc an eaicnuve private ccillecitoii of 
foMiU bola tvttj gKnttja\e»l pciuiJ. am] mincr^ji lllua 
traiing ib« common anil many (if th« mre foTiiiik. Tliw 
colifciion u in duplicate, niid [>ic<Iuplic«ie* ar« fur <k- 
chajigc or *al«. y.rtrv iCiiiig U icitriiifiCaJIjr claMificd. 
W. A. bionncll, pti4«Miir ul fiiulojiy, 90) Uairer>iiy 
Aw., :»yiacui«, N.V. 

I have a ounibei af dupUcalM of laicnMCopJc klidct. 
■WMtly bMkoical. which I «ri>uld like iv ojictunsc (or 
oibefm not bow in oiy colkciivn. Smd Ikt of what you 
klVa to excbaiijEc and i[ct iny lui. S. K. Thompaon. 
M«w Wdmington, Pa. 

Corrrip ndcnoeand exckanset colEcIled wilh ^notia 
interested in ^hn *tudy o( American aad Msxicui ah- 
liquitkt. L. W. GuQckcl, ii E(« Hi., New Htvxa, Coon 

1 wwh to eichaime or pur<li»iK well-fixed at h.-iideiicd 
venebrjlc rmbrvoi («c irclioaiii^, theatre (iKvi^Jly rep- 
tilian «aibryo«. bui will b« ^Ud 10 Mcurc .nvy miiienat 
taM 1 da n<ji pi."ik«». Ihumiu (J. Lee. M.O , Himo- 
logical L^tKiraiDryr Vale UnirerMiy, N^w Haven, Cinn. 

Wasted— B^Kika and jouinak, AmarirjiB i>r (oreira. 
ling to Phulocranhir— eacbance ot puicfaaie. C- W, 
Witt, t.]ii BroAdvay, N*ew York. 

WaBlad. — Uarine univaJvraef the wan co>u, from II. 
& lui«*(MUkarBrd.and frv^m PaciAc Itlandt, oflcrtd^ «■- 
Bhauce ft»m a genera) colleciion. — F. C. btowae. I'tam- 
ingham, Msm., Box jo. 

D. R. Willatd, Curator o( (he Uiuckiin, Albinn Acad. 

■y, Albion. Wi« . will in»er all h'n conetnondciKc as 

■ a* pm^ible. Stcknett aaii dcalh in tbe liucily, with 

ay othci Riaitert, ti»*e Dreveijtcd faia iuuwuidic at 

''VfMnplly aa he ihould have oaae. 

I will (Ive loo Bood attuw bead* lof a Ana pair uf wiM 
CUU« hunu M laual two (act long. If you bare liuRiar 



of CHher h'-rni "rile Dib. and al»0 I10W iii*iiY atio* licitdk 
fav want fur lb«ai. 1 will atw MEhaaae -heltr, niinaiaU 
and arrow*. W. F. L«tch, yit £a«t 41k Si , Da««npait, 
Icwa. 

A few duplicalea at M%rt* radix, M. rtmomt., .V. 
i'nin/iifit, CAititr^u/A. Hitrf.-t r-tnfit^tit, Otiva trj- 
atm/ti. O. rrticttlarit, Chler^tltma /nmdraU, Cjfinr* 
CAfnl nr/rntii, C. lymx. L»llia git'*''**''- Af'tol* 
fatiHt. Ckama tfiHaiit. a.nA *oiaa tniity (ithcf specie*, 
for ex<:haii2e lot welk not m out colleduMi. LJ*t on >p- 
pUcalion. — Curatof Uiuemn, Fat yiechnie Society, Lou 
tfTilte, Ky. 

PhDti>xraphi and .StereoKopilc views of Aborigioet o( 
auy counlry, and fin« laitdM;aj)<ii,«tc.,wantcd in eschanxc 
for nineial* aad foMHi.— L L. Lewi*, Copenhacca, 
New Votk. 

VtancB.'t,AixKmtimer HiitmrUhrr Haiiii-»ttat iXjeio- 
tiE, iM0.) (or tcicniiric book* - ihcvu: publiihed in the 
Imlfriatianal SiritmtijSc Sprits prefened— JaoBei H. 
Stoller. Schenectady. N.Y. 

AMrtMiomlcal work* and repoiti wanted in exthanite nr 
lobuv. Hcparl* of obaervatinn* O" the planet Ne[>iune 
and ill ftateltiie apecially dcaiccd —Edmund J. Sbcri- 
dan, B.A., >«$ Adelpbi St., Brooklyn. N V. 



CATAKKH. 
Catarrhal D^afneaa— Hay F«ver. 

A HBW Mriwe THKATHIIKr. 

Sufferers are not Bcncral'y awnre that these 
divca<tC5arc contagiouK, orihat ihcf ore iluc to 
(he presence of living patii<-itc& in ihc lining 
mcRiiirane of the nove And eu^lachian iuImts. 
Microscppii; research, however, has provrd lids 
to be a fact, atid (he resiult of this d[<tcovery it 
Chpt a irimplc tcmcriy haa been formtilatrd where* 
by calArfh. cAiarrhal deafne^ aoJ liay fever ftre 
prrmancnily ciirct in from one lo thtci; >imple 
application* made at home by the patient once 
in two weeks. 

N.B. — This treatment \% not a snuff or an 
oinlmffnt ; both hnve been discartled by repu- 
table phy<i<:ians a-i injurioos. A pamphlet ex- 
plaining this ntw tre-atmcnl i» scnl free 00 
receipt of stamp to pay poMagc. by A U. Dix- 
on & -Suti, 337 and 339 West King Sireel. 
Toronto, Canada. — Ciriitiam AJvotate. 



SulTercn f rooi Catarrhal troubles should care- 
fa I ly read (he above. 
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DO YOU INTEND TO BUILD? 

Wc offer an Atlaa tit SnnmXM^t Low <;oat 
HoHNfK, a pwiUtia Itill luob^r, L-cutatulQK 
handautnv lllitalrMtlitimi, n<4>r plaiUL, luxl full 
dMCnplloue of itlH [io)iiilftr iI.hIkd, anil nriy-(<iur 
utbvrti. rmiKlug In .-...bi Imni %^.<i v< |7A», ThlB 
•pAclmeo deslitn lafor a <:oita«r wlib M«*n roome, 
aiKt ooeilDi 11,100- Itco[ut>tDm i>eauey and cjmfon. 
baa two iBTf « pofcbev, »tii] \a a{i»pularaud practl- 
caJ working deitlED, tiavtng boeu bull! aereral Utueci 
lor ttoMUmaieuiiDat. 

No matter wbat atjl* of a bouse 70^ may Iclvud lo 
build. It wUI pay you to Have lAla took. 

W« wlU MDkl (bla AUas, poalpald, on ^eo^lpt of 
pric«, <I -N. D. C. Uodgea, 47 [j^syatte PUoa, New 
V*irk. 



Back nurnbcn AiUnlic. Ceiiiurir, lUrper, 
and Scribncr, to ceoU per copy, olliei cnaga.- 
£ine» e()ually low. Send for a calologae. 

A. S. CLARK. 

BookscMcr, 
34 Park Row, New York City. 
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ACK NUMBERS and complete (ct* of Icadias Uia- 
aiinei. KaU, /Mr. AM. MAG. EXCIIAKGE, 
ik.-hoban«, N.V. 



THE 

Bell Tclepl 

COMPANY. 

95 MILK ST., BOSTON, MASS. 



ThiH Company owns the Letters 
Pateut erauted to Alexander (ira- 
hniii Keli. March 7th, 1H7H, No. 
I74.4U;S. aud January ao, 1»77. 
No. I(i0.7»7. 

The Traiii*ml»-*ioa or Speech by 
all known form!* of I-:li:ctI11C 
KPKAKINO TKLEFU034E8 iii- 
rrioKeM the riffht Heeiired to tbfa 
Company hy the above patents, and 
renders ouch iuiHvidual ii>crurte1- 
ephoueH, nut nirni)«hed hy 11 ur Itti 
llcenseeM, reKponHlble for Mi4'h un- 
lawful ii»ie, and alt the eouse- 
(|ueneeM thercol and Kahle to «(itit 
therefor. 
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Aiy ftrttm itekimg a /■aiiiium /er tu^ick hr it i/iiaH' 
fitJ ^f hit idtttifii atlaimmttn't, ar *mj p*rtt>» tttkilt 
lutmf PB^ Iv fiU il frtitl»H «/ ihii i^Aracitr, ^ it thttt 
»/ a Itackrr e/ icitncttiktmttt, dr^arAtiman, or viJkai 
mml. may Aarv tk* ' l{'*ai' imirrttJ un-ier ikit ktad 
rKBK iiF ffrsT, i/ kt lutiifin tkt fuhiilktr a/ Iht fit- 
ittif fka'tiiUr ,»/ kii afifiinttioH. Anyf-trt:}» mkmf 
tm/vmali^m »m amy itirtitifit fmrtli^m, Ik* aJd'rtt aj 
any tcitatiJU man. er tskitiait ri any leay Kt€ Ikitcet- 
•rwa /*r a fmrp^u ccnifnaal *viik ikt malitr* if tkt 
taP*r, it tardially imvittd to da ». 

WAKTED— Books upon American \ifh- 
iboId^. My publication, " Fort 
Ancient/* in exchange. First-class stand- 
ard works only, Warren K. Mnorehead, 
Smiths onian Ina tit ntion, Washington, D. C. 

ANTED— Hall's works on Pidnpontol- 
. . og^', and other works giving plat«s 
which show foimils of the Niagara Epoch. 
Address 51. D. tiullivan, St. Ignatius Col- 
lege, Chioogo, III. 

ATOUNO MAN desirea, alxmt the Istof 
Jnly, a position as laboratory assist- 
ant, iir w/l instructor iu chi*mifltry, physic*, 
and lesser nmtbpmatics. Rofvreuces as to 
nliility uiid irluirActtT. 14 P. SI. A. Address 
K. L. Porter, PouB. Mil. Acad., Ohortsr, 
Pa. 

PRACTICAL CHEMIST, with 10 years' 
experience in superintending mnnufsc- 
turc of oil of vitrol, lertilixcrs, acetic acid, 
wood alcohol, etc., is o|>en to an engsgemeai. 
Bestrii fvroncos. P. O. Box 43, Bdgewaterf 
Borgen Co., N. J. 

AN H. S. GRADUATE of the University 
of Illinois is op«n for an engagement as 
t«iarher of the Natural Stiii'm'tw, BioloKy a 
specialty, in an Academy, Institute, or High 
flchoo!. Threo years' experience. Is a prac- 
tical assQVor and chomist. Uood references. 
AJdress Ci. C, «*are SoiK7l(-K. 



RUPTURE 

cured in ttipulacctl lime. 
NO DELAY FROM WOKK. NO OPERATION. 

Call at i«nd uomp for citrutar and lefefvoceof ihotc 
cur«d. Wc have un hanij over too iiyle* of irucMa, from 
Il op. and f utp«i>»- 'tin ol all kind*. Orders Allnt by 
raailiMcxiiTCi* to say paiiot the United Staiei. 

C. A. .M. BUKNMAU, M.O.. 

ijB Clintua Place, New Vorl. 
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Spragne Electric Rail'way and Motor Company. 

Bearings Self Oiling. 



Liehtest Weight Consistent with 
Highest Efficiency. 



'v^^» 



NON-SPARKING IN OPERATION. 



SIMPLE IN CONSTRUCTION. 



Not Liable to get out of Order. 



Commutator Wear Reduced 
to a Minimum. 



16 and 18 BROAD STREET, NEW YORK. 



C ALICRAPH 

GREATEST SPEED! 
BEST FOR MANIFOLDING. 

100,000 Dally users. 



THE MOST DURABLE. 

PRICE, • EIGHTY-FIVE DOLLARS. 

■''or accotiMl of apt-nl ronlnfa and 
ClrrMliira. u<ldr4>«*, 

THE AMERICAN WRITING MACHINE CO. 

lIAnTPORD. CONN. 

■RANCH orFICEa:-33r Buoaowav. Nrw YONR. 
14 W(BT ATH SrnCCT, CIMCIMNATI. O. 

1003 Ahcn Btnckt, Pmiladclphik. 



Silk Stripe Tennis Suitings, 
PRINTED AND STRIPED FLANNELS. 

Silk Mixture Pajama Stuffs, 
WHITE AND COLORED DIMITIES. 

Plain and Embroidered Piqnes. 

Uemst itched A: Kuiicj Lawns 

whitfTgoods. 

Lawns, Nainsooks, Mulls,. 
LONG CLOTHS. 

NEW YORK. 



THE 

EQUITABLE LIFE 

ASSVRANCB SOCtRTV 
OF THE USITED STATES. 

^tnumry I, iS«a. 
ASSETS, - - - $107,150,309 
LIABILITIES, 4$, - 84.329,235 



SURPLUS, 



$22,821,074 



ASSURANCE J- -$175,264,100 
IN 1889. ) 

outstanding) ^. . ,^^ 

ASSUR..NCE, f $631,016,666 
INCOME IN 1889, $30,393,288 



IIEATCN AWD III:LL. By Kmak- 

VEL SwEDEXBORU. 416 psKos, pappT COT«r. 
Mnilrd prt>-ji«iil Tor I4 Cents itt htojupa by 
the AmericftD 8w«deDb<)rK Printins and Pub- 
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A NEW ELECTRIC TRANSFER TABLE. 

We illufltrnte no this page an electric transfer- table, recently 
inatalled by the Spntf^ic Klevtric Railway and Motor Company 
(nr tlie New York Oolntl and Huditun River Railroad. TIiih 
table differs from tlie earlier ones instJilletl hy tlie samet com- 
pany chieHy in the elwctric motor, which ia of fifteen horse- 
power instead of neven and a half, and aino in the contact 
arrHugtnuent. The contact iti obtained fruui a couple of heavy 
copper wires stretched about three feet apart orer the eecond of 



Company, there is an ovcrhcAd contact. The current ub«I is 
only 221) volts, and henoe. while not wholly pleasant to take 
in one'* body, tt is in no way danfteroua. The ciirrent la 
taken from the Karae dynamo that furniiihes light for the sta- 
tion. The full current cupacity of the table-motor la 60 
auiperea. 

Tlie speed at the electric motor la govemed by a switch, 
which throw the winding of the field into different combina- 
tioaa, thuti ulterini; the current, maiotaiuiog a practically ooo- 
Htant strength of field without the oae of any wastefal rt»iat- 
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RAILROAD TRANSFER-TABLE OPERATED BY AN ELECTRIC MOTOR. 



the four parallel tracks, the wire being carried on insulators 
fixed to light cast-iron cross-beams so as to he a few incbea 
above the rails. The conductors are kept taut under all changes 
of temperature by a|>rinKH at one end. Over Itiew wir<-« two 
contact rollere travel beneath tlie table, being kept in contact 
by gravity only. In the Altoona (■leoirfc transfer-table, 
instAlleil by the same company (or the Chicago, Uurlington, and 
Quincy Railroad, there is an outer ctMituct maintained by 
springs, while at the Waukesha electric transfer-table, installed 
by the 8prague Company for the Wiftconsin Cmilral Railroad 



ance. The control ov«r the speed of the motor is perfect, 
and no complicated nest of gearing for changing spe<9d is 
required. 

Ttic motor is supjxirted at one end, according to the regular 
Sprugue method, by double compression springs playing upon 
a bolt which rests upon the platform of the transfer table. 
This method has been developed in street-railway work and 
other places where it is desirable to xtart slowly under a heavy 
load, and has proved very satisfactory. At the other end tfaa- 
motor is sleeved to a rigid support. By means of this Sextblr 
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«ttacbmpDt, all danger of stripping the gears is eliiniaated, and 
the strain upon the gears is always a piogressive one. 

The advanCageRof electric power for this work are claimed to 
be great. The equipmeat is v^ty much liKhter than if flteam* 
power were used, and there is bo ex|ieni*e of operation when tlie 
table i.i not in u-te. One man can easily handle the table, and 
more conveniently and directly than with nteam. 

The two end capstans shown on the table are fixed. The 
centre one is revolved in either direction by a simple dutch- 
gear. It is used, of uourse, for working cars on to or off the 
table without locomotive power. 

The capacity of the table i« tOO.OOO pounds. Ordinary car- 
Axlei, bearings, and wheels arc used throughout for the nin- 
oing gear, and Ibe total coat of tht^ table and motor complete 
WEB under #7.000. Its sjit^ed is about ISO tvet per minute, 
the same as the old wire-rope table which it replac-ed. The 
old pit was lengthoned somewhat, and iccommodaiea ten 
tracks. The raita are carried on wcwden longitudiaaU resting 
on smiill masonry foundation walls. The pit drains directly 
into the otty sewers. 

Blectric tranitfer-taWes have now been adopted, by the 
Pennsylvania Kailroad Company, the Philadelphia and Reading 
Itailroad Company, the Chicugo, Burliugtuu, and Quincy Rail- 
road Compauy, the Wisconsin Central Railroad Company, and 
other prominent corporatiuns; and they are now recognized as 
an eoaential feature of every extensive and well-equipped rail- 
way switch-yard. 

ASIA.' 

Asia., the birthptaco of man. the motJior of nations, is our 
theme to-night. Here are found the two great racee of the world, 
— the Mongolian and Caucasian; here the great religions of the 
world lutd their origin, — the Jews, the Buddhists, the Chris- 
tians, and Mohammedans. Here is the Pamir, the ''roof of the 
world' ' or the etepe to heaven, the abode of the gods ; the centre 
of primeval badition, as well as of modem theory regarding the 
primitive history of man. Hore the Paradise of Adam has been 
mo«t frequently located. Ilere is the lake from which the four 
rivers of the Garden of Eden diverge to tiie four quarters of the 
.earth. 

Beyond the Pamir, Alexander, the conqueror of the world, 
.could not pass. Aristotle calls it the Mountain Parnassus, the 
greatest of all that exist towards the winter sunset, — the great 
snow mountaius. which, in the laomiug and evening vapors, rise 
up oppoeita one like gem spires. This wonderful mountain- 
range is a series of high plateaus, running nearly north and 
south about 400 miles, and from 100 to 350 miles in width. 
These plateaus are covered with tmow for nine months of tlie 
year, lite lowest panes from onst to west are from 12,000 to 
1,11,000 feet in height, while all along the range numerous snow- 
peaks rise to 30,000 and even to So, 000 feet. The plateaus are 
inluibit(>d only in the summer season, when the Hhepberdft from 
Afg)uini*iUui and Turkestan on the west, and from China 00 the 
east, feed their flocks on the rich herbage. 

The Pamir has been croased at dlflerent times within the past 
five hundred years. Marco Polo was one of Ibe early travptlers; 
Bonvalot, a French traveller, one of the latent. Bonvalot chose 
the months of March and April to cross the Pamir, because there 
were no lierdsmen to obstruct his progress. Many explorers have 
lost their lives in these wild inhoepitahle pasneH. and among the 
shepherds, more wild and iuhu«pitable tliau Uic country. 

Prom the Pumir high mountain-rangefi run north-east, easL, 
ecputh-Ha.4t, and eouth-west. From tlwi north-east the Thian-Shan 
and Altai ranges of mountains run in an easterly and north- 
.eartexly dim^tinn for nearly 'A.OOO miles, separating Siberia from 
Jlungoliu. From Mongolia Uie nuige runs more northerly, pass- 
ing through tlie eAStem part of Silx>rta, forming the great divide 
between the waters of the Arctic and Pacific Oceans. 

In K&mtcliatka the mountains of the range become voloantc, 

• AdilftMBt ileUvored bmton Itao Ooofrntpblo SooiMf. VtiMbiaglon. V.C P»b. 
•a, hy lUi pnuildHUl, Hoo UftrttlDcr O. f liibb*rd. 

An adlUou uf Ihlit uddreM, wlLb omaaKUS ftddltloai. will b« pabUitivd la 
j»n|ihl«t forui at «u e^rly date. 



and are met by a range of volcanoes from Alaska. The combined 
range then turns and ruiu south, through Japan and the Philip- 
pine Island.<), into Bnm«!o. In thin chain, mites in length, is the 
largest number of active volcanoes in the world. 

Prom the middle of the Pamir the Kuen-lun Mountains run in 
an easterly dircKtiun '2,700 miles. Tliey separate Mongolia from 
Thibet. Pmm the central part of the Kuen-lun range, cross- 
ranges of mountains run southerly through Thibet, ];Mst th« 
Hiomlayaa, into and through the peninsula of Indo-Cliina. In 
Tliibet these croes-ridges malntaiu a nornml elevation of 13,000 
ff«t, with occasional passes nearly 17,000 feet high. From the 
south-east of the Pamir the Himalayas run in a continuona 
ctirve about 1,000 miles, with a width of 300 miles, separating 
Tliibet from India. Tliey are rightly named the "Abode of 
Snow," for through their entire length a mean elevation of 
18,000 feet is maintained. Forty jieaks Imve been meiisured 
which exceed 34,000 feet in height, while a few range from 
'48,000 U) 29,000 feet. From the south-west of the Pamir tba 
Hindu-Kusb extend in a westerly and south-westerly direction 
through AfghaniMan (with numy peaks over '20,000 feet in 
height), connecting witli other ranges which form the boundary 
between Persia and Turkestan, to the Caspian Sea; tlten around 
the south end of Ute Caspian Sea, culminating in Mouut Ararat. 
A continuation of this range croaws Asia Minor to the sou 
coast of the Black Sea, and thence to the Boep<mi8. 

These ranges uf mountuins radiating from tlie Pamir 
10,000 to 13.000 miles in lengtJi. Along their whole course are 
snow-niouiitain» and great glaciers. The Hinialayns are supposed 
to be tlie highest mount.iins in the world, tliough none of these 
ranges have been Uioroughly explored. Theee mountains, and 
the elevated plateaus uu tlieir liides, give Asia an average eleva- 
tion of 1,650 feel, much higher tlian either of the other 
tinents. 

The Rivers of Asia. 

Utese great cliains are the source of tbv greut rivem uf Asia.^ 
In Siberia ore tho Irtish, Obi, Yeneaei, and I>ena. The Yeneaei 
traverses in Siberia a territory which correepoodB in length to 
the distance between the Qulf of Mexico and lAke Winuip^. 

The Amur is tlie only river of northern Asia that does not 
empty into the Arctic Ocean. Ita gttneral course is east; but, on 
passing wholly into Siberia, it turns and runs to the north, 
its mouth is in inhospitable regions. 

In China are the Iloang-IIo and the Yang-lse-kisng. They 
in the plateau of Thibet, near the Pamir. A great range 
mountains running north and south obstructs their oourae, 
through which they force their way, and flow in an easterly di- 
rection, and empty into the Paciflc Ocean; while the rivers of 
Indo-China, which rise in the same plateau oloae to theae ri 
flow south into the Indian Ocean. 

The Induij, and ita main branch the Sutlej, rise on the 
western side of the Himalayas, follow the mountains ae 
hundred miles, then And a way through the mountains in won- 
derful cafioue, TItat of the Indus is said to be 14,000 feet in 
depth. Near the head waters of the Indus, another great river^ 
the Sanpoor, rises, flowing in the opposite direction, and un- 
doubtedly running into Ute Brahmaputra; but no traveller haa 
followed tlie .Saupuur tlu'ough tJie wild savage regions of lower 
Tliibet to its mouth. 

The waters from the south-eastern or Indian slopes of the 
Himalayas for 700 miles flow into the Ganges, which, near its 
moutJi, unites with Ibu Brahmaputra; while the waten from the 
west of the Himalayas flow into the bxlus and its branches. 
Thus these tivo mighty rivers collect all the waters of tlie Hirna- 
layas, and discharge them into the Bay of Bengal through the 
many shifting mouths of the Ganges, or through the Indus into 
tlH' Persian Gulf. 

Ou the vrestem sides of the Pamir, the great riven of TVirkea- 
tan, the Jaxartes, and Oxus, or the Syr-Daria and Amu-Doria, 
have their source, and flow tltrough Turkestan into the Aral Sea. 
Numerous rivi-rs rise in the Hiudu-Kush, tuid nm tliruugb the 
valleys of Afghanistan, but none of Uiem reach tlte ocean: they 
are lost in the salt lakes or fn tlic desert. The Tigris and Eu- 
phrates rise in the niountaina on the coast of the Bhick Sea, 
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thnmgh the ancient plains of Moeopotatnia, bj the mine of Baby- 
lon and Ninereh, azul empty Into the Peraian Gulf. 

The Great Baiini of Asia. 

The Bevenil raziRes of mountains enclose great Uuius, and the 
streams and riven that Bow into these baains have no outtet into 
the ocean, biit orupty into lakw or are abBorbed by tlie dosert. 

There are three greftt hajiins, — the Aral-CBspian, the Balkasb, 
and the Tarlm, — and many amaller, six tnillimi square tnituH in 
ojctcnt, or more than all Europe. The Aral-Caapian includefl the 
whole of Turkistan. the eaatem half of Russia, and tJip westi^m 
portion of .Siberia. Tlie Inwent point is the Caspian tica, about 
80 feet below tlie lerei of the Black 8ea. Tlie Aral Hva a a little 
over aOO feet above the CaHpiaa. Into these seas the \*o]ga, Syr- 
Daria. and Aniu-Buria empty, and a few other Ktreaniii. The 
Balkasb depression lies to the norUi-osBl of tlio Aral-Caspian, 
and is separated from it only by a low divide. The Tarim de- 
pression is east of Turkestan, on the other side of the Pamir. 

These rivers, lakes, and »i;as were formerly much larger tlian 
At present. Th*; lower course of the streaiua that fed them arc 
traced only by their dry beds. The rivers flow in diminis h ed 
channels into the lakes, or are lost in thu dc»ort. All tht-w 
streams and riven curry mud and gravel from the iuuuntaii].s, 
which are depoeited in tlie lakec; and they liecume shallow, aiid 
broaden. An the take shoals, the stream that nms into it 
iHUadens. the evaporation is greater, and mure of the water is 
abMrbed by the dt-surt. If thu evuponitiuti in grtvater thou the 
lainfall and inflow, as in tlie Caspian Sen and Lake Lob Nor, the 
sea will eventually lie filled. Lake Lob Nor lias already become 
niiarty dry, and the Caspian Sea is much follower than 
formerly. 

The seas and lakes now salt were once fresh. All river-water 
holds aalt in solution, which is deposited in the lakes which liave 
no outlet The fresh n'ater, being lighter, is evaporated, and 
the lake gradually becomes salt, 

The Aral-Cuspittn basio was formerly Blled with a dense jiopu- 
lation. This region Attila raled. Here he raised his armies of 
Huns, which overran all south-eastern Europe, Italy, nud even 
France. Tradition tells na of large cities; and travellers, of 
their ruins, half buried in the sand, and of traces of numerous 
irrigating-canals. It was called the -'yarden of tlie World." 
For hundreds of miles a nightingale could fly from branch to 
branch of the fruit-trees, and a cat tvalk from wall to wall and 
Crom housetop to housetop. 

War, and the pwtilence that follomi, have devastated tlie land, 
for nowhere in tlie world have so many fallen by the sword as in 
Asia, while the destruction of the irrigating-canaU linfl reduced 
this once fruitful land to barrennosa. The Balkash and Tarlm 
basins resemble the Aral-Caspian. In the valleys of the Balkasb 
and Tariiri, whore was formerly a large population, now 

"Here slogfciah leagues of great black morass, 
Without a shrub, or trop, or blado of grass." 

Grand DiTisions of Asia. 

These great mouctaut-rangen of Asia are not only tlie source of 
the rivers, but tliey also separate Asia into several natural divis- 
ions. The prineijia] are Siberia, Mimgulia, China, Indo-Cbina, 
India, AXghmibttou, Persia, Turkestan, and Turkey in A»ia, each 
with peculiar features cauf*«l princii»ally by it» niountaiu-mngte) 
and rivers, for those fix the oooupaiion and charactor of tlie in- 
habitants. 

Siberia. 

The whole of north-western and northern Aaia is called Siberia. 
It stretches from tlie Ural Mottutains eojic over 4,300 miles to 
Bering Strait, and from Mongolia north to tlie Arctic Ocean 
8,000 miles, and forms une country, alike in all itH natural 
features. It is separated from the reot of Asia by tlie Balkash de- 
prossion, the Thian-^ian and Altai Mountains. Tlte general 
trend of the country is towai'ds the nortli. Siberia has the roost 
extensive but least serviceable water system of any country in tlie 
world. All its rivere except the Amur rise in plateaus 5,000 feet 
above the sea, and, flowing north, empty into the Arctic Ocuau. 



On either side of these rivers, large tributaries flow in an easterly 

and westerly direction, thus aiTording an almost uu interrupted 
water highway from tlie Ural Mountaiiui to tlie Pacific, and from 
the south to the Arctic Ocean. From the river Ural cast to ths 
river Lena, 2,SO0 miles, this magnificent waterway is only 
broken by two or three short portages; and throu^ tlicso, Kus- 
sians are now oonatructing canals. A zone of rich black eartdi 
runs through suuth-westem Siberia, not in mere patches of fertile 
land, but prairies covering 85.000.000 acres, sufficient to support 
millions of inhabitants. Tliese prairies, with but little labor or 
expense in cultivation, yield year by year the most abundant 
crops. Vast flocks of birds of many s])ecieH fly from all parts of 
Mia — from tlie islands of the Indian Ocean, from souUiem 
Europe and northern Africa — to breed in Siberia. A few of 
these species extend ttieir flight even to the Arctic Circle. 

The northern coast of Siberia is a low plain, the rainfall is 
much greater thou the eva^furation, the rivers overflow tbair 
Itanks, and the whole country for four tbousund milesi in length 
and tJiree hundred uiilc^ in breadtli is a great bog called the 
Tundni. On these plains tJie ground remains frozen the greater 
port of tlie yoai' to a depth of several hundred feet. In midsom- 
mer the ^ouiid ihun's about one foot in depth, and the top of 
this ice bod is covered with tncsH and liclu-ns and many varieties 
of flowers. Under the lichens are found miniature i^e-farDsts 
one or Iwu hundred years old, — the beginning of a ooniferoiu 
region whicli extends from tJie Urut east to the neighborhood of 
the Sea of C^hotsk 2,400 miles, and from the 08th to the 70lh 
Itamllel of north latitude, OOO miles far north of the Arctic 
Circle- 
In some parts of the Tundra an earth stratum alternates with a 
stratuiu of ice; and in these, c-arcaases of elephants and rhi- 
nooercMH have been preserved for thousands of years, and tlio 
trunks of largo trees with tlieir roots bedded in the ice. In this 
dreary, tminhabitable land, ice-bound for nine months of the 
year, ex)>oe«od to tlie fury of the Qeroc gales of the Arctic Ocean. 
De Long lost his life. In summer the mercury rises to 103''. and 
falls from November to February to — 40". No other region 
ran show such extremes. "It is colder than the north pole 
and hotter tlian the equator. ' * 

WiUi rich limdH and rivers navigable for thousands of miles, 
Siberia is capoblc of su|>i>ortiug an immense population. Un- 
fortunately the only outlet for its commerce and pnxluce is 
through the Arctic Ocean, and thus far all efforts to o|>en this 
way have been unsuccessfuL 

Chinese tSmpire. 

The Empire of China lies to the east of the Pamir, aod is 
bounded on the north by the Thian-Shuu, on tlie east by the Pa- 
cific Ocean, on the south by the Himalayas. It is divided into 
throe great natural divisions, — Mongolia, Thibet, and China 
proper. 

Jtfofiffolio. 

Mongrdia is txMitided on the east by the Pamir, on the north by 
the Thian-Sbau, and on the south by the Kuen-lun. Mtmgolia is 
divided into western Mongolia — called sometimes eastern Turkes- 
tan, but more properly tlio Tarlm — and eastern Mmigolia, or 
the nfibi DestTt. 

The n^ion that gives blrtli to tlie Tarim River is on a acalo of 
grandeur »uch »» uo otlier river can boast. It is girt round by a 
wide amphitheatre of the toftiust aud graudnst mountains, rising 
in ridgesof fmm 18,000 to 20,000 feet, while the pcuksshcxit up to 
25,000, or even 38,000 feet. Ftom nil Kid(«* the waters rushi 
headlong into the valley. The smallest disappear in the sand} 
othere flow some distance into aalt basins, and are tliere absorlwd. 
Sixty su-etmis, according to the Chinese, unite to form tlie Tarim. 
Along the foot of the mountains are fruitful oases, irrigating- 
canals, and flourisbing towns and cities. 

Tlie Tarim steadily diminisbea until, after flowing over a thou- 
sand miles, it broadens into an extensive reedy marsh, known 
from ancient times as Lab Nor, or Uie salt lake. When the land 
was well cultivated, the mild south winds which lirou^it the 
sands Crom thu desert were eagerly looked for, as they brought 



172 



SCIENCE. 



[Vol. XV. No. 



richness nnd fcrtilitT to the soil ; but with the dwrcojie of popu- 
lation the ftancl driftpd over the rultirated tlnldfi, iind now covere 
tbem to tlie depth of aix to twelve iucLes. I*rjevalsky describes 
the ''lake-dwelleni of LobNur:"' "Their footl cinisista chiefly 
of Ml. fresh in summer, dried iu winWr. They eat neither 
bread nor ment on account of its ncarcity/* The people are 
cban^red so little from the picturv history hait f^ven of them, that 
PrjeraUky's d^cription 9ouiKb like an echo of the uitxit ancient 
Chinese reconls. 

The oagtem part of Mongolia is the Desert of Ciobi or ll;ink.i 
("a dry sea''). It id a rocky, desolate region, with wells and 
small oases acattered throuf;}] iL Hie routes acrosB the desert 
follow tlie lines of the widls. Marco Polo says it would take o 
year or more to ride from one end of it to the other. 

The Monp^Iian of to-d;tr is th^ living n^meentatiTe and de- 
scendant of the ancient Uuns and the more ancient Scythians. 
From Mongolia came tlie vust hordea Xhat overran Asia and Eu- 
rope. Their greatest leaders were Genghis Khan and Tamer- 
lane. 

In the twelfth century Genghis Khan conquered the eastern 
part of Asia and Turkestan. Tn-v hundred years after him came 
Tamerlane, ti»e last of the grwit conquerors, who carried his con- 
(jue^ls into Penia and India, and even into Euro|je. They 
boasted tjiat the grass never grew where the feet of their horses 
had trod, and that a hor»e might run wiUiuut Btumbliug over the 
places where great cities had irtood. The Mongols were power- 
ful only under their great lenders. As soon as the despotic rule 
was withdrawn, thoy were broken up into separate families and 
tribeci. To retrain the Mongola, the Chinese Wall was built: 
but it did not prevent them from conquering China and ascend- 
Ing the throne. 

The Pamir, with the Himalayas on the south and the Thian- 
Shan on the north, forms an impassable barrier between eastern 
and western Asia. But some 800 or 400 miles nortl) of the Pamir 
there are three valleys nenr the -Iflth parallel of latitude, which 
afford the only aooessible route. Tlirough these valleys caravans 
go from China to Russia; and fnr hundreds of years the great 
hordes of Ituns, Mongols, and Tartan (toured through these 
pnrnin into the fertile valleys of Turkestan, forcing the inhabit- 
ants ot those regions into Europe. 

Thibet. 

The southern port of tlie high plateau of Asia is callcl Thibet. 
It is bounded on the east by the Pamir, north by the Kueu-lun 
Mountains, and south by the Himalayas. It is the higbmt pl.i- 
teau in the world. At tlie Pamir ita elevation is about 15,000 
feet^ falling to 11,000 feet at its eastern side. 8now-cltul moun- 
tains rfiut it in on every side, aud cut it off fn>m the rest of the 
world. It is a cold, rocky country, dry and barren, hardly 
affordinR nourishment to its scanty population. The people are 
poor, and peculiar as their land The men are unable to maiu- 
lain sepamte families, luid one wife suftic^ss fur two or three 
brothers. Here, as in a few other poor countries, polyandry is 
practised, the Hurplu.>i femalei* beiuK sustained at public expen.se 
in the nunneries. The French-Catholic missioniu'ies iu Thibet 
tell us that tlie jKipulatiuu is about 4,000,000; tliat the moun- 
tains nm through the country from west to east, with deep 
valleys or cafions between them. 

Gold is found in most of the riven, and there ore also mines 
of gold, silver, and copper. The government is a despotism. 
We are told that one of the early rulers of Thibet ordered on 
equal distribution of jiroperty among all the people: but the 
profierty was soon in the [K>«ession of the former owners, while 
the poor were poorer than ever. This experiment was repeated 
three times with similar results. 

Vhma. 

China is sitiiatM east of Thibet. The lands trend toward the 
east, the high mountains of Thibet become lower, and from the 
foot-hills low plains extend to tlie Pacific Ocean. 

The [(Oimlalion of China is 400,000,000,— more than one-fourth 
of the world. The number of inhabitants to the square mile is 
greater than in any other country. This vast population is sup- 



ported by the two great rivers^ tlie Hoaog-Ho and Yang-tae-kiaog, 
which ruu tlirough the whole length of China, and by the great 
tracts of rich yellow eartli called loess. The land is highly cnl- 
tivatmt. and well waterwl liy irrigating -canals, which carry the 
water of the rivers to nil jiarta of the country. Tlie loess is a 
solid but friable earth of a hron-nish -yellow color, and spreads 
alike over high and low lands, extending over a tract of country 
larger than France, and. whether on a plain or at an elevation 
of 7,000 or 8,000 feel, is available for agricultural pursuits. 
This region is called Hoang-Lu (or "Yellow Land") ; and the 
river that runs through it. Floang-Ho (or "Yellow River"). Its 
origin and constituent ptu-ts have long been a subject of Inquiry. 
Richthofen, and our own Pum|»elly. descril)e the loess as hun- 
dreds .ind even thnnsandn of feet in thickness, an almost impal- 
pable calcareous and sillcioos loam, so soft as to be easily crushed 
in the hand; and yet its consistency is such that it will support 
itdelf for uiuiiy yean in vertical cliffH 20iJ feet high. Tbeaa 
plains have tieen cultivated for four thousand years by iirigatioo, 
without requiring any fertilir^r. 

RicJithofen believes that the loess was a sub-aerial deposit 
witliout the intervention of water. The products of disintegrs- 
tiim from the mountains and stepper, iDstcad of being carried 
seaward, were blown from tike hills into the valleys of a treolees 
continent. Grass and heather grew, only to be covered a^in 
and uguiu by the depu^its. This covning nourished the new 
vegetiUion. while the decay of the old produced the capillary 
tubes which give to this material its vertical structure and 
strength. An immense quantity of land-snails and the bones of 
land animals have beeii discovered in the loess, but no traces of 
marine or fresh-water life. 

Great perpendicular cliffs rise in many places SOO feet iu 
height. In these cliflb caves have been dug in which it is said 
several millions of pe<^le live. The same formation is found in 
some ports of Ehirope and in the Miwissippi valley, and was 
formerly supposed to have been a sub-aerial deposit: hut three of 
our geologists in different localities followed the beds of loeaa to 
their source in the terminal moraines of ancient glacierx, and 
proved that the loess is the fine white dust or powder pnvluced 
by the grinding of the glaciers over the ground, which has be«n 
carried down by iIk- streams. Some of our ablest geologists b^ 
Here the loess of China was formed in a similar way. 
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Japtui consists of four large and four thousand small isl 
It extends from the Sea of Okhotsk 1,800 miles tothesoothem 
part of Corea. The Gulf Stream of the Pacific bathes the south- 
eaetem coast of Japan, and there the climate is warm and equa- 
ble. Tlie north vi/aat is cold and disagreeable, the wind blowing 
from Siberia and the cold waters of the ^Vrctic Ocean, which 
gives to this part of Japan a climate more like tliat of northern 
vVuierica tlian that of Europe in the same latitudes. 

A chain of volcanic mountains runs the whole length of Japan, 
and occupies seveu-tentl»s of the islands. Tliere are nn rivers, 
but many torrents rush down from the mountains in the wet 
season and after every storm. The earliest inhabitant!) of Japan 
were tlie Ainos. who at that time probably occupied all the 
islands. As a race, they are inferior to the Jnpaneise. They are 
gradually retiring before their superior civilization, and are now 
confined to the remote difltricts, where they live by hunting and 
fishing. The Japanese are of the Mongolian type, resembling the 
Cureauh and the funuer inliabitants of Siberia rather than the 
Chinese. Tlieir early civiliisatiun seems to have come from 
Corea. 

In some parts of the islands they have Intermarried with the 
AinoH, while in the southern portions there are traoee of Uie 
Polynesian raw. Portncrly and for many centuries the Mikado 
rule«l with despotic power; but in the seventh century the Siio- 
guns, or military rulers, seized tlic control, and held it until 
1608. when they were deposed by the people and the Mikado re* 
stored, but with only a portion of his former imwut. At thai 
time, after a sleep of centuries, Japan awoke in a day, and, in- 
dependent of outside influences, threw off the rule of the old 
oligarchy, establiahed a govenunent laisely reprBseotafcive in ita. 
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iiutitutioDB, and inau^rat^d a Ut^ national aaBoiubly, to meet 
for the first time tins year. 

Tlie visit of Admiral Pen? shortly after tiie deposition of the 
ShogUDs introduced Japan to the civiUr^d world. [jistructorH 
in the arts and .soivnctw w«ro obuiiuotl fnmi America and Europe. 
Their ynnn);; men were «ent to mir in<ititiitionA, and on their re- 
turn K-placL'd forelgu teachers. Post-offices were e»tabliahed, 
liigliwuys Mild rallryad^ C'lsstructed A new em, uitheiinl uf ia 
the history of the world, liofi dawned upon Ja^ian, and its prog- 
VMi is wntched with tlie greatest interest. 

There are few domestic animals in Japan. The hoxw is little 
known, and travelling fur long or Hhurt distances is in a jinriki- 
sha. Tliis Tohielu, introi)tice<) by lUe Atuoricnii^i within twenty 
years, is drawn by the natives forty or tifty milpj! a day. 

The beautiful art of Japan ia well known to us. Its bronzes 
and nietal-wnrk. its pottery and porcelaic, are our adiiumtion. 
Uul'ortunatcly. to meet the deiiuuid>i of forei^u markets, the arc 
of Ja^ran i» deCeti orating, and tlie paiu^jtaking and loving labor 
of past CMiturias is giving place to coarser and rapid work. 

The Peninsula of Indo-China and India. 

South 1^ the Pamir, it^ south-ea-^tf rn a:id south -we<4U'rn ranges 
of mountains, the Himalayas and Hindu-Kush. Asia throws 
out two great peninsulas — Indo-China or Malay, and India— ex- 
tending EKJUth to the equator. Indo-Cliioa or Slam is about 1.800 
miles long, 7i>i> miles wide at the north, riloping away to a little 
over 60 miles at the south. Through this peninsula four great 
rivers, rising in tlie nortliem iiart of Tliibet, fl'iw in long narrow 
valley* between ranges of high mountains. Tlie rulufaU ia from 
60 to "201) inches, tJie rivers are cvur full, the climate i."* moist 
and unhealthy for foreignere. The aoil is rich, producing abun- 
dantly all tropical products. 

Itifiia. 

In India the great rivers that flow from the Himalayas, instead 
of running the whole length of the peninsula as in Indo-China, 
are turneil to tJie Humt and wutt by raugi» uf mountains that croRS 
India near the central part. These ranges run to the ocean, and 
then follow l>olh the eastexn and western shoren into Ceylon. 
The land is rich and fertile, the people industrious. The culti- 
vation of tea antl grain ffir export has recently been introduced 
into India, and now more tea is imported into England from 
India than from China, while it» grain uompetes with tlie grain 
flora America in the London tiiarkets. 

Nothing is more remarkablp in the hifltory of our race than the 
manner tn which tJie ancient civilization of India has maintained 
itself. Before the time to which Ute annals of Europe go bock, 
India liad made great tnalerial and iutellectual advancement ; the 
character of its inhabitants became Axetl; and, though subjecCetl 
to greater changeH and vicissitudeK than have happened to any 
•other country, they have remained substantially the same that 
they were two thousiuid or liiree thousand years ago. They have 
been under rulers of different races, though generally of the same 
religion, witli like cuHtornM and manners. The population of 
India is 250, 000, ODD, or about one-sixth of the population of the 
world. 

While portions of Asia are among tlio driest regions of the 
«arth. the peninsulas of Indo-China and India are among the 
wettest ; for in some parts of upper India the rainfall is from 400 
to 000 inctiea a year, or from 33 feet to 30 feet. 

A/ghatiistan, Persia, and Arabia. 

South-east of the Pamir are Afghanistan, Persia, and Arabia. 
I clatsi them together fur couveiiieuce, because Uiey luve aeveral 
physical features in common. Tlirowgh Afghanistan, the Swit- 
serlond of .^Vitia, ranges of mountains run in different directions. 
The country is generally well watered with numerous rivers, 
though not one of them empties into the «)ci'an. The valleys are 
rich and fertile. Its inhabitants, unlike those of India and 
Persia, have rarely been com|uerod, Tliey are free and inde- 
pendent, robbing each otlier and the neighboring nations. 

In Fenia, or (aa it is called by the Persians^ Iran, the Iranians 
or Caucasians and Turcomans or Mongols met three thousand 
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yean ago, and the races to-day are as distinct as then. 
Iranians inhabit eftitern Iran; the Tiircnm-ins, wwtem. 

Iran was formerly much larger than at present, and was 
bounded on the north by llie Caapian Sea, by the Indian Can- 
casiuj, Paropomis sefjarating it from Scythia or Turkestan; 
on the cast by the IuiIuk; .totith by the Indi-on Ocean: and west 
by the Persian Gulf It included Me.sopotamia, Persia, Afglia- 
nistau. and Beloochistan. 

The wlxjle of Iran is either mountainous or a high plateou, ex- 
cepting Mesopotamia, the coast of the Caspian Sea, and a few of 
tlie valleys of the interior basins, which are very rich and fer< 
tile. The rainfall is very slight, not over ten inches. There are a 
few great salt deserts, ''covered in winter witJi brine, ami in the 
summer witli a thick coat of salt." Tlie country lias been de- 
sert bc<I as either a "salt waste or a aaltlesa waste." One*half 
tlie entire drainage is into the salt basins. 

There is but one considerable river east of Mesopotamia that 
empties into tlie ocean. A few run into tlie basins, and empty 
into the salt lakes. 

From Karachi, on the Persian Gulf near the mouth of the 
Indus, to Teheran in Uie northern part of Persia, nearly <ma 
thousand mileu, UKi^re is not u single stream more than two feet 
deep. 

IVrein, even when densely populated, was no better watered 
than now. for a coinpariaon of the ancieut and modem maps doe* I 
not show any change in tlie rivor system. The sand lias in many 
places ilrifttMi over land fni-merly highly cultivated. A perpet- 
ual struggle for the mastery seems to be going on between tfaa-i 
arable tracts and shifting sands, and the country u changing 
from a series of rucky ridges to one of undulating sandy wasteei. 

Th«« ore only one or two good roads of short length in Iran. 
The whole tnifHc is carried on by mules in the mountains, and 
camels on the plains, "no wheeled carriages existing." 

The higher plateaus are barren, but Mesopotamia and the shorcflj 
of tlie Caspian are very fertile; ami near here, on the soutbeni 
coast of the Caspian Sea, was the geographical centre of the east- 
ern continent. It was formerly the centre of jKipulatiou; but, 
after the destruction of the Medea and Persians, tlie geographical' 
centre moved eastward to the southern plateau of Tliibet; but 
with the growth of Europe, the centre ot population is moving 
westward. 

Persia was for centuries the centre of civilization and the great 
power of the world. During a period of two thousand years be- 
fore the Cliristian era, its great citie» of Biibylon, N'ineveh, Ec- 
bataua, Persepolis. and Snsti rose, flourished, and fell. These 
cities were Che wonder of the Old World, and their ruins are 
still the wonder of the New, In vast extent, in tlie magnifluence 
of their temples and palaces, in the strength of their walls, lu 
their great water- 8Ui>i>lics, tliey have never been equalled. 

This mighty empire was composed of many tribes and many 
races, held together for centuries by the power of its rulers. Cy- 
rus, Darius, Xerxes, and others. At the time of it« coni|Uwt by 
Alexander the Oreat. it stn^tehed from the Desert of .Sahara b> 
the mountains of the Pamir ; but under his fmccemora it fell Into 
pieces, and was never again united under one rule; and for two 
thousand years Pereia bus been gradually declining in |N)wer, in- 
fluence, aud population. It bos lost Mesopotamia on the west, 
Afghanistan and Beloochistan on the east, and a part of Turkestan 
on the north. The present Shall of Persia has three timed visited 
Europe. Since his last visit be has determined to inaugurate ra- 
fonns in his guverumeut. His power over his people is absolute ; 
but, sJiuuld his desired refi>rTiis seem iuooosistent with the sacred 
laws of thf Koran, be may lie at any time deposed. 

He has granted a charter to lilngUshmen for an imperial bank, 
giving not only baulcing privileges, iucludiog the right to issue 
paper nmney tut a h-gal tender, hut al&o the monopoly of all 
mines save those of gold and silver 

The Persians are by nature traders and artists. Persian mer< 
clkints are met with everywhere in the Old World, — in the 
IxLzaan uf Cairo, Constantinople, and Damascus: at the fair of 
Nijni Novgorod ; in RtHne and Paris. The Paraees, the leading 
merchanti of Bombny, are the descendants of the ancient Persos, 
and are still wonliippers of fire. 
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Id Arabia, as in Penia. mountains follow the line of th« ooost, 
and rise from the Red and Arabiuo Seas and from the Fenian 
Onlf, making the whole interior of Arabia an elernted platBau, 
— a desert but Httle known, and with few inhabitanta. Such ia 
the dearth of niuuing water, that in the whole of Aiabid there i» 
not a single perenuiaJ stream. If tiiere is anj coudItt which has 
seemed to He completely oiit«ide the stream of ancient history, it 
is Arabia. In epiteof its vast extent; in spite, too, of Its poni- 
tion in the very centre of the civilixed empires of Uie ancient 
East, midway betweeu Egypt, Babylon, and India, — its history 
has been almost a blank. For a brief momodit, indeed, it played 
a coHRpicnouR pan in human affairs, inspiring the Koran of 
Hfdiammed. and foffifinj; the aword of his followerB; then the 
▼eil which had corered it for untold centuries wae drawn over it 
again. Yet modem renCRn-h tells ils that culture and civiliea- 
tion existed there, of which only echoes remain in Uohamraedan 
traditiont). Three thousand years ago it was easier to travel 
tlirough the length of Arabia tlian it ia to^lay. It was formerly 
sui^Msed that our numeral syste-m was devised by the Arabiaiu. 
I^ter research shows that it bad its origin iu India, but came 
to Europe tlirough the Arnbians. 

A$iatic T^trhpy. 

Asia Minor, Armenia. Koordistun, Mesopotamia, and Syria 
form the remnant of the Turkish Empire in Asia, misgoverned, 
and sustained only by the sufferanoe of the European powers and 
Ifae fear of Russia. 

Much of the land is rich and fertile, and capable of aupjxnting 
a large population: but, under the misrule of tJie Turks. »ome 
portions liave become depopulated, and it is steadily diminiithing 
in population. 

Asia Minor is u peninsula connecting soutli-westem Aitia with 
Europe, and bounded by the Black Sea on the nortli. and Medi- 
terranean on the south and west. A range of mountainti runs 
round the coast, and pcwtions of the interior are a desert. Mile- 
tus, the ancient melropolifi, was twenty-five centuries ago the 
chiot centre of geographical studies, and here the earliest known 
olutfiB were planned. Tlie capital of Asia Minor is Hmyrns, 
which hart a lar^ trade with Euroite. 

The population is compfwed of Greeks and Turks. The Turks 
are an indolent, self-indulgent race, while thp shrewd and active 
Greeks are the merchants, hm-yers, and bnnkera of the country, 
and are stetulily supplanting Llie Turks. 

Armenia is a mountainous country, In the sonth-eostem 
comer is Mount Ararat. 17,000 feet In height. Here Turkey, 
Penia, and Ruisia meet. 

lAke Van, a large und beautiful salt Udie, lies on the border- 
line of Armenia and Koordistan, It is on an elevated plateau, 
nearly 0.000 feet ahnvp the seA-level, It is the only lake of Asia 
which is steadily increasing in size. 

The Armenians are nominally Christians. — shrewd busiiLeas- 
men. Tliey ore great travellers, and thouaandu week employment 
in Constantinople and foreign cities. Tlieir numbers are steadily 
decreasing. 

The Kurds are stiepherds, inhospitable and warlike, and rob- 
bery is with tlicm an honorable occupation. 

Syria will ever be revered aa the Holy Ijind. Pilgrims from 
every quarter of the world visit the river Jordan, tlie Sea of 
Galilee, and Jerusalem. 

The valley of the Jordan, and its mouth, the Dead Sea, are 
the deepest valleys in the world. At the Sea of Galilee the Jor- 
dan is ftOO feel below the level of the Mediterranean. The valley 
grows deei)er until at the Dead Sea it is 1,300 feet below the 
level of the Medilerrauean. 

Turkt$tan, 

Week ond north-west uf the Pamir, and north of Persia, is 
Torkestan. The trend of the country is from the high lands of 
the Pamir, we^t tii the Aral and Oaapion Seaa. 

Here is the Aral-Caspian basin, already described. The whole 
of this country, excepting on the banlis of the rivere and a few 
oases, iM a great desert. A recent French traveller itnys it is a 
dismal region, where all vegetable and animal life ceases, — the 



domain of death; formerly densely populated, now inhabited 
wando-ring tribes of Turcomans, until their recent conquest 
the Russians living by pillaging each other, or occosionall; 
uniting for incursions into Persia. 

From this summary it will be seen, tliat, while two-thlzda of 
the population of the world is in Asia, only about one-flfth of 
its area \s thickly inhabited. Much the largest port is a desert. 
Beginning in eastern Mongolia, almost within sight of the Pacific 
Ocfon, this desert runs through Mongolia and Thibet, croeses 
Pamir, to appear again in Turkwton and Persia. 

It occupies all Arabia. The Red Sea does not stop it; for on 
other side the Desert of Sahara begins, and only stops when it 
reaches the Atlantic Ocean, — a de^tert extending from the Piolflc 
to the Atlantic, acrtjw Asia and Africa. 

Theearlieftt civ)li7jition of Asia was in Mesopotamia. Its au- 
thentic annals are over four tbousanil years old. Here the proud 
empires of the Old World — Choldeo, Assyria. Babylon, and 
Persia — rose and fell. Here stood the ancient cities of Nineveh,^ 
Babylon, and Bagdad. 

Now the traveller Hnds only ruins, and scarce inhabitants 
flcient to aid In the exploratinna. The Tigris and Ruph 
run through the whole length of the country, and are both navl 
gable several hundred miles from their mouths. The waters 
the Euplimtes t\st within 80 miles of tlie Mediterranean. 1 
valley of the Euphrates wa-* tlie great trade-route of the ancients, 
and the English have nuidc surveys for a railroad through it. 
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The commerce of Aaia has for four thousand years given wealth 
and power to the cities and oountries tliat liave monopotizi>d it. 
The men of Tyre and Sidon. the seaports of Phcoiicia, were once 
the merchant princes of the w^irld. Tliey gave to the Greeks 
their alphaliet, their weights and measures, and their ships. 
They establi^ed colonies all along theooast of the Mediterranean. 
They traversed all the known seas, and circumnavigated Africa, 
six hundred years before the Clu'itttian era. Tliey brought the 
gold and silver of Tarshish from Spain, tin and copper from Eng- 
land, and carried the pn^liicts of India and Babylon to every 
part of the world. After the conquest and decay of Tyre and 
Sidan, the commerce of Asia pante^l to Greece, and from Greece- 
to Rome. 

The Grecians introduced new metliods of exchange, and 
veloped a true coinage wliere the dealera of Tyre and Sidon 
been confined to a cumbrous system of barter. 

In the middle ages, Venice and Genoa sent tlieir ships to every 
port of the Mediterranean. They founded colonies in Asia Minor 
and in the Crimen, l^ey controlled the CDmmerce of Asia ; and 
its wealth poured into those cities, making them the richest In 
the world. It was the commerce of India that Columbus nought 
in his Western voyage; but where Columbus failed, tlie Portu- 
gueee auccwded, by sailing around the C-aiie of Qgotl Hope, and 
thence north to India. For a short period Portugal was Uie 
richest country of Europe. 

The ships of England and Amsterdam quickly followed this 
new route, and tlie coTimivrce and lands of the Orient passed ini 
their control. 

But again the route changes. The Suez Canal was bailt 
the French, notwithstanding the opposition of the English. Tb^ 
canal was opened by the Kmperor 3f France, but it was English 
steamerv that used it. England obtained a oontmlliug interest 
in the canal, and further strengtliened its hold by acquiring at 
first joint control with the French in Egypt, and then the ex- 
clusive control, und for a time secured the canal, and with it 
commerce of A.sia. 

The French. Italians, and Aiistriims found it cheaper to bring- 
the products of Asia to Marseilles. Venice, and TrieMe than to 
buy them in London; and their steamers now sail through the 
canal to India and China. They have obtained a small but daily 
increasing shore of the commerce of Asia, formerly monopoli 
by England. 

A few yeara ago, Russia crossed the Caspian, and was defi 
by the Turcomans. To aid them In tlie second cam|>nign, 
rails and materials collected in the Crimea for a railrouil acr 
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the Balkaah to Constantinople were transferred to the PAstern Ride 
ol the Caspian Sea, and n rn.th'ond built BWt ncron the desert. 

After (ho conqueAt of tlie Tiirromantt, difflcultiea azoae between 
Rttmia, AfKhani^rtan, and Englaud, and the ratlroud was con- 
tinued in a south-eaeterly direction tuwards Herat and India. 
"Wben tlie AfKlukumtun boundary wa« iiettlpd, the line of the 
rmilroad wao turned to the north-east. It was carried through 
Uerr, acrou tho Uxus to Boltbara and Sainarcand, nine hun- 
dred miles from the Caspian. 

The railroo^l runs for two hundred milns alon^; the foot of the 
moantainft, Beparattng TurkMitan from Persia. All the moun- 
tain-pa«teH in Persia are cootrolled by the Ruaaians; and Ruwtan 
products ore taking the place of EngliHb in tlio markets of north- 
em Persia. Turki}el&n, Afghanistan, and Rven Thibet. The in- 
fluence of Russia in Persia is to-day paramouat to that of Great 
Britain. 

France was ftamerly a competitor witli England for the Empire 
of India. Defeat«d there, she has built up for liCirH>lf a ja^inci- 
pali^ in Cambodia, Anam, and TonquJn. 

The Future of Asia. 

England has successfully met and stopiied the progreflH of 
Russia in Europe, but in vain has she opposed ber in AHia. 

Only a few yeara ago Russia was bounded <m the soutli and 
eust by the Caspian Sea: now her outposts are one thousand miles 
east of the Caspian, boundetl by the Pamir and China, and only 
AfKhanistaa fioparales her from India snd the English Empire. 
They will goon meet among the ronimtainii of Af>:hHDi>»tan as 
friends or foee. These natiumj from either extremity of Europe 
are ueiKhbors in Asia, but are «s far apart as thts poles in their 
methods of d»iling with erinquered Asia. 

The Russians are Asiatic in their origin, and easily adapt 
themselves tu Oriental custoius imd uiauuers. Their conquest of 
Asia is a conquest of Orientals by Orientals After a nojoum in 
oinlized Europe, they return as colonists, as merchants, as in- 
habitants, where they soon become nccliniHted. The expansion 
of Ravia in Asia la the natural gniwlh of the jwrent stem. 

The Engliith are mere sojourners in Asia as officials for a 
longer or shorter term of years. Every Englialiman yearns for 
the expiration uf this conUract, aiid for his English home. The 
English are of a r.-ice entirely fopeign, never Iiecoming one with 
a conquered people, but widely separated in interest, thought, 
and habit. They instruct the |ieopl(>, »end misBiunaries to them, 
build railroud-s aud irriguting-canals, substitute low and regular 
taxation for irregular and exorbitant exaf-.tionA of all kindi*, yet 
in erery act and deed they are conquerors, and not inliabitants. 

The climate of India presents an insurmountable obstacle to 
the English, and reuders English colonies on impossibility. Tlie 
expansion of England in Asia is like a graft on an uncongenial 
stem. 

Whether England will maintain her sway in India, notwith- 
standing all she has done for t)ie prosfierity of the country, is a 
question which Euglisbmen are discussing. The English are 
hated by the Hindoos, and it is said even by Elnglishmen that 
India Wfiuld prefer the lawleaHucss of their old rulers to the 
Older and rule of England. 

• Long before the luariuer's compass or the invention of gun- 
powder in Europe, canals were in use in China. For hundreds 
of years tliey have intersected the country. C^ituriee ago they 
had made great progren in civilizaticm ; but then they came to a 
stand-still, beyond which they Imve only recently udtiuiced. 
For many years the more advanced and intelligent Cliinesc lia%"0 
tried to introduce telegraphs and railroads into China, without 
BUCcesH. But now the party of progress luis prevailed, Chinese 
steamboats crowd the inland sea.<; and riretv, and a railroad will 
■ooQ be built fruui Peking, titrough Nankin, to China Kiaug, 
000 miK-s, crossing tJie two great ri%-ern of China, the Hoang-Ho 
and theYang-tse-kiang, following the line of the Imperial Canal. 
Ftencb, Uerman, smd American engineers are wniting atTicutsin 
to take the contract, but it will be undertaken and completed by 
dw Chioeee. 

Until recently, the carrying trade between the seaports of 
China, and the commerce between Cliina and Europe, were in the 



hands of English anti American nrerrhants; tut the ChiofFebaTC 
bought or driven off the foreign steamers and taken the bustnees, 
and now only one English and one American huuee remain. The 
Mandarins have recently opened a large depot in London to sell 
their teas and silks, (liina has awakened from her long sleep, 
and has entered on a new course. Her emignuits are found in the* 
islanfls of the PaciQc, and ore only stoppnl by our laws from 
passing the Pacific Ocean and poasossing the western coast oT 
America. China, like Japan, has awakened from the sleep of 
centuries to a new and higher life. 

Europeans have taken paesession of the whole coatinent oT 
America, and have exterminated the aborigines, Not content 
with America, the Europeans have Kurrounded Africa with a 
fringe of white settlements. They have occupied the valley of 
the Kongo, have worked tlieir way from the Cape of Good Hope 
north towards ttie centre uf Afric-a, fruni Zancibar west to tlw 
Oroat Lakes, and from Algeria south towards Timbuctoo. The 
Rnglitth Itave taken possession of Australia and New Zealand, and 
the natives are disappearing as rapidly as they disappeared from 
America. Over all the islands of the Pacific the Qags of Euiv- 
pean Datious wave. 

All the northern and western portlonR of Asia are under Rus- 
sian rule. Persia and Afgtianistan are neutTal : Russian influ- 
ence predominating in Persia, English in Afghanistan. Tlie 
Queen of EUiglund, Ihe Empress of India, has extended her enipii« 
over Bunnah and the Straits Settlement, down Imlo-China to 
Singa[>ore and the equator. East of the English are the French 
in Anam and Timquin. Over the islands of Sumatra and Borneo, 
Holland and Englaud rule. 

There remain, then, Cliina itnd Japan. Again and again 
foreigners have apparently succeeded in affecting an entrance 
into China and Japan, but as often Uiey have failed, met by a 
steady. |>eniistent, and inflexible resistance. China and Japan 
are tlic only nations in the world that have succMsfully resisted 
the encroachments of Europeans. 



NOTES AND NEWS. 

It is reported from Paris that the engineers sent out tcr 
examine the condition of the Panama Canal found that only 
three-tenths of the necessary work bss been done, and that 
much that has been done will have to be done over if op^atiODV 
are ever resumed. 

— It is reported that a bridge across the Bosporus is pro- 
jected by a syndicate of French capitalists. At the points 
elected fur bridging, the channel is about half a mile wide. 

—Mr. Robert Moure stated at a meeting of the 8t. Louie 
Eugineors' Club, March 5, that lignum' iJitfK ties were being 
uned flurcesnfully in Mexico. Their coet was about a dollar 
each, and tbey lasted indefinitely. 

— Among the subjects to be discussed by the Inlematioiial 
Labor Conferecce at Berlin are the regulation of mine-work 
with reference to the prohibition of the labor of women and 
children under ground, the shortening of the shifts in particu- 
larly unhealthy mines, the insuring of a regular output of 
coal by subjecting the working of the miners to intematiooal 
rules, the regulation of Sunday tabor, and the regulation of the 
labor of women and children. The question whether there sliall 
be future and periodical conferencee of the same nature will 
also be discussed. 

— The Pan-American Conference has adopted a report recom- 
mending that the governments represented give their adbesioa 
to the treaties on literary and artistic copyright, trade rnarke, 
and patents adopted by the South American Congress at 
Montevideo. The^e treaties, which were subscribed to by the 
.•Vrgentine Republic, Bolivia. Brazil. Cliili, Paraguay, Pern, 
and Uruguay, provide that authors and inventors shall enjoy in 
all States the rigblK accorded them by the laws of the State Id 
which the original publication or grant takes place, but that 
no State is obliged to recognize such rights for a longer tim« 
than that allowed io the original State. The confereoce ale© 
recommends the adoption of the metric system by the UnlteA 
States In all official business. 
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JIENTAL SCIENCE. 

The Rivalry of MentaJ Impressions. 

WuBNEVBB two or mnre imprcHflian!) ar4> prewnt^ to the 
mind at the eame time, there resiilts & rivalry between Uietn 
in Attracting the ultention and gt^ltiag into the f<ic(iB of con- 
acioumfwi. Usiifllty tho att4>ntion is divided between them, 
UiDogh thin flittiag of the attentinn in at timen no rapid and ao 
unconscious that we hesitate to believe that it Uai^ really taken 
place. If the one prtK^esK is aiitontatic in character, or nearly 
at>, the interference ih reduced lo a DiiDiiuuD]. Wheu lioth 
lancesaea are Toluntary, mutual interference in inevitable; and 
its extent will depend upon the complexity and other chamc- 
tertsticH of tlie task, and will doubtlesw \-Bry, too. with each 
individual. Some simple experirtients in this fleld by M. Biuet, 
though they hardly do more than open nut the poattihilitien of 
reoearch in this direction, may be here recminted for their 
Iteaeral interest and 8Ug]Kestivene«s. The subject of the experi- 
meat is asked to take liold of a rubber bulb connected by means 
of a tube with a recordiog apparatus cnnHisting of a prtint 
rained and lowered by the air-pressure within the tube, and 
writing upon a umoked Burfacc lasteiitHl lo a rotatiiiK drum. 
He i» required to prt^si thitt bulb once a ttecoud, and the result 
is a tracing on the Amoke<l surface dhovring very regular curveH. 
With this is compared the tracing produced when at the same 
time be is required to {lerforiu some simple mental exercise, 
auoh as reading aloud, adding or multiplying numbers, and the 




like. The mo«l uiuul result ia that the iotervala between the 
pre«))nireft are lengthened, with some personn only slightly, with 
others mare noticeably ; and in aome caseo the pretiaures even ccam 
altogether for a brief period. Very frequently, too, the roove- 
inentM are less forcible, mo tUul. the curvets are not as high ns Dor- 
mally. Agnin, let the subject be told to make a series of 6ve 
prewureii, then allow a Ki>cond'B interval and begin nnothcr seriea 
of five: and bo on. Tliiu ia done very consUinlly and regularly; 
but, if the subject iwrforuis another task at the same tinuj. we 
have, in addition to Hit- other irregular! tie .i, an irregularity in 
the number of prewiurwt in a series, sometimes only four, and 
aometirues six. Sonietimca the interval is neglected or two 
piessures overlap, and in uvery wtiy the mental friction and 
inco-ordinntiou i« shown. Tlie pre*»ure upon the rubber tube, 
in ttim, interferes with the mental tank, although this cannot 
be so Hocurately noted. The addition of simple numbers takes 
considerably lunger tlian normally, and the reeult ia often 
wrong. M. Binet notices, too. thai the pressures soon get to 
Iw done wuljcunjtcioutdy. the subject not km.wing at the end irf 
the experiinenl whether he lias made an error, or has written 
irregular nuives i r not. The presKureH thus become more or 
lesK unrontficious while still remaining voluntary. It is inter- 
esting to note, llial. if the pressure be done by both hands, Che 
eiront and irregularities are the same. If, for example, the one 
iwnd pretwes four timet* instead of five, while it« owner ia 
engaged in ftome mental tatik. the left, pressing at the same 
time, will also write four instead of five curves, thus imlicating 
that one volition brings about both actions. The degree of 
inlerferenci' deijeod* upon the nature of the two tasks: and if 
we keep the one task Uie name, and vary the other, we have a 
kind of test of the power of an iadividual to do two things at 
once. It was found that some subjecttt could perform simple 
additions and keep up a series of two pre&sures in a Keooad. 
but not with more than two; others could keep up as many as 
five in a seriett. But all theae actions are extremely fatiguing, 
and some indiTtduats refused to go on with them on account of 
the headaches they are apt to produce. 

A different aspect of this interference is revealed when the 
two hands attempt to make two different moven>entti at the 
some time. In ail such caaes there is great mutual interfer- 
ence, not alonp becauHe the two tasks are closely similar, and 
no employ allied bra in -centres, but ewpecially becauf*e the 
movements of the two bauds are subject to a special co-ordinm- 
tiou, and their disassoeiation is proportionately difficult. If 
one Imnd attempts Ut draw curves and the other straiglit liuea, 
the curvpd will be somewhat straightened out, and the straight 
lines somewhat curved. If the one hand is to beat two beats 
to every five of the other, this may be done correctly for a time, 
but soon the two t«nd to heat the same number of times. If 
one hand attempts to write a sentence while the other draws 
circles, tlie writing and the circles will both materially auffer. 
All this when the two tasks are different : if the two handa 
make titc same movement, thpy seem to aid each otiier, and 
especially does the preferred band (right or left liandednees) 
help the other, 

M. Biaet has niudied another pliase of tl»c subject. introducinK 
us to a quite different order nf mental phennmena. If the atten- 
tion, instead of being divided between the operatiotifi, is sharply 
concentrated upon one, we approach the cane iu which a person 
abstractedly does one thing while his attention is devoted to 
another, — on artifipial absent-mindednms, which, as iisoat, 
implies an extreme "preaent-iniodedness"' in another direc- 
tion. The subject is given something to read, and his oue hand 
he is told not tocoutiiderat all. If the atteution be suflicieatly 
engroascd ^and this can be done with only a few subjects), the 
hand will reproduce slight movementa imparted to it by the 
operator in total unconscion8ne-.ss of their origin. Such move- 
ments are spoken of us automatic movements. These are of a 
quite different character from the foregoing; for while there 
the two aew interfered with each other, and the more ao the 
less intense the effort to produce them both, here the two acta 
do not interfere with each other, and ore best jierfomied wheu 
no oooacious effort at all la made. This difference M. Binet 
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reganlH as important eoouKb to wairaat the reference of the 
latter to a diflerent stratiini of tlie ptrsonaiity. a «li(Tereot ego. 
The reanon of this is. that in iht- caw of the voluntary move- 
meotis we have a mentat repre<tpntation of the act about to be 
done, end we uaite its elementa into a single idea. Ab thio 
becomw difficult by reaiou of the diBjmrily of the varioti» 
acts, th(» evidences of mental conflict bwome prominent. On 
tbe utEier hand, in the automatic actn do mental Kpn^entattoD 
is prawDt to the mind, and therefore no conQict arises. In 
brief, we can do two thin^ at a time witti adraatage in two 
qait« dilTerent ways*. Tlie first is when thoy contribute lo the 
aame end, iiach an the ditferent movements of the two liandu of 

• the pianiat or the viuliniut. and mi an; the necond, when the one 
is done automatically and UDconaciously : and both of the»e 
capabilitioTt will vary very conHiderably in different jierMOUS. 

M, Binet has reduced to cx|>erimeQt a further class of 
automatic reproductions. We all apprfsciat** the tendenr.y to 
beat time when listening to a lirely musical production, or the 
unconscioua adaptation of our gait t«) the Detection of a bend on 
the (itreet. The same fact ia shown in the oase of an hyster- 
H cal subject in whose bandit in placed a recording dynamometer 
^ while a metronome is beating in the room. The result is an 
imeooscioua series of preasureji to the time of the motronome 
beatit. 

Thodobt A-VD RESPiRATtos. — The experiments of Professor 
H I«umaun indicating the adaptation of the rate of reading, and 
™ poaiihly i)f other mental work, to such physiological rhythm:* 
aa the respiration (y. .Satietuv, Nov. 32, 188fl), have called forth 
aome interesting comments upon his thesia. Attention baa 
been direct4>d to the analogy between this and the methods 
adoptetl by the Yogi to reach the condiliou of abstract contem- 
plation and rapt ecHta»y. ProfesHor Hax Miiller contributett 
aome extracts from the Saniwrit Yoga-sQtras describing this 
prdntiyima, or expuUion and retention of the breath for the 
purpose of steadying the mind. The Yogi must assume a firm 
and easy position, and Chen begin lo regulate bis breath. lie 
draws it in through one noatril, pressing his finger on the 

I other, and then, after retaining it some time, emits it through 
the other nostril. "All the functions of the oTigans being 
preceded by tliat of the breath.— there being always a correla- 
tion between breath aud mind in their respective functiona, — 
the breath, when overcome by stopping all tho functions of the 
organs, affects the concentration of the thinking principle to one 
object." The time devoted to each of the three factors is 
regulated by so many repetitions of the syllable om or other 
mystic formula, or by turning the left baud round the left knee 
a given number of times. The time devoted to inspiration is 
tbe shortest, and tliat to the retention of the breath the longest. 
The ui)eration is performed aa a prejiarBtion for au abnormal 
mental state in which iucredibW |>owen» are exenipliHcd. The 
theory of the procosA is thus given in a commentary. "By 
the motion of the breath the thinking principle moves; when 
that motion is stopped, it becomes motionless, and the Yogi 
becomo firm ait the trunk of a tree: therefore the wind sliould 
be stopped. As long as the breath remains in tbe body, so 
long it is called living. Death in the exit of that breath: 

• therefore it should be stopped." Another writer. Mr. Ley, 
Botioea the uxe of deep and rapid respiration as an HDa>»t})t;tic. 
Some dentists asli their patient^t to breathe quickly and fully 
aome four or six miuuteit. at the end of which the [>aiieut 
becomes giddy, to some extent loses consciousness, and a short 
operation may be painleiwlv performed. While in this condi- 
tion, the patient lias no power to move his arena, hut will open 
his mouth at the bidding of the dentist (v. Nature, Feb. tl, 
1890) . 

f HEALTH MATTERS. 

The ORiatx of FtrrER. M. R^Mtssy, in a paper read before tlie 
Pteoch Academy of Medicine by M. Schutzemberger, states that 
Cerer is often the reault of soluble non-organic principles, but 
of miorobian origin, being introduce<i into tbe animal economy. 
Be has ascertained, according to the liritUli Uedieal Journal, 



that injecting into the blood or under the skin water in which 
different organic matter has been macerated also determines a 
febrile condition. M. Rousey has isolated the pyroxr^enic ele- 
ment, and concludes from the reaultA of his experiments that 
certain diastasis or zymools (soluble fenueuts) have a febrile 
iiiflueuci-: the water in which the yeast of beer has been 
macerated is nn instance. M. Roussy used the name method 
as M. Bertheint for nhtaining "invertine," and it is possible 
that the body discovered by M. Kouasy is identical with the 
invertine. 

European LNFANXiiJi MoBTAi-mr.— We learn from the Sledical 
Hecord that a comparative study of infant mortality in different 
Eurtjpeau countries has been made by Dr. Fodar. with the fol- 
lowing results: of 1,000 children born alive. 106.3 die during 
tbe first year In Norway. 137.1 in Sweden, 154 in England, 
169.1 in France, 217.7 in rmssia, 330.1 in Italy, 354 in 
Hungary, mv.'i in Austria. illT.l in Ba^'aria, and 830.5 in 
Wurtciiilnirg. With regunl to Bavaria, there is considerable 
ditfr-rence in the infant death-rat*^ In different districts. Thus 
in Suabia it reaches the enormous Hgure of 4Uf) (nearly four 
times as great as that of Norway) . aud in Upijcr bavaria it is 
400. while in tlie Bavarian palatinate it jf< only 187. From these 
statistics it would appear that the bygieoA of infancy is better 
understood in Norway than elsewhere, and that German 
nurslings are either particularly delicate or particularly unfor- 
tunate in the mode of their bringing up. 

The Fate opCadavebic Microdbs. — U is a comfort to learn, 
ou the authority of M. Esniarcb, that most pathcgenio microbes 
succumb sooner or later after their victims have died. Experi- 
ments were carried out with nine different micro-organ iama, 
says tbe iltiOcal Prvan, and the bodies of the animals oo which 
they had wreaked their wicked will were either Iniried or kept 
under water, or expoxed to tbe air. The booillua of aeptics- 
mia survived ninety days, while that of anthrax disitppeured 
within a week. Tbe bacillus of fowl cholera wati seldom found 
after three weeks, but the tubercular microbe did not toae ita 
virulence until 2U4 and 292 days liad elapeed. All trace of 
the otiier organisms was lost in from three days to a week, 
including those of typhoid -fever, Asiatic cboleiv, and tetanus. 
As a general rule, tbe more active the decomiMjaition, tbe 
sooner did tliey pertsb, and this is another argument in favor 
of "earth -to- earth" burial, pending tlie universal adoption of 
cremation. 

Recent Savino or Litb in Miobioan. —In a carefully pre- 
pared {taper read before tbe Sanitary Convention at Vicksbiu'g, 
the proceedings of which are juat publiahed. Dr. Baker gave 
official statistics and evidence which he summarized as follows: 
"Tlie record of tho great saving of human life and licalth in 
Michigan in recent years is one to which, it seems to me, the 
State and local boards of bealth in Michigan can justly 'point 
with pride.' It is a record of the saving of over one hundred 
lives )N>r year from small-pox, four hundred lives [ler year 
saved from death by scar let -fever, and nearly six hundred 
lives per year saved from death by diphtheria, — an aggregate 
of eleven hundred lives per year, or three lives per day. saved 
fn.im these tlirev dit»ea8e». Tliis is a record which we ask to 
have examined, and which we ore wilting to have compared 
with that of the mau who 'made two bladea of graas grow 
where only one grew before." " 

Gaittbic Juice as a Oskuicidb. — Dra. Straus and Wnrtz have 
conducted a Beriee of experiments in order to ascertain the 
uctioQ of the gastric juice on tlie bacilli of tiiliercle. cbarlxjn, 
typlioid, and cholera-morhus. The gastric juice from man, 
dogs, and al>eep was solecti?d for the experiments. It was 
found, an stated in tbe British Meilicul Journal, that digestion 
for a few hours at a temperature o( 100" F. destroyed all the 
germs. Tbe bacillus anthracis was killed in half an hour, tbe 
bacillus of tyi^ioid and cholera in under three hours, while the 
bacillus of tubercle bore digestion for six hours, under which 
time it was still capable of provoking general tubercular infec- 
tion. Even when digested for from eight to twelve hours, tbe 
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bacillua was Btill capable of prodacing a local tubercalar 
abiicees, not followed by fcmeml infection. Over twelve hours' 
digestion destroyed it completely'. The germicide mfluence of 
gastric JDtce apiiearv to be due to its acid cooteots, as it was 
found tliat hydrochloric acid alone, dlnBolved in water in the 
same proportion as it is in gaBtric juice, proved aa active a 
deetxo.ver of the bacilli. The pepsin appears to have no influ- 
eooo on the gemw. Dra. Struun and Wurtz. who publinh their 
reaearcbpfl in Atvhhwi de M^dfcine ExpiHmentalf . wigcly 
remind their readers that the gennit, when protected bv 
animal and vegetable tissues and introduced into the atomocb 
in ordinary nutrition, are not exposed to ito direct and pro- 
longed action of the acid constituents of gastric juice as in 
tlwK experiinents. 



BOOK-REVIEWS. 

Electric Light Jnttallationt and the JitnnagcmenI of Aecumula- 
ton. By Sir David Salomons. New York, Van Nostrand. 
12°. 91.50. 

Ab this is the fifth edition of a work which first appeared 
only two or three yeartt ago, it is unneceasary to say that it 
fills a very important place in the literature of electrical 
science. It is not intended as a text-book on electric lighting, 
nor is it addressed to electricians as such; but it covers a field 
of its own. which had been previously neglected, or, rather, a 
field which iiad not been as alluring to writers on the subject 
as hail other departments of the science. 

Though the author disclaims any pretence to literary atyle, 
bis work proven that he poHnesties in a high degree the three 
eswrntial requiitites of a successful writer; uauioly, to have 
sometbiug inlcrei^ting to eay, to lie able to say it tto tliat it 
may not be misunderstood, and to stop when he has said it. 
As A result, ho has given us a plain statement of facta in 
r^ard to the practical side of electric lighting and the manage- 
ment of accumulators, attractively and clearly presented, and 
In as concise a manner as is consistent with the nature of the 
subject. The author pruceedtt on the assumption that the 
reader has a general knowledge of electric lighting, omitting 
minor details, which may best be found in any elementary 
book on the applications of electricity. 

To those familiar witli the work in its previous editions, it 
may be well to mention that thip edition has been carefully 
revined and greatly enlarged, besides which many new engrav- 
ings have been introduced, rendering tbe text more intelligible 
and at tbe same time dbowing the \'ariouK types of electrical 
Qpitaratus adopted by different manufacturers. To those who 
have never read tbe book, its scope may best be gathered from 
the author's statement that previous to its aj^arance no book 
had been written on the special mbject of the management of 
the aocumnlatoT. Of the two c!aa«e« of peroons most directly 
interested in the secondary battery, manufacturers and pur- 
chasers, tbe former, as a rule, know comiHirstively little of its 
piopertiea, their knowledge being confiue<I mainly to laboratory 
teets. Tbe true knowledge of how a battery will act is gained 
only by long experience. While it is la tbe handa of a non- 
professional user, rarely competent to examine tbe question for 
himself, Una kuowle^lge cannot be gained or turned to account. 
There are but few who have both tlw opportunity and the quali- 
fications necefisary to obtterve, Hcientifically as well as prac- 
tically, the working of an accumulator, and fewer still with 
time, opportunity, and inclination to write upon the subject. 
To on this (tap, Iwtwet-n tho manufacturvr and the gcoeral 
user, the author hm atti^mpted ; and tbe demand for tlie present 
work proves that bis attempt has met with a full measure of 
socceas. 

The lxx)k is divided into two ptiKs, tbe first treating of cells 
and their mode of employment; the accumulator houne: char- 
ging anil discharging'; and failures, with their causes and 
remedies. The second part is devoted to installation work and 
practice, treating of engines, dynamos, and motors: switch- 
boards, switches, instniments, lamps, and wiring; niles for 
the prevention of fire risks; action of cells with dynamo; 



methods of working and governing: aHemating currenta^ 
testing, and estimating, etc. ; ending with a deflcriplion an«t 
history of the author's own private installation of secondary 
Imtteries at Broomhill. The book is fully illustrated, anA 
provided with a very complete index. 

A TextBook on Roofs and Bridges. Part II. Graphic StatiCM. 
By Mattstibld Merriman and Henby S. JaCOBY. New- 
York, Wiley. 8". J2,S0. 

Tata volume, as its name indicates, is a treatise on graphio- 
statics as applied to the discussion of common roofs and 
bridges. It is an outgrowth uf tbe course of instruction Id 
the subjects named, given to the students of civil engineering 
in T^high University, in which institution tbe authors are- 
resiiectively professor of and instructor in that branch of 
applied science. Tbe coarae in civil engineering in tbe 
university mentioned consists of four parts; namely, the com- 
putation of stresnes In rcof-trasBes and in oil the common 
styles of simple bridge-trusses: the analysis of stresses by 
graphic methods ; tlie design of a bridge, including the propor- 
tioning of details and the preparation of working drawings; 
and the discussion of cantilever, suspension, continuous, and 
arched bridges. In this volume tbe second part of this course 
is presented, together with much additional matter. 

Being offered as an elementary text-book, we need not look 
for many novelties in tbe work aside from the method of 
arrangement and presentation, though we may call attention 
to the abbreviated proceKse«i employed in some of tite diagraroa 
for wind-stresses, to the determination uf stresses due to initial 
tension, and to portions of the analysis vt maximum momenta 
and shearing tttrainej under locomotive wheel loads, as possess- 
ing some |H^int8 of novelty ns well as of practical value. 

For the convenience of students, blank leaves are provided, 
alternating with the printed pages, upon which to record tbe 
numerical computations necessary in the preparation of 
graphical analyses, and upon which to make sketches of the- 
stress diagrams required in the problems. The book is divided 
into three main parti, treating respectively of general prin- 
ciples and methods, of roof • trusses, and of bridge-trusses. 
An appendix contains the answers to the problems, The- 
work i» written in a clear and attractive style, and, thought 
intended mainly as a text-book for students, it is not witliout 
value to engineers and others. 

EUmmtt of Ixtgic at a Science of PropogititrnM. By E. E. Cow- 
9TANCE Jones. Edinburgh, T. & T. Clark. 8**. fS. 

TniB book is a very ambitiuus, but, as it seems to us, very 
unsucccBsful, attempt to reconstruct the science of logic. The* 
author takes tbe ground that logic is an objective science, and 
not a branch of psychology, and then goes on to define it as. 
*'the science of the import and relations of propociitione," 
denying altogether that it is a science of reasoning or of the- 
lawD of thought. The chief cbaracteristic of tbe treatitK, bow- 
over, is not tlio view taken of the science, nor any new or 
startling theory of Its fundamental principles, but tbe employ- 
ment of on immense number of new-fangled terms in place of 
tbe familiar ones that bare been in use for centuries. What 
tbe object of such an innovation may be, unless to give the 
work an air of originality, we do not know; for wo fail to see 
in what respect the new nomenclature is an improvement on 
the old. Thus, we cannot see the propriety of calling exiat- 
uncu "t[uuutitivenes8." nor of nsiog the pbmse "subject of 
attributes" instead of tiie familiar tcnn "substance." Eeeen- 
tial attributes are termed by the author "inlrinslc," and accU- 
dental ones "extrinsic:" an absolute attribute is called 
"iudepeaiknt, " and a relative one "dependent;" hypothetical 
propositions art' "inl'ercutial." aud disjunctive ones "alter- 
notive;'* nnd k) on tlirougbuut the book, till the reader who 
looked at the terminnlogy only might almost fancy that h& 
was studying a new science. Yet, apart from this strange 
terminology, wc fail to find in the work any thing specially 
new or not«wortliy, while in some paMages there is evidence of 
much confusion of tbonght. This is specially apparent ia 
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(he chapter on abfltisction aod cooceptioD, and also in coany 
caws ID the use of the new tertniDttlogy. Tboee who wish 
for ooTelty in a scientiHc work tuaj' bi' interested in thiit one; 
bat moat people, we think, will prefer to walk in the old 
wav8. 

AMONG THE PUBLISHERS. 

Ik The JenncM- Miller Magazine for March is an article on 
"Physical Culture." by Mattel Jennens, and another on "The 
Luxury of the Tiirkifth and Roman Baths," by Annie JennesH- 
Miller. 

— The iBsue of London Engineering for Feb. 28 ia devoted 
maiol; to an exiiaiwtire and bandsoiiieiy illuatrated article 
on the recently completed bridge across the Firth of Forth in 
Scotland. iDcluding advertisementa and inserted platea, the 
namber contains 368 pages. It is as notable a work in its way 
as the Iridge it treata of. 

— The Home Journnl, which was founded in I84fl by George 
P. Morris and N. P. Willlii. preserved it* original form, four 
Tery large pages, nntil a few weeks ago, when it assumed the 
more modem form of eight nmatler pages. The journal has 
6v&ry appearance of iocreasing prosperity. 

— "A Digest of English and American Literature" ia now 
in the prcsH cf S. C. Origgti & Co. of Chicago, being the last 
work comi)leled previous to the death of ita author, Profewior 
A. H. Wel>Ui, whoite "Development of English Literature and 
Language" lias passed through ten editions. 

—P. Blakiston, Son, & Co.. Ptiiladelpbia. will publish about 
March t."! a new medical dictionary, by Getjrego M. Gould, 
A.B.. M.U. It will be a compact one-volume book, rontaintng 
several thousand new wordR and detinitions collected from 
recent medical literature, wliile the total number of wordH is 
beyond tliat in any similar book. It includes also tables of 
the bacilli, leucomainefi, ptomainen, micrococci, etc. ; of the 
mrteries, nerves, etc. ; and of the mineral springs of the United 
States; together with other collateral information, 

— Pnet-Ijnre for March 15 will give another of Mr. Nathan 
Haskell Dole's papers on the RuRHian drama, with tranaJationn 
from Tolstoi and Pushkin. Mr. W. G. Kingsland. a friend of 
Browning's, whon* recollections of him date for twenty years 
paut, will give some personal memoranda. Among other inci* 
dents, the origin of Browning's poem "Memorabilia" 1b told. 
The finitof aiwriesul selected tfiiecimenf of Anglo-Saxon poetry, 
literally translated, by Anna Robertson Brown of Wellesley 
and Oxford, will be begun. The flrat selection is from 
Beowulf. Mr. J. S. Stuart Glenoie's opinion of Shakspeare's 
attitude on the iand question, as given in the January Ptxt' 
Lore, has called out a letter from a special student of Shak- 
Bpearian recordM, Mr. A. Hall of I^ndon, which will he among 
the minor matters of the magaEine for March. 

—The directors of the "Old South .Studies in Hidtory" have 
just added to their general series of "Old South Leaflets," 
published by O. C. Heath & Co., a translation of the Constitu- 
tion of Switzerland, by Professor Albert B. Hart of Harvard 
University, with historical and bibliographical notes. It will 
be of use to those both in<iide and inUftide of our colleges who 
are engaged in the comparative study of politicn. K(|Ma11y 
interesting to many, at a time when Heveral new States in the 
Union are ju»)t adopting constitutions, will be the Contititution 
of Ohio, which has aUo recently tieen added to this series of 
leaflets. It is the purpose of the directors of the "Old South 
Studies" to follow up tbetie with several similar leatlets, 
enabling every student to possess for a few cents good copiea 
of the constitutions of leading European nations as well as of 
KpreteDtatire States in the Union. Onr young people are very 
seldom familiar with the constitution of their own State. It 
is too often because they canuot eastily get at it. 

— A good tlgure of our native St. John'^ wort, which was 
discovered by the Swedish botanist Kalm at Niagara Falls. 
and named in honor of him Hj/pericum Kalmianum, iii given in 



Oarden and Forett for last week. Another illustration is of a 
giant African aloe, which would probably flouriBb in our 
Southern States, and make a euperb garden-plant. Mr. F. W. 
Burbidge, curator of the Botanical Gardens of Dublin Univer- 
sity, writes of the home of the pitcher- plants on the mountain 
slopes of Borneo: Mr. Charles (J. Bioney, secretary of tbe-J 
American ForcMtry Association, discusses the means of (oreet- 
reform; and Charles Eliot proposes a plan for saving the grand 
Waveriy Oaks. 

— A cable despatch calls attention to the space occupied 1»| 
the March reviews by social and economical discuHstonH. The 
NineUfnth Centnry, which keeps its lead^ has the third of a 
series by Professor Huxley. In this one, entitled "Capital, thfr 
Mother of Labor," he once more attacks Mr. Henry George' 
and his theories. Mr. J. 0. Christie, who announces himself 
as a pastry-cook, contributes to the same review what be calls 
a "Workingmao'a Reply to Professor Huxley." Lord Bram- 
well writes on property. Perhaps Mr. Herbert Spencer's paper 
on justice may be referred to the same catef;ory, though it is, 
as usual, an a priori argument rather than a practical help 
toward any valid theory of political ethics. Similar topics 
are uppermost in TTie Contempontry RetHew, where M. d» 
Laveleye discourses on comrouni«ni, neatly applying the- 1 
knife to name of its favorite dogmas; Mr. Fletcher Moulton 
argues for taxaton of ground rents: and Mr. Lyulph Stanley 
discusses free schools, — a social question that goes deeper thack 
most others. 

—David Starr Jordan, president of the University of Indiana, 
will open the April !\}pular Sei^nee Monthly with a vigorous 
article on "Science in the High School." Its object is to 
show up tbe make-believe character of what is offered in many 
schools to satisfy the modern demand for science-teaching. 
An article by Professor Huxley, entitled "On the Natural 
Inequality of Men." will be printed. It deals with Rousseau's 
idea of tbe equality of men in the state of nature, with applica- 
tions to the recent controversy on tbe land question. Tb& 
ladies are not yet through with Grant Allen's "Plaiu Worda 
on the Woman Question." Another answer to Mr. Allen's 
article will appear in the same number by Miss Alice B. Tweedy. 
who asks, "Is education opposed to motherhood?" and answers 
the question with a vigorous negative. Professor C. U. Toy of 
Harvard will contribute a thoughtful essay on "Ethics and 
Religion," In which he shows that religions hove mainly I)or- 
rowed their rules of conduct from what men have regarded a& 
right, and that it is doubtful if ethics has received any thins | 
from religion, 

— Messrs. Mudge & Son of Boston have issued a small work 
by Mary Boole, widow of George Boole, entitled "Logic taught 
by Love." It is not a connected treatise, but a scries of 
detached essays which bad previously appeared in various 
periodicals. Why it is called "Logic" we cannot see; for 
there Is nothing in it about logic except a few quotations from 
Mr. Boole and one or two other writers, The greater part of 
tlie book is occupied by religious essays of a more or lesa 
mystical character, the writer's religious views being a qneer 
compound of pantheism and Judaism. Her leading doctrine is 
that of "pulsation," which she expresses by saying that "th« 
very life of all that Uvea consists of some moile or other 
of pulsation or alternate action;" and again she says that 
"sound thought is always esseutiully a free pulsation between 
extremes." She make? no attempt to prove this doctrine or 
even to explain it, but takes it for granted throughout tlie 
book; yet she does not draw from it any noticeable conclu- 
sions. In dc>aliDg witb religious and educational themes she 
has some interesting remarks, though none that can be culled 
original; and if she liad avoided mysticism and kept within the 
bounds of common sense, she might have written something of 
real value. 

— Messrs. Portex & Cuatea, Pliiladelphla. have just published 
"Eesftys of an Americanist. — 1. Ethnologic and Archseologic, 
11. Mythology and Folk-Lore, HI. Graphic Systems and 
Literature, IV. Linguistic," — by Daniel Q. Brinton. Thia 
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valuftbit- coutributiuu to the study of the native American 
tribes, their hii^tory, antiquities, reliKton. and titeriiture, )>; 
one of the bp-tt-knnirii ncholarA in thio hiaDch, Hbould he in the 
hands of every persoo iotereated ia the aubjt»!: t, and on the 
shelvOB of every library. Ainooii the ^uesttous discuw^ are, 
under Part I. . the tlittfl for tlie study of ihc prehistoric chronology 
of America, pala^oUtlm (American and other), the alleged Mon- 
golian attioities of the American race, the probable nationality 
of the miiund-buildeni of the Ohio valley, the Tulttfti of Mexico 
and tbeir fabuluun empire; under Part tl., Ilie Hucred namot 
in the mythology of the Quiches of Guatemala, the ]iero-ti;<Kl 
of the Alffoukind aa a cheat ami liar, the journey of the soul iu 
Egyptian, Aryan, and American mythology, the aaered symbols 
of the Cr06H (the Svaxtika and the Ttii|uetruti)} in America, 
the modem folk-lore of the natives of Yucatan, the folk-lorp 
of tho modern I^napc Indians; under Part lit., the phonetic 
elements in the hteroglyj^is of the lklava« and Mexicaii-s. the 
ioonomatic method of plioaetic writing used by the aucteut 
Mexicans, the writiuK sod records of the ancient Mayas of 
Yucatan, the liooktt of Chilaa Ralam (the fiacred volume of the 
modern Mayaai , translation of the inscription on "The Stone 
of the Giants" at Oitzaba, Mex., the poetry of Ibe Americau 
tOB, with numerous cjcamplcs; under Part IV.. American 
rigiual languai;es and why we BhouUI Atudy tliem, Wilheltn 
von Humboldt's researches in American lanj^uaees, some cbarac- 
tcriHticH of American languages, the earliest form of human 
speech us revealed by American languages, the conception of 
love as expressed in some American language^, tlie lineal 
measures of the semi-civiliKed nations of Mexico and Central 
America, the curious hoax about the Taonsa language. In Part 
IV. there is also au index of autbuni and authorities, and an 
index of subjects. 

— Messrs. Longmans, Green. & Co. have issued ' 'The Skipper 
in Arctic Seas," by Walter J. Clutterbuck. being an account 
of a voyaKc northward from Scotland toward Greenland and Jan 
Uayen Inland, and culminating at Spiutiergen. The book is 
in many {>art» amusing, the events of the voyage being 
deKribed in a humorous vein and in a pretty good style. The 
principal nbject of the trip was (teal-shooting, though this 
was pttrsued. by the autlior of the book at least, as a pleasure 
rather than a business. Some account is given of the mode 
of hunting setk\s and of prepuring their skina and fat for une. 
Tliere are alno occasional remarks on the climate, tbe birds, and 
the scenery, of a more or less EnterestinK and instructive char* 



acier. Still, we could wish tliere had been more of this kind 
of information, and leas about the pertioual baps and mishaps 
of the author and his companions; nnd this not merely in the 
interest of science, but for the Aake of readers generally. 
Travellers are too apt to think thai the perwnal incidents u 
their trip are as iulerewling to their readets as to themselves; 
whereas what readers chiefly care tot is the country visited, 
and not the jiersonal affairs of the vi-iitoni. 

— During 18SB, R. W. Shufeldt ctmtrilmted a series of urticl«l 
to The American Fitid on the extinct mamm-ils of the Unired 
States. Tbe^ short sketches iiave now lieen reprinted in pam- 
phlet Umn. and, as tliey are illustrated, one may gather from tliem 
some idea of the curious auiuiuls, uow extinct, that once roiunetl 
over thi.«) country. 

-- In Outing for Jlarch are artiolca on "Tlie Art of Boxing," 
by A. Austen; '*TIm> National Guard at Creedmoor," by tjeut 
W. R. ll.imilton; "The Waterloo (^p," by Hugh Dalziell: and 
"By-Ways near Natchez," "Hunting and Fishing in the North- 
west," "The Yachting Outlook," "Our Home-Made Trip to 
Kurope," and "(juail-Shooting in California. " 

— At the lieginning nf the ninth volume of Ihe Fontm. The 
Fomm Publishing Company rftmind its friends nf the following 
cardinal facU about its career and plan of conduct: "Advance is 
made in s(M:iety. in politics, in religion, and in practical aJfairs, 
not by revulutiouury methods, but it is helped by enlightened 
and candid di-')cusr>ioii conducted witiiin tlie lirnita of reverence 
and dignity. AH safe leodetB ate conservative, liecnu.se ihey 
know th.tt hunuui progress is achieved rather by evolution lluin 
by revolution. The Furum, therefore, being sincerely devoted 
to the advancement of sound and safe thinking, lias never ad- 
mittetl to it& pages advocates of revolutionary methods, but has 
sought to give its readers the beneHt of tlte thought and experi- 
ence of tbe safest guides. It is to this fact — that 7 he Forum is 
always constructive and never destructive in its conduct — -that 
its great suece^ is attributeil. Tlie ma.sH of the jieople who are 
in search of the truth, and who have not lost their lx>arin^ by 
reason of any of the wild theories of the time, have found in its 
conduct u constructive purjxise in sympathy with tbeir own ideas 
of progress; and 7 he Fomm has bad the good fortune to draw to 
itself, for this reiasoii more than fur any other rvieum, the sup[M^rt 
of the great number of Intelligent and conservative people in the 
country. Tbe patronage that has kindly recognized this effort 
during the volume that is just completed has doubled the busi- 
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nesB of The Forum Publishing Company, and the roagazioe enters 
npon its ninth volamo with a degree of prosperity tiiat was not 
expected at no early a date. ' * 

— Oarden and Ftnrst for March S* coutftins n fiRure of the 
prairie rose of the Stiutli-wesl. from one if( Mr. Fiix<nrs best 
drawingn, with a description of it hy Mr, Sereno Watson : and 
an illuHtraiion of an alley of oranKG-lrLH« in Uie fiartlen of the 
Tuilleries. with some noUs on the planting of the open simces in 
the city of Paris. In the same paper Pn»fei«or Biiiley disciiftses 
the principles of jn^afting, and Dr. Oeorge Thnrher writes in his 
entertaining way of the so-called poiswDous propertiea of the 
primrose, wliich has been a source of irritation to uiany garden- 
ens. "Garden FIowots in Midwinter." "Fern Notes," and 
"Botany for Young People." are the titles of a few more of the 
articles which help to make up an attractive and useful number. 

— In tlie March number of the f^liiical Science Qrturtcrlff, 
Professor Anson D. Morse of Amherst College examines the 
political theories of Alexander lUunilWn; Professor Edivin 
Seligman of Columbia College traces the hitrtory of the genemi 
I)rtJi)*aly Uix in Europe and in the Uuitod States, and shows why 
all attempts to resurh permmal property have failed; J. P. Dunn, 
jun. , Indiana Statft librarian, writes strongly on "The Mortgage 
Evil in the West ; ' ' Professor Simim N. Patten of the University 
of Pennttylvania criticittee David A. Welht'ei '-Recent Economic 
Changes;" Irving R. 'Richman discusses United States citiJien- 
ship; and Profeasor Frank J. Qoodnow of Columbia College com- 
pletes his description of the new Prus!>ian syeteni uf local govern- 
ment, in which the ideas uf Steiu liuve obtained complete ex- 
pression. The number also wmtains reviews of more tlian twenty 
recent jwlitifjil, economic, and li^::al publications. 

— We glean the follnwing notes from the PuUiniiers' Weekly: 
Prince Jerome Xupoleon is busily engaged in prepariug his 
meoioire of the Second Empire. Mrs. Humphry Ward's new 
novel, dealing with the experiences of a successful mechanic who 
tries many kinds of life and phaws of thought, and who finally 
joins the Elsmere brotherhnod, is ready for the publisher. At 
the time of his death, a few weeks ago, Peter Henderson, the 
well-known seedsman, had just coiniilftetl a new edition of his 
"Handliook of Plants and General ITortictilture." Tlie preface 
which he wrote is date<l in January last. Tliis edition contains 
a great deal of new information, and will make still more useful 
a work which has already become a slaudanl. The tTn'^er. post- 
ofHco box 190S, Boston, Mass,, has in preparation a "Directory 
of American Writers, Editors, and PuhlLiherB. " Chatto & 
Windus have in press the first two volumes of Justin Uuntly 
McCarthy's "History of the French Revolution." It is to be in 
four volunws, and will W published uniform with his father's 
" History of the Four fJeorgee." Bellnmy'ii "I^toking Back- 
ward' ' pametl itui ,000 copies last month, and the demand is re- 
ported to have been over 1000 a day. It is estimateil that of ttie 
foreign pirated wlitions. about 50,000 copies have been sold in 
England. France comes nejrt. followed by fJermany and Den- 
mark. The Catholic Publication Society Company will soon 
publish in pamphlet form "Who was Bruno? A Direct Answer 
to a Plain Question, from the Late*t Publisbeil Documents," hy 
Mr. John A. Mooney. It is the first book published in ihiscoun- 
try giving the Catholic aide of Uie Bruno affair. E. P. Dutton 
tt Co. will publish at once "To Enrope on a Stretcher," an ac- 
count of im invalid's travels, by Mis. Clarksou Potter. T. Y. 
Crowell & Co. announce "Recollections of a Private." by War- 
ren Lee Goss. the author of "Jed." Part of these recollections 
have already appeared in the Century AJagaziiie. A. C. Ami- 
fltrong & S<m will publiuh 11 book by Profesuur T. W. Hunt of 
Princeton College, ontilled "Studies in Literature and .Style." 
Harper & Brothers have in pre«3 "Two Years In Uie French Weat 
Indies." containing the literary results of a voyage hy Lafcsdio 
Heam. the author of "Chita." Tlie introductory chapter, en- 
titled "A MidKummer Trip to ilio Tropics." consisw ul notes 
taken on a voyage of nearly three thou<tan<l miles, and the re- 
mainder of the book Is devoted to sketches of life on the island of 
Martinique, describing the manners, customs, and cliaracterititic 
types of the itiliuid, An appendix to the volume gives some 



Creole melodies. The book is illustrated. The CQt>sell Publiah- 
ing Company have just ready "Australian Pools, 1788-1888,** 
being a selection of puems upon all subjects written in Australia 
and New Zealand during the first century of the British colonirji- 
tion. with brief notes on their authors and an tntnxluction hy 
Patchett Martin, edited by Douglas B. W. 8laden of Melbourne, 
Australia; and "Slar-Laud." by Str Robert 8. Ball, bawd on 
nntes and recollections of the lectures delivered to children at the 
Royal Institution of Great Britain in IBRl and 18H7, which makes 
a readable book on astronomy for young people. 



LETTERS TO THE EDITOR. 




Supposed Aboriginal Fish-Weirs in Naamao's Creek, o 
Claymont, Del. 

In reply lo the letters of McBsrs. Haynes and Peet in yni 
issue of Feb. 38, I have to say that it is evident that Profi 
Haynea was mifiled by the version of my letter published in the 
Americfin Antitfuarian of November, 1887 (vol. ix. No. 8) 
and did not receive my letter suggesting that the remains In 
(piestion were fisb-weirs until too late for ueo in bis work 
executed for "The Narrative and Critical History of America.*' 
It senns to me, however, that I might have received an earlier 
notice at the contemplated work: but. as the reason why is 
given by Professor Haynee, we will let the uiatter rest there. 
A footnote in my letter to Science, published Feb. 14, 1800. 
p. 117, explains why the term "station" was used. Tt does 
not seem to me that tbe term "pile-structures" ought to 
suggest • 'pile-dwellings." lite term "pile-structures" was 
adopted at Profen«or Putnam's suggestion, as wf deemed it 
best to designate them in this way until investigations upon 
the spot were tinished. "Stake-ends," "tog-onda." or "post-^ 
ends" would have served equally well for tbe same purpose. 

In answer to Hr. Feet's remarks, I desire to eay that I have 
no intention of withdrawing from my position hitherto taken, 
and call upon him to prove that I ever wrote any such letter 
as that which is the subject of this interchange of civilities. 
It is evident tbat the comparison which be make.4 in .SciVtim 
of Feb. 28. IBUO, is but a reveision to the account already dis- 
approved by me, and di>uounce<l as erroneous. 

I desire here to make a correction in m; last letter to Science^ 

published Feb. U, 1890: viz., on p. 116, second column, six 

line from the bottom. "{1877)" should lead "(1887)". 

HiLfiOEtNKT. C^RBSeON. 
PUl&delpbU. Harali 1. 
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The June Drought lo the Rocky Monotaln Region. 

In your notice of the meteorological ohnervatlons on Pike's 
Peak, in Sci'cncc for Feb. 21, are the folowjng statements: — 

"A very decided secondary minimum [of precipitatiooj 
occurs in June. . . . Tbe June minimum appears very remark- 
able, but its authenticity seems assured in view of the fact 
that at Colorado Springs, at the haee ol the mountain, and at 
Denver, nearly tJO miles to tbe northward, similar ramfall 
couditiouH obtain." 

7l!ie occurrence of a minimum of precipitation during June 
can be afilnned not only of the country near Pike's Peak, but 
also of a large part of the Rocky Mountain region, also of the 
Great Plaius and the Great Basin. It is one of ttie moiit con- 
stant meteorological epochs of the region in questicHi. It marks 
a decided change In the character of the storms. During 
April and May most of the precipitation falls from stratus or 
cumulo-stratutf clouds being driven up tbe slopes of the plains 
and mountains, and such storms often cover a large part of 
Colorado simultaneously. These sloims end in late May or 
early June as cold rains or with hail and snow on the moun- 
tains. From the titb to the lOtb of June there is usually a 
frost among the foot-hills, and this bometimes descends o& to 
the plains to 5,000 feet or even lower. Then for some weeks 
the general temperature is cool and delightful, gradually rising 
till early in July, when the summer storms begin. These ai< 
local thunder-storms of the ordinary type. 
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It if well known that uver the Tilaioa in Colc»rado crops are 
now being raised without irrigation in iilooos wli^re this wm 
formerly suppoeed impossible. This is in large part duo to the 
-adoption of improred methods of cultivation specially adapted 
to the climatic conditious. The farmer early observed the dry 
weather o( June, and came to expect it as a rule. On these 
plains successful agriculture niis possible only after a carefal 
study of the June drought. At the prMent time the aim ia 
to have the times of planting ao fixed that at the time of this 
drought each crop shall be at that stage of its growth in which 
^xpeheuce shows it can best eudure the dry woather. 

O. H. Stone. 

ColoDulo dprtogs, Hsrob S. 



The Fiske Range-Finder. 

With reference to the very interesting suggestion of Mr. J. 

F. Denolson concerning my raage-findur, which ap]ieariHl iu 

your issue of Feb. 26, I cau only tmy thut the plan wbicli be 

suggests has been the subject of much thought on my [lart, and 

has been sketched out in inAuy modified forms. The only 

objectioD to it Is the very commouplace, but very potent one, 

that the end attained is hardly worth the apparatus required. 

Some peruou must be at baud to read the distanceti indicated. 

and he cna very en^ily move the contacts himself. As a 

general principle, I think it is agreed that mechanism should 

never he introduced where it can be avoided, for mecbaoism is 

liable lu disoxraogemeot; and simplicity should, it seems to 

me. be the aim of all invention. 

Bradlky a. FlSKB, U.S.N. 
Hew Torh. 3Urcta 5. 



INDUSTRLAL N0TE3. 
A New Draughtsman's Protractor. 

The protractor shown in the accompanying cut is made from 
ODe-eixteenth inch sheet steel, and is light and durable. The 
length of the blade is eight inches and a half. The graduationa 
read to deigrees, and the vernier reads to two minutes. This 
protractor la chiefly used iu conuection with a T-square or 
straight'eUge. it can be quickly sud accurately set by baud to 
auy angle. A lever is, however, provided as of possible advan- 
tage in obtaining very line settings. 

There are no projections on either face of the instrument, 
and consequently it can be used on either edge of the blade or 



eitlier side up. Tins makes it particularly convenient in 
dividing circles, transferring angles, drawing oblique lines at 
right angles to each other, or laying off sn'ven angles on each 
aide of a vertical or horizontal line without citangtng the 
setting. For laying out tapers and dividing circles and laying 
out geometrical figures, tables are famished with tlie instru> 




ment, which give the settings that are necessary. In many 
instances the protructtir takes the place of the ordinary 
4,5-degTee and OO-degree triangles, and it is also used aa an 
extension to the T-square when the work ia beyond the end of 
the blade of the square. It is made by Darling, Brown, and 
Shatpe. manufacturers of fine tools, of Providence, R.I. 



The Cod 

That Helps to Cure 

The Cold. 

The disagreeable 
tasie of the 
COD LIVER OIL 

is dissipated in 

SCOTT'S 

EMULSION 

or Pure Coil Livrr Oil willi 

HYPOPHOSPHITES 

QW LH>JE Jit,l^T> BODJ^ 

The pitioni sufTcring from 

O O N S I' M P T I O N . 

BRONCHITIS Cl»1 C:il. roLP. OR 
WA»»TI!SK DI«EAmI£.«, nny xakf lli<* 
rvRiit'lr "I") ■"• Oivict) •&tldt&ciiuii nil li« 
«ntil<1 lak'i mllK. Pliy^l^l'tiin iir<i iirwtcrUr- 
ItifT ll cvrfwhnro. It Is ■ |>rrrFrl MnaUloii. 
■ n<lan<in4«rfkia««bprodi»rrr. Talir ho athrr 



A Hef letliod of Treating Disease. 

HOSPITAL RBMBDIBS. 

What are they 7 There is s new departure in 
the tTTStmcrt of dUcasc. It conii»t» id the 
collection u( ihe speci6cs used by noted spcciAl< 
Ut« ofEurojre and America, and bringing ihem 
within ibe reach of sll, Kor itittUnce, the treat- 
ment pursued by special physicians who treat 
inilicexlion, Uomach aiid liver ttgublcK unly. 
wsioblsinrd and prepared. Tfac treatment of 
other phy&ician& celebrated for curing catanh 
was procured, and »o on till theic incomparibic 
cures now include disease of the lungs, kidneys, 
female wcakne&s, rheumaiina and nervous de> 
biliiy. 

This itcwr melhiid a{ "nne remedy (or one 
disease " must appeal to the common sense of 
at] sufferers, many of whom have experienced 
llie ill eflccl.i, nnd thoroughly realize Ihe ab- 
sunlity of the claims of Pa.icnt Medicines which 
are gnantnieed to cure every ill out of a single 
bottle, and Ihe use of which, as slatixiics prove. 
Aai '$tifuJ more tlomachj than altoA^l. A dr- 
culat describing these new rt'mct)ie» iv hrtil free 
on rtftcipi of stamp lo p»y poMage by HotpitAl 
kemedy Compsny, Toronto, Canada, loie pro- 
prietor». 



THE 
GREftTAHfK<CJ*N 



CHANCE FOR ALL 

To Injojr a Cup of Perfaet 

Taa A TRIAl. OROIR "' ^^ 

l<o«'>dt at fbia Tak. ultjuir O'jliniK. !■- 

luii, ImpMtiiL OunpowdM, Yuun« Uy- 

M»«. MiMdrJIiicllM BnitatMt or Kun 

Bon Clicw. ««>t nr valt *» (mlpl ^ 

ttet. nnparttnUrawlfeaWwhBtktnri 

otT<-»iou vutl. OrwtMCMwMBvat 

•I rr nffcnd bi Rt oMIpt* for oar m1»' 

i.r..i..i r.«>, <v.A««B and llMlnff IMnn1«r, For foil pMtlott- 

U- -liT.« TH* OaXAT iiiQUUCAK TSA CO. 

I II iviiM. UAndaVawjfU.. rc*« Tork. 




MINERALS. 
Cabioet Speclmeos aod Collections. 

Otir atOoklBTer)- oomplntn In fine aimclranoa for 
Uie ooDDolaiienr, a« wollftnrhrAprr apnTlmena lortba 
■tudnui luiil aiDBlcnr Cnmivletc CaiaJoffu* ^ee. 

Dealer* Id niiicral*, 

IMSe CbMAnut Str««t. PhlladnlpbU, Ps, 



Old and Rare Books. 



Buck numbers Ailanlic. Ceulnry, Harper, 
and Sctibner, Iti ccdIs per copy, other moga- 
zincfc equally low. ScMd fur a catalogue. 

A. S. CLARK, 

Uooksellct, 
34 P ark Row. New York City. 

BACK NUMBKKiiaad ixMiplmr uuof lead in K Mae* 
■uinn. RaUM Ifw. 4M. HA(;. EXCHANGE, 
Scliahsne, N.V. 




CALENDAR OF SOCIETIES. 

Aothropologic&l Society, Washiagfton. 

Uarch 4. — G. K. Stftmm, CUriBtophe 
Flanttn. the Ani«vri» Publtehtr of the 
•Sixteenth Century; Tiiomas' Wilaon, The 
Soci^ie d'AnthropoloMie of Paris. 

Biolog^ical Society, Waihir^ton. 
March t<. — B T. Ualloway, Nyl«9 vu a 
Fungi^UB Di^eaif? or tli^ Apple; C. L. Hop 
kins, ADJoial Life uhatrved ntxn-e Hnow 
Line mi Mount Shs^la ; NoUs ii|W)n tlie 
Timber and TiTi)t>er Line of Mount Shasta ; 
W. H. Dall, On Dynnmic Influencee in 
Evolution. 

Appalachian Mountain Ctub, Boston. 

March 12— C E. Fay. A Visit t" the 
Adirondacks of the North: the Sources of 
the Sagnenar ; W. If. Davia. The Old 
Hountains of PennBylvania. 

Boston Society of Natural History. 
March 5. — W. O. Crosby, Inrere^tinK 
Occurrence of Decooipoaed Granite in 
BJandford, Mass.; J. Walter Fewk*^. Soedo 
Rare Murine AniDutlH from California. 
Engineers' Club. St. Louis. 
March 5. ^Willard Beahon. American 
«nd Foreign Railwaye. 



Exchanfca. 

[Prccorcbarge to all, it oriatUfactory character. 
AddnM N. D. C. H^mJkci. «t Ldlflyctlc riue. New 
.Vorii.) 

To cofmpond wiih cnlUfca, lemlDaHn and mhff 
eliaek wbera cabJneia of (ou>Ui aad mtneralf arc beioK 
Ucclcil. I luivc an «xieniivc ptlvaic colleclloii at 
lU)* from cveiy gcolo^ul (Mnoo, And mineiiU illu*- 
Cnklio^ it>« i:aiiim«a mm nuiay of ilia nut iotrnt, I'hn 
<oU«ction is in dupticaM. ana tbs duplicaiak arc fur r>- 
cbaMKe or tal«. rvctr Inlaj h (ckmiAcuJIy clauificd. 
W. A. braaDcll, proftuur of |«aloo', 90s Unlvcr>ii:r 
Av*., SytuuM. N.Y. 

t have a Dtmber »f duplicaiu of microKopic ilid«». 
■Mally frouaical. which 1 wovld like 10 cxchanne for 
Wbera aol aow ia tnf cullcctiDD, S«nd liil uf iitta; y«u 
Wv« lo cachuig* aad get njr list. S. K. ThompMm, 
Kew Wilmiaf Ian, Pa. 



CATAbBU. 
Catarrhal D*afn«»a->llar PeTer. 



Sud'crrrs are not generally aware that lhe<^c 
di^eucsaie coiiia[;iou«, or thai they are due to 
ihe prirseiicc of living panu>ileg in the lining 
membrane of the no-e and etintacliian lube>. 
Micrnscopic lescnrch, however, has proved this 
to he a [ace. and the result of ihis uisc<^very it 
ihflt a iiniplc remedy has been formulated where- 
by catarth. caiarrhal de:ifnca& and hay fever arc 
pcimanrntly curve! in fioin one lo ihrcc f'imple 
apiflications made at home by ihe palteni once 
in two weeks. 

N.B. — Thi« treatment is not a snufT or an 
oinlment ; ttoth have heen discarded l/y repu- 
table pliy*>iciaii» at injurion^. A pamphlet ex- 
plaining this nrw ttiratmcnt 1» sent free on 
receipt of stamp to pay poktage, by A. H. Dix* 
on & hon. 337 and 339 Wr«t King Street. 
Toronto, Canada. — CAriitian AdvtxaU. 



DICTIONARY 

economic' plants 

BY JOHN SMITH, 

AM»ooiaU of CAe Li'nnopan Soefety, autiWr of 
" Hiatoria Filicum. " ■' Iliatory of 
BiMs HanU," etc., rtc. 
9or more than forty yesm Mr. Sinitb was 
ooDMOted with the Boyal Gardens. K«n., 
wfaich gava him r«marknh)oop{>t>rtuiiititti! for 
baoMnina acqoaintad with the larg^vift collec- 
tion of living plants, uativo and vxotip, over 
tutniKbt together: and from 184<}, be was 
•aaoL-iatofl with tJtM late Sir. W. Hooper in 
buildioj^ up the Keuaington Musount of Eoo- 
BODiic Botany. Baaed nn all thia «x[Mtrience, 
Ur. Smith h&H produced this Dictionary which 
givuD uindi-r thi-ir popular iiaimtM informalina 
About planta that luroisb the wants of man, 
'tbeir nutory, products and usee. Having 
FxaooiTBd a lari^e invoice of this boolc from 
» London publisher, we offer to mail copies 
IKWtpaid at a diacoant. 

List price, $3 So '■ our price. $2.80. 

SCIENXE BOOK AGENCY, 

4V l^amyelte PiBce, New York. 



HCAVKK AND HKI^K. By Ehav- 

tntL SWEDEitaOBO. 416 pa^9, pB[>er covur. 
Mailed pre-paid for 14 Cents in stamps by 
the Anmriean Swwlenhorff Printing and Pub* 
Uihing Society, 20 Cooper Union, N. Y. City. 



SufTercn from Catarrhal troubles should care- 
fnlly read the ftbo^-e. 



IVanis. 



Auf ftrt»m ttikimf a fviitim /or ^thick k' li fUtUi- 
^rdhj kUuitntifii. allinmiKH*'i, ar amy ftrttm trtJting 
t«mt 9He i» fill It p^itiem ir/ iHii ckarA£lfT,hf it that 
«/ a ttoikir e/ leiftt.clttmitl, draujfklimam.f vlknt 
mof. may Atttrf tkt ' Want' imirrttil nniltr ihii ktad 
paaa or corr. if k* tatiijiti lit /m6iirk<r 0/ Ik* mif 
»bU tkn'»tUr */ku affliialii'n. A my ftrMsn itrkimg 
tn/0rmatia« oh »ny nUniific quttliaH. ike a<iiirrti of 
»my teitMiJU man. ar wka cam in mmy muy me tkit eel- 
timn /ar a furp^u t-amt^manf toilk tkr nature a/ ikt 
^a^r^ II t¥rdia/if inviltd la Ja t*. 

WANTED. A Harvard Senior who has 
made a specialty of chemistry, and 
ba£ had some experience in teaching; and in 
analysis, would like to socnrfl an appoint* 
meot far the fall. Beat of references ^Tsn. 
Addrase, J., Harvard College, Cambridge, 
Uaas. 



CHEMIST (80) wants situation at once; 
Ph.D , and for throe years Doraon- 
strator of Cbemtstry, Leipzif^ University. 
Practical experience in tochnical braiudi of 
the nibject. X., 18, Woroaeter Plaoe, Ox- 
ford. 



Onr New Salesroom. 



ATOUXO HAN B«ed nineteen, who is a 
tn'aduate of thn Exeter High School, 
wants a Rituatiou with some Manufacturinv 
Chemist or iu Laboratory of some Analytical 
or Private Chemist; muHt be chance where 
he can hare access to hooks in evenina. Is 
willing to work ; has good knowledge of Oea- 
eral Chemistry. Sam. L. Hilla, ^onth Lee, 
N.H. 



A SUBSCRIBER of Soibxce would be 
grateful for any information on the 
following points: I. As to the kind of wax 
used in the preparation of embryological and 
anatomical tnudolE ; 3. How it can be made 
and manipulated ! it. References toaiiy liter- 
ature uu thu subject. Wm. Patten, Qrand 
Forks, North Dakota. 



WANTED- Books upon American Arorb- 
a>ology. My publication, " Fort 
Aucient," in exchajige. First-cla&s stand- 
ard work* only. Warren K. Uoorehead, 
Smithsonian Institatioii. Waahin^rton, D. C. 



In our basement on the Broadway side, in the 
store rorn3erl> occupied by Ihe Methodist Book 
Concern, we have fitted up a new, commodious, 
well-appointed salesroom. It was opened last 
week, and has been even more siiccessful than 
we had hoped, greatly Increasing our facilities 
for accommodating customers. 

We invite attentior to the peculiar advantages 
la price antj quality of floods A^hich will alwitjrs 
be afforded in lliig department; it may be 
reached from either floor of the old store, or 
directly through the upper entrance on Broad- 
wa. . 

We are now selling there large lines of SilkSi 
Dress Goods and Cloths of thoroughly reliable 
mike, at tower prices than we have ever quoted 
before. 

We Invite a visit of inspection In this new de- 
partment; we are sure it will be followed by a 
a second, 

JAMES McCREEET & CO. 

BROADWAY AND ELEVENTH STREET, 

MKW YORK. 



WANTED— Ball's works on Palnwutol- 
ogy, and other works giving plates 
which show fossiln of the Niagara Epm-h. 
Address M. D. Sullivan, St. Ignatius Col- 
lego, Chicago, HI. 



AVOUNO MAN detdree, about the 1st of 
July, a position us laboratory assist* 
ant, or as int!tniotor in chemistry, physics, 
and leaser mathematics. References as to 
ability and character. 44 P.M.A. Address 
B. L. Porter, Pona. Mil. Acad., Cheater, 
Pa. 



COTTON^GOODS. 

"D. & J. ANDERSON'S'* 

CKLBBRATED 

SCOTCH ZEPHYRS. 

Ptald, Strjiw, Clieck and Bordend Effects. 

Uniivalled for Durability and Wear. 



"FRERES KOECHLIN'S" 
NKW YORK. 
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RUPTURE 

i:uinl in iliyulaEed time, 
NO DKLAY rKUM WOKK. NO OPERATION. 

Call or icnd itanip for circular and refercnct of ihou 
cured. W« liav« ui] hand ov«t joo *t]>ln uC uuwd, from 
Si u|j. «ttd fcu«|iKria'itwa fti nil klod^ Orden filled by 
mail or exiirsi lo anr pan nf Ui<^ Uiiit«il Siaiei. 

CAM. BURNHAM, M.D,. 

i)S Clinton Place, New York. 1 
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DO you INTEND TO BUILD ? 

Wo offer ui AtlBA of M«iu»lblc IjOW fom% 

Ilou»c*. a Dortfolto lIxU ludier, ojuuIlIdh 
liandaoinv llla*ira1tona, floor pluu, atid lull 
O«eoni>tiouii ot iii\» jwpuiar ilfal^, &ud Qfty-foui 
Otberv, ratifluK la (.■ust Irum MOO to ITJOO. TblB 
■pedmeD doslgii In for tk cotM(o wllh Bovau rooma, 
and ixMtlattl.IOO. ItcoaiblueBb«aut]' lud cjmlan, 
tuu two tUf « purcbst, ui<l U ■ pui'uliur kd<] pr*cU> 
oal vorklog <ln>>lga. b»ittist>»Mi t>ulite«v(ir&f Hum 
I lor tu featlmaiMl ctMt. 

No mMtnrwbat titjl* of a Iioniu! you tamr loUud to 

buUd,)! will |in]r 71111 t<i tiKVfi Thin Inok, 

We wlU MD'l iblB .Ailna, [>a9t[>«iO, 00 r»cetpl of 

frtea, tl.-H. D. C. llodSM, 17 LftfajfttW Plice, New 
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AN IMPROVED TRUCK FOR ELECTRIC CARS. 

Thb improved motor-trucb for electric cars shown in the il- 
lustratioD on tbis page is draigued lu prerenl. or nt lenHl togrfntly 
leeseo, llie oeoillating uiotlnns of oars with short vvhraMjaw, uuch 
an hII fourwhe^lcd sirc^t-ciTB must of necfflslty bf. 1( is also in* 
tended to strengthen thv entls of rar-bodies by providing ad- 
ditionul au|>port nearer itte ends of the car llian ib |)oei)ible with 
the usual truck. 

The main double side^bars, marked H in the engraving, nup- 
pon, by uieau'i of the tnvlve opiiogB ifhowu. the upper fruuie 
upon which the car-body rests. The side burt* are in turn sup- 
ported by the cantilever irusseA C. which are mistiended from the 
joumalboxea by malleable iron yoke?, to which the 8i<]e-l)or? are 
securely fastened. The electric motor is DUBprndetl by a bolt and 
Bpriag frooi tht; hanKer on the croas-bar U. The hunger i.s ar- 
ranged to support eithi^r one or two moiorA. A jtart of the side- 
bar £ is detaobable. po that it may be unbolted and taken off 



demonstrate their efflciency. The axles are made of fibroua 
wrought steel, and are provided with enlarged bearings and 
screw threaded collars. 

Tlie.se cantilever trucks, which are made by the Peckham Car 
Wheel Company of this city, are now in actual use on tua iiy elec- 
tric street-railways in this country, and tlie cutu)ianies using 
them are well pleaded with their muoy itotnte of superiority over 
Crucka not apecially made for motor eervice. 



THE INFLUENCE OF LEARNED INSTITUTIONS UPON THE 

PROGRESS OF MODERN SOCIETY.' 

It ifl sometimes urged, as a criticism upon institut ooa o( 
higher education, that many men of intellecttial eminence, sub- 
jocted to their training, have acknowledged luuall obligation to 
it. Ouc recalls, as an example of tliin. the groteMfue picture 
of the University of Edinburgh, drawn by the HAtirical buuior 
of Carlyle in '■Sartor Resartiu:" "Had you, auywbcre in 



JIL, 



f©: 



«. a 



^r^ 



=^ 



B ais 



THE PECKHAM CANTILEVER MOTOR-TRUCK FOR ELECTRIC CARS. 



when it is necessary to remove the armature for repairs. No 
other part of the Iriiok need be disturtied when repairs to the 
motor are needed. 

These truck? are equipped with romi»ound lever brake* of great 
Rtreogth and simplii:ity, which, in quickneg^of action, are claimed 
to be much superior to the brake* generally usefl on car trucks. 

A peculiar feature of lhe«e trucks i» that they are equipped 
with elastic wheels, the i>arta of which they are compoeed being 
iutercbangeaLtle, ao that worn or diimagetl jHtrtj^ may l>e readily 
and cheaply replace<l. 1'he wheels have malleable iron hubs. 
which are forced on Ibc axle^ by hydraulic presides at a presmre 
of thirty-five tons to the equate inch, so that there U no poesi- 
bUity of their e%'er working lo<Me. The wheel weba can Ije re- 
moved and replaced by any ordinary workman, without the aid 
of special machinery, and without removing the raotors from the 
axlea. Tubular rubber cushions are insertetl b«-tween the bub 
and the web, «upi>orting the tLxle^ and ntolora, and relievitigthem 
from ibocks, and tesfiening the tendency to crystallization of the 
iruu. The jourual-boxes are duut-tigbt and t^lf-lubricitiug, and 
have been in use od various roads a bufficieui length of time to 



Crim Tartary. walled in a email enclosure; fumisbcd it witb 
a smalt. iU-cboeen library: and then turned loose into it eleven 
hundred Christian striplings, to tumble about as they listed, 
from tliree to seven years; certain peninns under the title of 
professors being stationed at the gates, to declare aloud that 
it waa a university, and exact considerable admission fees, — 
you )iad, not indeed in mechanical structure, yet in spirit and 
result, some imperfect resemblance of our High Seminary." 
Mr. Darwin has furnished us a more recent Instant, declaring 
that, during the three ye^rs which be spent at Cambridge, hiv 
"time waa wanted, as far an the academical studies were con- 
oemecL." — "Badly wasted, and worse than wasted." It is not 
difficult to adduce unHattering estimates like these in con- 
siderable number from men distiuguished both in letters a 
in science- Literary genius has boeu particularly iraiutient 
academic methods. Aciiuaintance witli the thought of the 
past, indispensable to those who would enlarge the area of exact 
knowledge, is less necessary to production in pure literature; 

' Atldron deUv^red on Lbe rourl««titb Anolreraur; uf Ibu Jntmii Hii[iklii« 
Unlvvraltr. by PmfBBBor £. H. OrUBu. dwui of the collvgu fnuuUjr, Feb. St, ItiW) • 
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Mad accordiugly ttome of the greatest mastorA in Ibis depart- 
ment stand outside of all ttc1ii)lnsti<; nsHociation. while othern. 
wbo have pained through tho ordioary dincipline, haTe failed 
to discern its advanta^. It is in no ainall decree diaappointiuK 
to note the relation in which so many of our Baglittb j>oelti 
have stood U>ward the established educational system. The; arCt 
no doubt, a "genus irritable, " somewhat likely to re-act against 
methods intended for the ordinary mind, Yet we do not like 
to add to Shakapeare, Pope, Burm^, Scott, Keats, and the 
many otlierv wbo accomplished their woik without aid frou 
learned institutiou^. so umoy critical and disftatisflod rocipionts 
of that aid: nuch as Shelley, prematurely dismisMd from aca- 
demic privilt'gejt: Byron, Goldsmith. Swift, who perhaps deserved 
to be: Southey. who declared tbiit of all the muuths uf bis 
life thoso passed at Oxford were the most unprofitable, — "All 
I learntMl was a littlo swimming and a little boating;" 'SVnrtls- 
worth, who showed his oonteuipt for the ceremony ot gradua- 
tion by devoting the days preceding the tinat examinations to 
the reading of "Clarissa Harlowe:" oveu Milton, the most 
learnMl of our poets, whose discontent with his alma mater led 
him to apeak of Cambridge, in his "Reason of Church Oovern- 
mt'Qt," in this wise, "As in the time of her better health, and 
mine own youugur judgment, I uever greatly admired her. so 
now much less." 

Nor is it the more strtctly imaginative departments of litera- 
ture alone that have been largely non-academical in their spirit. 
The fragment of autobioifraphy iu which Gibbon has given \18 
aovUid a picture of his intellectual life commimLn with unspar- 
ing severity upon the learned iKtdy intruated with his education: 
"To the University of Oxford I acknowledge no obligation: and 
she will as cheerfully renounce me for a son as I am willing 
to disclaim her for a mother. ' ' His great contemporarj , Ilume, 
owed 80 little to scholaatic influences that the bare fact of his 
residence as a student is with some difficulty established. Adam 
rSmith devotes a welt-known tuHsagu of the "Wealth of Na- 
tions" to a coaatdcration of public endowments of education 
from a point of view sufficiently indicated iu remarks like 
these: "Tlie discipline of colleges and universities Ia in gen- 
eral contrived, not for the benefit of the atudenta, but for the 
interest, or more properly speaking for the ease, of the mastf^rs. 
.. . . Thoae ports of education for tlie teachiug of which there 
are do public institutions are generally the best taught." The 
jIow eiiteem in which Locke held the curriculum ot hia day is 
-stated, expreasly or by implication, in each of bis writingn on 
•education. Francis Bacon criticised the learned foundations ot 
iii» time on historical grounds in the "Advancement of Learn- 
ing," and on grounds of theory in his "Novum Orgnnum." 

It is nef>dla<u to multiply inatanoea of this revolt of individual 
Keniua from the ideas and methods embodied in institutions of 
education. It seems neoeeaary to admit Itiat the academic dis- 
cipline ha» not been very auoccflaful in dealing with the highest 
order nf mindit. Yet. obviously, there are various things that 
may be said in reply to such an allegation. It does not follow, 
because the work of a great man seems to himself or to others 
to have been uninfluenced by his early education, that it really 
was 80. We sometimes forget the aource of imput»es that have 
been of great canaequence toua; and it is Dotdilficult to show. 
in the case nf some diatinjcuiahed critics of the educational 
diystem, that their obligations to it are much greater than they 
.auppose. All human things have periods of relative decline 
and iuferiorii , which it is not just to treatas representative. 
8ome of the f vero^t strictures proceed from men who happened 
iipon evil days, and in such cases the exceptional character of 
the Jtime should be taken account of. During the eighteenth 
century, for example, the English universities were unproduc- 
tive. Many of the profti^sors treated their positions as sinecures, 
and gave no instruction. The story goes that one of the non- 
resideut professors, subjected to the cruel hardship of a journey 
four timc^ a year for tho drawing of hiit salary, who liad made 
various attempts to induce the authorities to forward the 
Btipend, at last discovered a statute which obliged them to do 
so, aud thu.H succeeded m ab!«ulviug himself from the solitary 
function which he bad ever be>eo known to diacbarge. It is no 



wonder that the indignant oommenta of the aathor of the 
"Wealth of Ncitions" were pruvoked by an administration of a 
public trust under which such abuses wore possible, So far aa 
there is any incompatibility between provision for the original 
and creative iniud, and due consideration for persons of in- 
ferior endowment, it may with aoine reason be maintained that 
the latter la the more important dnty. Genius can take care of 
itaeif: it will uot suffer its i>ath to be too narrowly marked 
out: it is the man of average powers who needs instruction and 
direction. Society may he better servetl by an educational 
regimen adapted to the great ma.<» of those subjected to it than 
by one higher in intellectual quality, but narrower in the range 
of its application. We must not allow too great weight to the 
fact that 80 many di«linguibhod uuuie» can )je cited iu criticittm 
of methods of eriucacioo. Such criticisms are often unfair as 
to the matter of fact, withholding acknowledgments that ought 
to be rendered. Just as applied to a particular time, they are 
often unjust as general propositions. The dlstiuction which 
ought always to be kept in view betweeu the ordiuary mind, 
for which systems of instruction are largely dettignnd, and the 
exceptional mind, which la in great degree a law unto itaelf, 
they often disregard. 

I have- tbouglit that it might be suitable to the occasion which 
brings us together, if, instead of discussing a theme of more 
speciflc character, which might not be of interest to us all, T 
were to remind you, through a few illu'ttratioos, how potent 
and effective the influence of tfarucd institutions has been upon 
the progrea* of modem society. The conception of scholarly 
Life as remote from practical thinga ia autficiently common to 
make it well sometimes to enter protest against it; and how- 
ever littEc influenced we may be by derogatory estimates, such 
as havi? been refened to, an occasional resurveyof imlient facta 
of academic history cannot bo without value. One who con- 
siders how hard it is to name an important movement of 
thought or life, since society emerged from the middle ages, 
in which institutions of higher education have uot been a dia- 
cemible factor, will understand how honorable and dignitied ia 
the learned traditiou which we have inherited. "I have felt,** 
said Frederick D. Maurice, "the close connection Iketween the 
learning of the scholar and the life of the world." The reali- 
zation of this, as a personal consciousness , is one of the moat 
ennobling and invigorating experiences of which one is capable ; 
the perception of it, merely as a fact observed in history. Is 
by DO means unimportant. 

In June, 1808, the University of Bologna celebrated the 
eight huudredth onuiversary of its founding. Unless the suc- 
cession of teachers said to be traceable at Athens, from Plato 
down to the suppression of Pagan philoaophy by Justinian, be 
admitted as an exception, this is the longest existence attained 
by any such institution iu tiie civiliz^nd world. ThiH length of 
time takes us back to that early awakening of the intellect of 
Europe which ha-t been happily termed the "Roman Renais- 
sance." Various influences contributed to make litis period of 
the twelfth and thirteenth centuries one of ne» life, —Mo- 
hammedan civilization, acting through the Crusades and the 
Saracen conquests, awakening an interest in physical science, 
bestowing upon western Europe important portions of the pbi- 
lofwphy of Aristotle; the commercial enterprise of the busy 
Italian cities, cruatiug wealth, introducing rellned tastes and 
habits, developing politic-al relations and ideals beforv unknown; 
the resuscitation of ancient philosophy, under the direction of 
the Church, expressing itself in the speculative and dogmatic 
movetneul known us scholasticism. The early uni'^'er.-fities were 
the product of these pregnant influences. Iu their origin they 
were essentially popular; not t*ntab1ifthe<1 hy Imunty of king or 
patron, but risinc. without preconcerted plan, in response to 
recognized needs, around the fwrsona of famous teachers. 

The most rharacteristic of tJ>o intellectual tendencies of the 
age was the scholastic philosophy, and it was only natural that 
the newly founded schools should for a long period of time be 
mainly devoted to its promulgation. Mr. llallom. writing 
scarcely more than flfty years ago, declared thut he knew of 
only one* tSnglishman, since the revival of letters, wbo bad 
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^'penetrated into the wildornews of ecLolanticiBm." Wlicn one 
remembern that Thomnft AqiiitiaB in the arcreclit.rd exponent of 
tbe theoIoRT of lUe HomaQ fathnllc riiurcli, this seems bardlr 
cretlituble to English ecliolarship; nor ia it to uur cnnlit tbat the 
■only idoft which so many (lersumB have uf lltCBe phih^sopliers uiiil 
theolojiians of the midtlle ages is <lerived from the grotesque 
and ailly dtacusaionit in which they are popularly repre«ent«l as 
lielighting. But the dispute as to tbe nature of universnls. 
whieli Emsbeeu the special occasion of the cheap ridicule visited 
n|ion them, ift not a mere word-play, Il« historical genesis 
and itM intellectual afHliation are in the conceptn rf Socrates, 
tbe ideas of Plato, tbe tontm of Aristotle. Uowover alien in 
spirit and form to tho Greek philosophy, Bcholaoticitsui is its 
continuation, and iiomiiioliKm and realism are only the nied- 
iwal vray of expresttiDg the antithesis nf <ien>ie and reanon, 
pbenonieua and noumena. the empirical and the ideal, which, 
under uoe nnuifi or another. ap[)earB in every age of human 
thougbl. That tbia antithesis should have tukcu a IheuluKical 
form wax only nntuml under the circumstnnceN then existing: 
in tbe absence of a knowledge of nature, there wait little else 
to philosophize alxiut. except the data furnished by the Scrip* 
tures. It id easy, no doubt, to blauie the scholutttic tliiukeni 
because they did not adopt the inductive method as expounded 
bf modern authoritieti ; hut we all know that men roust be 
Judged by the Atandarda of their time, and it is certain, that, 
in ite best jKriod, Mcbolatsticium waa immeutiely ulimulatiufc 
and influential. We cannot easily uudertitand how these dry 
and subtle abHtraatlons of logic and metaphvHicjt could liave 
been m) interesting; bat we know that the old curriculum, in- 
lietited from the declining days of the empire, — the trivium 
and quadriviuui, — was ubundoue*.! on all tiides for tbiv new 
instrunient of disciplmc ninl culture; that udtinring pupilu 
flocked in vast numbent to listini to nmstpnt like Abelanl and 
8cotU!< : that even the utreet brawls of tbe students turned on the 
iasuvs between tbe ncmiualiHttt and the realifit?. Oue can have 
little of tbe historic spirit who nup|X))m>h that these gn>at results 
were accomplished by what Erasmus contemptuously described 
as "ijuibblingtialMJut notions, and relations, and formalitations, 
and r)iiidditie«, and haecceities." This mediieval philosophy 
and theology was a genuine expreiwion nf the human mind, as 
good a tlieory of the uni^-erse as the times made possible. 

Tlic numlier of eminent uien wbo taught in the hcboola of 
England, France, and Germany during the predominance of 
acfaolastirism wax by no ineanR Bmall. Such men an Albertus 
Magnus, Thomas Aquinas, Duns Hcotus, William of Occam. 
would command nwjiect in any age of the world. The greateBt 
of them att according to modern standards, Roger Bacon, we 
can hardly regard eo n prodnct of the spirit of bis time ho much 
as a protest against it; and we find in his cose, as in that of 
others, that powerful innoences in belialf of intellectual and 
spiritual freedom proceeded from schoolxuf »elioIn»tic leiiniing. 
Few movementH in Knglinh hiKtory have taken deeper hold 
upon tbe masses of society than that of WycUfTe, the centre of 
whow activity wan at Oxfoni. At the reforming councils of 
Constance and Gnsle the deputies from the uuivcrHitios were 
conitpicuouHly independent : John Uukh wan tiupptirted by tbe 
influence and enthusiasm of the University of Prague. Thus in 
thia age anticiiiationn of a new era of butiian thought appeared. 
It is to the honor of tbe early universities of Europe that they 
were pnxluced by this flr^t intellectual awakening of the modem 
world, and that they so etTectively contributed to it. 

Tlie great defect of the intellectual lifa of the middle ages 
was that it had not at its oommaud eufflctcut watcriul of 
knowledge. In keennciM and nubtlety, and in constructive 
ability, the medifeval thinkers have perhaps never been sur- 
passed: but a far wider range of facts wh4 neceHsary. that these 
powers might be profitably employed. Tlie revival of ancient 
learning, therefore, which, lieginning at leiiHt a century earlier, 
spread so rapidly througbnut Kurope after the middle of the 
fifteenth century, wanu uutunil uud indidpeuHable step iu the de- 
velopntent of tliought. It rcstorctl the continuity of history; it 
made antiquity and classic culture again objo<<tJ4 of knowledge. 

The relation of schools of learning to this eager study of the 



jWHt wne modified by a variety of circnmstancea. In Italy, 
where the passion for clawical studies wob earlieHt and most 
Intense, private patrons played the most prominent part in 
tbe movement. The collection and tranitcription of mana- 
tfcripts, the formation of tibiaries, tbe encouragement of I^uhikI 
men, — these services were more munillcently tendered by 
powerful families like the Medicis. by Popes like Nicholas V. 
and Leo S., by tbe academies which Bprang up in all the lead- 
ing cities, than by the universities. Of them — in Italy and in 
ev«ry olher country— tbe scholastic philosophy had possession. 
It is not strange that everywhere it declined to yield ita ground. 
Within limit*;, the reJilstance to new methods and now mate- 
rials of thought, of which tbe history of education fumisbes so 
many i^rjcanipl^a, may be admitted as reasonable. Institutions 
stand in historical relations to the past and to tbe future, and 
mni*t act in view of tbefle. making sure that a given change is 
wholesome before sanctioning it. But the conaervativB impulfte 
has ordinarily iK-en in excess: habit and sentiment and vested 
interest Imve made change mure dillicult than the public gtX)d 
would dictate. In particular, effete and outworn disciplines 
have always offered bitter resistance to comjietitorB, Tlie 
phase of ucholasticiBm which had become prevalent in tbe ftf- 
leenth century combined a ulrcouauu assertion of orthodoxy with 
fundamental acepticiKiu, The noniinnlisni of William of Occam 
denying objective validity to general notions, making them 
mere words or uaiueit not answering to reality, carried with it, 
of course, the consequence that rea»oniugs founded upon general 
terms are invalid : that no conclusions can he reached by 
rational argument; that no tenets nf theology or philoHophy 
are rationally demonstrable; tliat faith and the authority of tbe 
Church are tbe foundations of beliei. We cannot wonder that 
a mode of thmight so suicidal, which renouno.^ all natural and 
verified knowledge, should have recof^niiced an irret-onoi table 
opposition between itself and a broadly human and rational 
movement like the revival of learning. 

It must be remembered, also, that humanism imbmhI into 
various extravagances which might well awaken the alarm of 
those who adhered to the aucient faith. Even so ardent a 
friend of the new learning as Erasmus dreaded the resulta of 
its importation into the north. ""One scruple still besets my 
mind,"' 1h' aaid, "lest uniler tbe cloak of revived literature 
Paganism should strive to raise its head." How largely a 
refined and sceptical Epicureanism pervaded Italian society at 
the time of the classical revival, the art and literature nf the 
lieriod abundantly testify. Ibe cynical frankness with which 
even high en-lesiastics avowed their unbelief is something 
startling. The theoretical preference of Paganism to Christian- 
ity was not uncommon. "Christianity," said Macbiavelli, 
"teacbeB men to support evils, and not to do great deeds. " It 
must be admitted that the opiKmitioo of tbe academic ad* 
herenta of scbobisticism was not wholly without exctuw. 

It would, however, be a mistake to suppose, that, even wlicre 
tbe traditional influences were strongest, schools of learning 
were without sbure iu this decisive and critical movement of 
human thought. The opposition of the existing authorities waa 
in some cases avoided through the expedient of founding col- 
leges. Thus through tbe institution by Francis I., in 15^1. of 
ibu Ro>Til College of Three Languages, the Univers ty of Paris, 
a stronghold of the old dialecticians, became an important centre 
of Greek and Hebrew schnlarshtp. This expedient was muob 
employed by the iiatrons tJ the new learning in England. Tbe 
preponderance of tbe colleges in tbe English university system 
is largely due to tlie fact that so many sprang into being, or 
into a more vigorous life, at this time, us instrumouta of tbe 
new culture. Nowhere was the classical revival more effec- 
tively promoted than in the English universities. Tliere ate 
few chapters of literary history mute faitcinating than that 
which, lieginning, let us say, with the gift of classical books 
at Oxfonl by Shakspeare's "good Dukn Ilumphrey" about 1430, 
ami ending with the death of Sir Thomas More in Ir>:t5, should 
indicate the loading events and peraonages of this century of 
intellectual revolution, Tbe prevalence of Greek scbolarahip 
at Oxford and Cambridge is often attributed to tbe influence of 
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&aanu8; but there is little doubt that, upon his Arst Tisft, be 
fouDd there attaintiiente quite equal tu his own. The encomi- 
um of Eranmus upon bis EnRliKh friendii ha» been ofteu quoted : 
"When I listen to my friend Colet, I fancy I am listening to 
Plato himseir. Who but must atlmire Grwyo. »rho is nothing 
nhort of a complete encyoIopBedia of knowiedf^ef Did ever any 
one poBB e aa auch tute, no acute, poliithed, and searchinK, aa 
Linmcre? Has nature ever produce<l a mind Rentlor. sweeter, 
or mote richly ^fled than that of Thomas More?*' The bauter- 
inj; compliment which ErasmuM jwid More illuslrales the delight- 
ful Intellectual syinpathy which unit<.'d this remarkable body of 
men to one another. Ue pntitled bin famous work, composed 
at More's house, the "Praise of Folly;" tbe Latin words con- 
taining a play u|K>n htH host's uauie, Siicomium Morifr. Tlie 
thoroughness with which the new culture took pofloetmion of 
the centres of EM^Ii^l* education is indicated in the literature 
IwodODed in the succeeding genpmlion. Tbe EHeabelban drama- 
tists were nearly all, except Hhakapeare, university bre<1: they 
often use their clastiical knowledge with indilTereut judgment 
and taste, but they make it a prumiueut elemont in the-irwork. 
Shahspeare's classical allusions need uol be explained by deny- 
ing his identity: intercounie with his tmiTersity trained com- 
peers sufficiently accounts for them. Much of the interest of 
this early group of Hcbolars was centred in the elucidation of 
the .Scripturee. Colet lectured at Oxford on the Epistles of Ht. 
I^ul : Erasmus worked at Cambridge on his edition of the 
Greek text of the New Testament, The practical aims and the 
moral eanMstnem of the English revival of letterxdistiuguisbed 
it from that of Italy, from which it took its origin, and ren- 
dered it induential upon tbe hit;her life of the nation. 

The leaders of German humanism were, if possible, more in- 
teresting in personal traits than their English co-laborers. Agrtc- 
ola, Reucblin. Ulrich von Button. Melancthon,— these names 
suggest a variety of cluiracter and uchiuvement peculiarly 
attractive. Thfl develoiimtrnt, however, of the movement in 
Germany was cut short by the advent of the Keformation. 
This had been foreseen by Erasmus, who had from the first 
lorded with little sympathy upon I^uther. A t>'pical man of 
letters, his chief concern was for literature, the interests of 
which he would uot jeojiardize by theological disputes. But 
the extent to which the classical revival had leavpoed the 
thought of the univemities may he seen in the fact that tbe 
Reformation derived from them its chief impulse. This great 
movement of faith and conduct was pre-eminently academical 
in )t« character. Tt was not in origin a popular revolution, but 
a learned one: the study of Greek, pursued for the sake of 
scriptural interpretation mther than of merely elegant accum- 
plishment, was its inspiration. Whatever view one may take 
of the Germau Reformation, it must be conceded that institu- 
tions of learning have rarely acted upon society with greater 
effect than did universities like that of Wittenburg. which 
finst encouraged humane studies, and then used them as in- 
Blrumeuts of social cliange. 

In lftl2, Descarteji completed his studies at the Jesuit School of 
Lb Fl^he. The account which he gives us of his education shows 
bow largely the classical learning bad then l»een accepted by 
the historical successors of its old scholastic adversaries. If we 
take the fall of Constantinople as an approximate date for the 
beginning of the movement, and consider that the Jesuit ideas 
of education were fairly in operation by tbe beginning of tbe 
seveutecQtb century, a period of alK>ut one hundred and fifty 
years would seem to have been occupied in winning recogniliun 
for the new learning. The maf^iitude of the interests involved 
in this momentous intelleotual change may explain ita slow 
flccumpl i shmen C. 

Tbe term ordinarily applied to the intellectual awakening of 
the fifteenth and sixteenth centnrlM accurately dencribes its 
character. It was a renaissance, a revival of the past. It is 
evident, that, uuaceompiuiied by auy other iuflueuce, this re- 
iavigitrntion of tlie sentiments and ideas uf antiquity was an 
inade4iuat4> impulse and basis of civilization. No age can afford 
to content itself with what has alreaily tieeu. It is ditHrult 
to overestimate the importanoe, as an clement in the formation 



of modem society, of the new studies, which, after the force of 
the renaissance was in a measure expended, attracted the host 
thought of tbe time. "The fifteenth century," it has been 
said, "restored the broken liuks of time; the seventeenth 
unveiled space. The former had shown to man bis place ta 
history; tbe latter was to assign him his place in nature." 

Tbe great age of physical discovery, beginnulg about the 
middle of tbe sixteenth century, but falling mainly in the 
seventeenth, was distinguished above all precreding eras by in- 
dependence of the ]i<ast. No generation of thinkers has ever 
appeared which derived *.o little from it« predecessors as that 
which, acting concurrently in each of the leading countriei> of 
Europe, laid tbe foundations of modem st^ience. It is signifi- 
cant that so many of tbe great men of that epoch Intenwted 
themselves about the question of method. Bacon wrote a new 
Organum, discussing the laws under which the object is to be 
known, as the Organum of Aristotle had discussed the luwa 
under which the subject thinks. The first important work of 
Descartes was the "Diacourse on Method," reversing tbe pro- 
cedure of'Bacon. and seeking tbe knowledge of eOects through 
their causes, rascal's fragment on method is well known. 
Spinoza, Leibnitz, Uobbes. Locke, — their common character- 
istic is that they begin with first principles, and manifest an 
almost unprecedented det:ree of intellectual independence. It 
would liardly be expected that an era «o self-reliant and so 
original would have much concern with the traditions and in- 
stitutions of previous learning. Yet the investigation of nature 
which created physical science in tbe seventeenth century 
founded itaelt at first upon what had bccu done in tbe past. 
Copernicus evolved his system after an exhaustive study of the 
various astronomical systems of the ancients. All the dis- 
coverers who co-operated in giving this new direction to men's 
thoughts wtre trained in schools uf education; most of them filled 
professor's cbnirs. It is an interesting fact that so many who 
have contributed to scientific iliought have been tenchprs. This 
was noticeably tbe cose at the originative epoch of the sepen- 
teenth century: Galileo was a professor at Pisa and Padua. 
Kepler at Prague, Torricelli at the Florentine Academy, New- 
ton at Cambridge, llie founders of modem science were in- 
debted to tbe universities of their day for the equipment of 
knowledge, without which, novel as were their methods and 
rpsults, they could not have done their work. Nor. since their 
time, have contributions to knowledge in this deportment been 
often made by men who have not enjoyed the sdvantase of 
regular eduration. A man of letters may dispense with this: 
it is not necessary that be be widely familiar with the pnKluc- 
tions of the past. A man of science must know what has lieen 
accomplished by his predecessors: the subjects with which he 
itti-als have a rigorous continuity of development. Eminent iu- 
vf>ntnrs have of teu been Imperfectly educated: but the originat- 
ing thougiit, which makes invention possible, comes from a 
well-furnished mind. Of course, this is more and more the 
case as experimental methods are developed. The perfecting 
and omltiplication of mechanical aids to investigation, the 
founding of laboratories and museums and libraries, tend to 
conceutrate activity ai iioiutti where these facilities are fur- 
nished, and thus make the service of learned institutions in- 
creR!fingly iudisjK'n.'iahle. As the philasophical and thi>ological 
element in modern thought goes back to the universities of the 
twelfth and thirteenth centuries, which were produced by it ; 
and as the humauistic and classical tradition finds its origin 
largely in the learned schools of the renaissance, — so the scien- 
tific factor is, even more distiDctly, academic in its history. 
Since the study of nature requires acquisitions and facilities 
which cannot be commanded by the isolated individual, and 
must always demand aHsocinted and organized endeavor, we see 
how enormous is the indebtedness of tbe industrial and com- 
mercial civilization of tbe modem world to institutions which 
it souK'times thoughtleHsly considers unpractical. 

In eunsi deration of llie sacrifices ami sufferings of tlie citizens 
of Loyden during that memorable siege whose I>eroic and pic- 
turesque incidenl4^ lisve been made familiar to us by Motley, 
they were olTered by tbe Ktates of the Netherlands their choice 
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between itnmiinitj from taxation and the c«tabItfU)ment of a uni- 
veraity. With a forfsipht whi'Ch ha? bwn rarply paralleled, 
tbey chose thiO latter, find tlie University of Le,vdcn was ac- 
conlingty fouudt-d iu 1873. To this seat of Irartiing. during 
the years irntneiliatL-ly followiog, came, as teachers and sindentA, 
3 remarkahle body of men. One nf Che e-arlieiii profetuom wsn 
Lipaius. an iDdustrlous and proHKc Bcholar, for the honor of 
wboee adhesion Troteetants uiid Roman r'atholicM ctinteuded. 
the latter flnaUy jjrwniliug. To make gtrod this defeetion, 
Joseph Scaliger wan called, de.'fcended from the princely houjte 
of Verona, wlifwe tomb all tni%*ellerti remember, poeseased of a 
wonderful memory, such as, ia these days when mnmory i« 
a lo«l nit, tieemti ticarc«*ly credible, but with »till Ix'tter title to 
remembrance in the fact thai ho was the Hrst to form the con- 
ception nt the ncience of hintorical critlcinnn. liix conjecture 
that xbe Chronicle of Kusebius must Driginally have com4i.'<ted 
of two books, and his conjectuial retitomtiun of the lost one. 
subsequently couAimed in the main by itn discovery, must rank 
as one of the most noteworthy triiiniphK of hiKtorical imagina- 
tioD. Salmasiui! was another of the teacher* at Leyden, in reply 
to whom Milton compa8e<l his "Defend of the People of Eng- 
land;" wboxe abusive personalities lowaid liis untngcnist aie 
equalled imty by lhi>se of that antaK'niiot toward him; in re- 
gard to which, however, it must be admitted that Milton was 
tbe agKceiiiior, since, de-niriag to remler hirt opixjnent ridiculous, 
Idilton detiuribe!! him, iu gticctul aliuition to the »upiiosed 
ascendency of Madame Salma.tiuri over b^-r husbtind, ae "an 
eternally speaking a&s, ridden by a woman;" to which polite 
characterization the Dutch scholar retorts witbvaxiouii amiable 
epithets. Hucb at) "puppy.' ' "silly coxcomb." "uucleaa beast." 
Such, couched in irreproachable and lUMiorouH I^tln, are some 
of the pleaBflnt comptimentM which the controversial ethics of 
that day did not condemn. Urotius was another of the famous 
men pioduced at Leyden, a phEluficiphic-al jurist of Christian 
temper and of varied learning, often spoken of as the founder 
of tlie mcKlfm nrience of the law of nationH. Arniiniuii wait a 
student at Leydeu. whose name survives iu polemical Ibeoingy, 
the Berionsnesfl of whose dcp.-irtiires from Calvinistic orthodoxy 
would not, I fear, Iw altogether appreciated, were 1 to recount 
them iu this place. These and many other distinguished men 
gave the University of Leyden Eurojwau celebrity. "In the 
Uataviao Netherlands," says Sir William Hamitlnn. "when 
Leyden wan founded, erudition was at a lower ehh than in mottc 
other countries; and a generation bad hardly passed away when 
the Dut^-li iwholars of every pmfession were tbe moot numerous 
aod learned in the world." The burghers had made a good 
bargain; the fame of their city was carried all over Europe by 
thf fame of its univeraity; they got good return for the taxex 
of which they were not relieve*!. We may perhaps thiuk of a 
city of our day, known far and near through tbe work of lUi 
university, and may f>oanibly regret, that, in the matter of the 
taxes, the parallel fails to lie complete. 

Equally Hignal examples of the inllueace of leiirued institu- 
tiona upon the general welfare uf the eouununities in whtcb 
tbey are, might be easily multiplied. In 1807, when Ficht« 
delivered his "Addresses to the Uerraan People," his voice nft«s 
drowned by the trumpets of the French troops, setting forth 
his idea of a common education a^ tbe ki»i» uf a common 
nationality, the jiolitiral condition and prospects nf (Jermnuy 
seemed well-nigh hopeless. The humiliations suffered at tbe 
bandH of Napoleon were not »o dii*couraging as the fact that 
tliffto did not seem to n>ut«e a united uatioual spirit. The 
brilliant literary production which ntarked these rears of dis- 
aster srtMiied to show that the inte'llectnal activity of the (leople 
was withrvnt relation to their jiolittcal life. We can now see the 
far-sigbled wisdom of the declaration of Fredwick William III., 
iuaccorlance with which the University of Berlin was founded, 
that the Stat« must repair its outward losses through the dc- 
Telopmenl of its spiritual energies. The c^-moofiion iM-twpen 
tbe educational and the political history of Germany during 
the prvvent century, no one cau overlook: it w-hb tlii> intellectual 
nnd nmml coitdilious creatttd by tlie work of its uuivL-rsitiei^ 
which contributed in no small degree to make tlie united and 



tiiumphant empire possible. We sometimes regret tlie multi- 
plication of colleges in our own country: but, whatever evils 
have attended it. we must not forget that every one of thew 
institutions has been a centre of enlightening and civiliKing 
power. 

It is remarkable how many movements which have become 
popular and widespread liavf> originated in select circles of 
men gathered in academic relations. What was it which re- 
stored to Christianity its inflnf^nre upon tbe English nation, 
after it bad been so far lost tliat Bishop Butler declared, in 1780. 
"It is come, I know not bow, to be taken for grante«l by many 
persons tliat Christianity is not so much as a subject of in- 
quiry, but that it is now at length discovered to be tictitiou«"V 
The distinguished a)K>logetic writers of tbe period contributed 
little to this result. It was the little comimny of Oxford 
students, contcmpluuusly stigmatized as "Melhoditita," who 
wrought this moial and social transformation. Refurmations 
in religion have ordinarily proeeetled from institutions of lenm- 
ingt but reformations of all sorts are very likely to have this 
origin. Tbe reasnn is because tbe element of ideality is wok 
largely present in such communities tbun anywlicre else, be- 
caui^e things are judged in the light of principles nu>r<> dispas- 
sionately and diftinterestedly by minds engaged iu the pursuit 
of truth than by persons abeorbe^l in the ordinary pursuits and 
rivalries of life. Tbe most hopeful appeal in Mialf of auy 
interest of human progress is to those who are for the time 
removed from immediate connection with the existing order. 
whose enthusiasms are fresh, unsellisb, and respcjnsive. One 
can hardly conceive an atmosphere more congenial to all high 
inspiiations than that which iM-rvades those select circles of 
young men not rarely gathered in our institutions of education. 
Lot me recrr, in conclusion, to tbe expressiuas of criticism 
and discontent of which I spoke at the beginning. In order briefly 
to raidc the question whether these are likely to be an sharply 
urged hereafter againnt present methods as tliey now are 
against lliose which have preceded. There are, as it seems to 
mo. many reasons for believing that the rdticational work of 
our time is indefinitely better than any in the past. 

The various intellectual interests ar« harmonized with one 
another to a greater degree than at any pieviuuir time. SclMilurly 
activity is not predominantly determined iu any one direction. 
The legitimacy of all spheres of knowledge is admitted. No 
one of any authority constitutes himself the partisan of one 
discipline as against another. Specialization, no doubt, tends 
to narrownees of view; but this tendency is counteracted by a 
profounder tealizatiun of tbe unity of knowledge, leading us to 
understand that every thing in some sort involves and leads to 
every thing else. Provision is thus made for all minds to an 
extent impossible under a narrower cottception of the scope and 
relattonn of learning. Tbe undogmatic candor w-ith which 
knowledge is imparted is in favorable contrast to th*^ political 
and ecclesiastical prejudices and prescriptions which have so 
often impaired the frce<lom and impartiality, if not the in- 
tegrity, of academic teaching. Tliat peculiar sentiment, in- 
adequately described in the words "love of truth," whose 
ethical value is attested by the laborious, self-denying lives so 
often produced by it. has never been more fully developed 
among scholars and teacliers than it is to-day. The historic 
method, whose abuse, as leading to intellectual indilTorentism. 
is acutely indicateii by Mr. John Morlcy, ^ "In the last 
century men asked of a tielief or story, Is it true? We now 
ask, How did men come to take it for true?" — in its real 
spirit and iu it^ chief influence, is singularly bmuuue and 
practical, since it leads us to ctMisider every deiMirtment of 
knowlcilge in its rt-lation to llie life of society and the welfare 
of mankind, and blends in happy and admirable combination 
the scientific and the philanthropic temper. It may surely be 
claimed that uever in the history uf educational institutions 
liav«> they o]>prcache<I wo nearly as now the standard of iluty 
and service indicated by Cardinal Newman: "If a practical end 
must be assigned to a university course, I say it is that of 
truiniug good mumlxrrs of society. Its art is the art of social 
life, and its end is fltness for the world," That aspiring and 
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ingenuous mindft, subjected to the influenrefl which control the 
schools of ienrninK in our dav. will rei'oU from them with the 
Veen tli^HntiHraction and bitter sense of injury anJ lona which 
90 many have folt in the past, it does not seeiu posaible to believe. 
Pre<iideDl Gilman delivered an addreiw, on theorcaxlon of tbia 
anniverBary five years a^o, upon a subject cloeiely akin to that 
which has Duw Ijeeu preBented. His opening wonln I *vill i^uotc: 
"lo be concerned in the cstahliahmput and development of a 
onivexBity in one of the noblest and mo^tt important Taskfi ever 
imposed on a community or on a »et of men. It is an under- 
taking which calls for the exervise of the utmost care, for com- 
bination, co-operation. lilicralily. inquiry, patience, reticence, 
exertion, and never-ceat*in(j watohfninesa. It involves per- 
plexiticH, delavH, riNktt. Mistakea cannot poatiibly ho avoided; 
lieavy responsibility is never ubecnt." This stati-ment, in do 
wise exatcgerating the arduous and retipouBible nature of the 
task, may remind un how large a mensure of honor and grati- 
tude is due to those who have co-operat«>d in the founding and 
upbuilding of this university, and e-tpecially to him. uf whom 
in bis absence we may speak more freely, to whose energy and 
wisdom and Belf-«levotion the succesn of these years is, by 
oommon consent, pre-eminently to be ascribed. 




NOTES AND ^JEWS. 

Walucd up in the cellars of a brew?ry at Burton-on-Trent, 
there was discovered not long ago some beer which hud been 
brewed in tbe year 1798. It resembled uberry mote than it 
did a malt liquor, and was in good condition, 

—The American Society of Mechanical Engineers have par- 
chaaed a commoilioas building at 12 E&sl !)lt>t SInK't. this citv, 
for permanent beadquarters. Part uf the building will he occu- 
pied by the Institute of Electrical Engineers, and the libraries 
of both societies wilt he merge<l into one. 

— Late reports from the engineers at work on the Nicaragua 
Canal indicate that tbe preliminary harbor improvements at 
Oreytown are going ahead successfully ami rapidly. Hcnalur 
Warner Miller has been elected president of the construction 
company, succeeding Mr. A. C. Cheney, who is now vice-presi- 
dent. 

— A special train on the Philadelphia and Reading and the 
Central Railroad of New Jersey, on March in. made the nm 
between Philadelphia and New York, a distance of ninety miles, 
in eighty-Hve minutes. This is at the average rate of 03.38 
mites per hour. At times the train is said to have exceeded 
eighty-five miles per hour. 

— The American Tunnel Construction Company have contracted 
to construct a tunnel under the East River, from New York 
to Oriwklyn. work to begin a» souu as the cout^eut of the local 
authorities shall have been secured. Meanwhile the tunnel 
under the Hudson, which baa passed into the hands of English 
capitalists, is making slow progress. 

— M. D. Bellet contributes to the Compte Rctiiln. IM«fl, No. 14, 
a note on some tables furnished by the director of the McGiU 
Observatory, Montreal, to Oen. Greely. Tbe obKervations ex- 
tend over fifty years, from 18^(t to 1H88 inclusive, and form an 
exhaustive exposition of tbe climatic conditions of tbe country. 
Duiing those yeartt tbe vuriatiuus of tbe seasous have been con- 
fined within very uorrow limitR, The last frosts have occurreii 
at the beginning of May. Tbe earlipst siiring was that of 1878, 
when the last frost was on April 2, and the latest was in 18.111, 
in which year the tltermomeler fell to freeiEiuR-|:oint on May 31. 
The frost, except in 1807 and 1874, always returned before 
November, the latest recorded being on the 5ih of tliat month, 
and the earliest on Sept, 15 in the year 1850. In 18U0 »nuw 
(ell on Sept. 2t>. the only occasion when it fell during that 
month. Its latest appearance was in 1840. on Nov. 28. In 
1886 mow ceasetl io fall in March, an event which did not hap- 
pen again until 1889. The latest snow recorded fell on May 27, 
ItiTI. Snow fell during tbii* month in only nineteen years out 
of tbe fifty. The meau temperature at Montreal during tbe seven 



years 19.11 to 1856 inclusive was 41.60^ F., the maximiin> 

IQO.l* F., and the minironm .Ifi" F. During tbe fourteen years 
ending in 1988. [he mean was 41.58" F., though tbe last >ear 
the mean was only -SI*. 88" F. Tbe mean rainfall for 1831 to 
18157 was 43.004 inches, and for (he last fourteen years only 
37.3 inches: but the figures for the months of July and August, 
1888, are the largest recorded. The annual fall of snow for the 
years 1861 to 18.17 was 0C.7fl incliee; for tl>e fourteen years 
ending in I88fi. 12,'j.8 incht-K. 

— Tbe constrnction of railways wan commenced in Jaiian 
about twenty years ago: and now ,179 miles of line are io work- 
ing order, at which 4V7 are in Hondo, and the remainder in 
Yezo. Some of these lines, according to Compte Rendu. I889» 
No. 14, belong to the slate, others to the Japanese Railway 
Company. The former run from Tokio to Yokohama: from 
Yokohama to Kodzu: from Kobe, tbrough Ozaka and Kioto, to 
Ocsu on Loko Biwa; fiom Uauda, through Nagoya aud Naga- 
hama, to Tfainiga on the west const nf the inlatid; from Taka- 
saki to Tokokawa; and from Naoyetsu toSikiyama. The com- 
(Ktuy's lincH run from Tokio lo Sendai, and from Tokio lu Taka- 
saki and Mayebushi. In Yeio there ate only two stale lines, 
— the one from Otaru to Sapporo, and thence to the ecoi-mines 
of Horonai; tbe other connecting tbe Kiilphnr-mtnes of Kuahi- 
roko with the river of the same name. Besides the above- 
meutioned lines, there are in course of crjislruction a Hue con- 
necting KodKu and Nairoya, with e branch to the naval stattno 
Yoknsuka ; another from Ynkokawa through Nagano to Siki- 
yama; a branch from tbe Sendai line to Utstmomiya and Mito; 
and a line from Koyama tn Kiryu, Ihrnngb Tochigi, Siini). and 
Tatehoyasbi. Lastly, numerous lines are projected, of which 
one from Sendai to Aumori, at the norlhero extremity of liondo, 
ia among the chief, 

— Sir J. U. Drummond-Hay believes that Maro>.-c<t might 
export a targe quantity of agricultural produce under a jnsC 
and imident government, wiys tbe London (Ihambur of Com- 
tiierce Journal. The soil is very fertile, jwrticularly in the 
snnthem provinces, and produces wheat, barley, maize, and 
othpT grains, rottnn, oil. fruits, cattle, etc. Tbe people ate strong 
and intelligent, and the climate more t-empemte tbari in south- 
em Spuic. But the inhabitants do not cure to wnste their labor 
in producing more tlian sufllces for their maintenance, when 
any surplus there may be ifi taken from them by the lajc-ool- 
lectors, and any show of wealth attracts the unpleasant atten- 
tions of tbe government officials. The prohibitions and duties on 
exports also exercise a prejudicial influence on agriculture, an. 
was proved In the case of mai/je. Sir John Dntmmond-Uay 
succeeded in getting the prohibition on tbe exportation of that 
grain removed by the convention of 1850. Tlie first year one 
vessel only was ladeu with iiuiize, hut in subsetpienl years one 
bundled vcKsels wen- annually laden with it, .^nd a large quan- 
tity of fresh land was brought under cultivation. Yet, in spite 
of the fanaticism of tJte Sultan's advisers and the unsettled 
slate of the country, trade does to some extent increase. In 
tbe years 1875-8r» the volue of the imports averaged £1,088,- 
918 nnnually. of which about three -fourths represented British 
goods. The imi«>rtB at Tangier in 1887 amounted to £748.000, 
about £63.000 more than in the previous year. 

— M. V. Turquand presented last year a statistical album to 
the Paris Geograpbical Society {Compte It fndu, 1889. No. 14). 
It contained, among others, six maps showing the geographical 
distributions of the different nationalities in France. Tliereare 
80,000 Spaniards living in France, most of them in the Basse- 
Pyren^'cs and Pyn-rnVs Orienlalos. It is curious that there are- 
hardly any In Ari^ge, Tlie Swias, who also ntimher 80,000. 
occupy chiefly the basins of tbe Loire and of the Upper Bbone 
and Sdone. Tbe Italians ore spread over tlie country from the 
Maritime Alps U) Paris, but are most numerous in the depart- 
nient!< of the Alpes-Maritimes. Var, and Bouchea-du-Hbune. In 
the first-mentioned they form one-twentieth per cent of tbe 
population. The total number of Belgians in France is nearly 
500.UOO; they dwell in the nortliem half of the iHtsiu nf the 
8eiue. Lastly, the Oennans are found princi|ially along tbft 
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froDtier, id the departmeala of tbe Voagee and Lbe Meurtbe. ]t 
u a curiouB f&ct that Oie tpiarlKr ct Paria moai deosel.r [teopled 
bj foreigners of r certain nationality correvpoDds to tlie country 
district wheri> their romimtrtots are mont niimeTouA; for in- 
ataooe, Oermanii live cbietlj io tbe oarcb-eaitt uf Pario tm well 
n of France. 

—The arrangement* for boldinK an exhibition in Jamaica in 
1891 appear now lo be fairly complete. The exhibition is to be 
opened on the 27th nf .Tannnr;, 1891, and to remain open for a 
period of not lea^ than three months. It will b« managed by 
a commitision, of wbicb the Governor of Jamaica la at the head. 
The exhibition will comprise K]ieoiniena of all Jamaica pruduclH, 
— RliRar of all qualitipH. and its allied industry of rum-manu- 
facture; liqueurs. cordialH, elc. ; cofTee; rkrangejt, pine-applea, 
and fruilD of alt kinds: pimento, cacao, annatto: woods in all 
degrees of prepamliun for utte; itpiceti, condiments, etc. ; Qbrea 
and fibrous mat^rialii.; cinchoDa-hark, oils, esacotial oils, per- 
furoee, etc. ; medicinal and eoonnmfc mibHtancee; workn of art, 
pictures, fancy articlee, and ornamental work; horaea. cattle, 
and live-utock of nil kiodi«. The botany and geology of the 
iiiland will al^o be fully illufstrated. Tlie exhib'itiou will also 
contain example** of foreign products imported into Jflmalca. 
The date given for the receipt of applications for space jg the 
iHt of May next. No charge is to be made for 8pace. A guar- 
anty fond of over $1 IS, 000 bail been raiBed in tbe iiihuid: and 
this, it islielieved, will nearly suffice for the pur|)08eH required. 
A committee to insure the due repreoentation of Rriti»b mdus- 
triea has been formed in London. Mr. Washington Eve«, 
C.M.O., ia the chairman; and. at tbe requeot of the committee, 
tbe Council of the Society of Arts lutve nominated one of tbe 
membf-rn. Mr. C M. Kennedy, as a member o( that committee. 
For further information, application should be addressed to Mr. 
Waahington Eves, 1 Fen-court, E.C., Loodon, Eog. 

— Mr. J. L. Shand seoda the following extract from a letter 
from Mr. James Taylor of Toolecondera Estate. dat«d June '2a, 
1848, to the Journal of the Society of Arts. London, which 
gives, on undoubted authority, the dates of the first imiiortation 
■Into Ceyloi) of Aatuim hybrid ten-seeds, and also of Ita first soc- 
CeMful pLiotiog. The first te« wa« aold in Kandy early in 1878. 
just about the time of tbe arrival in the colony aa governor of 
Mr. (now Sir William) Gregory, wbo at onr« paid a visit to 
Toolecondera to see what was going on there. Mr. Taylor 
writea. "The Amt Afwam hybrid tea-need arrived here in the 
early part of 1868. That lot all failed, and our second lot 
came in the first days of 18^9. and our clearing of twenty acres 
was planted with tbe plants from this seed in tbe latter jiart 
of the same year. Tea wan tin<t planted on Toolecondera in 
1866 along tbe roadsidea. This was Chine tTa, the seed of 
which had been got from the Peradenia gardens, and the plants 
liaised here in small nurseries. Our tea-boutte was built in 
1872; but some tea was made for sale before that, and we bad 
been making It experimentally for years before. Our first ex- 
periment was abtmt IJiyfl. when an Assam planter passing 
through showed me bow to do tbe rolling, and told me about 
the re«t of the performance. This was with leaves ofT old t**« 
buabea in the garden of my bungalow." 

— Tbe richest petroleum districts of Roumanin are situated at 

'the aouth-east of the Carpathian Mountains, where tbe oil is ob- 

taicted at fire different spots. In many places, especially at 

Ploieeti, the ground is charged with gas to such a degree that it 

only necetnarr to bore a hole-, and a jet of inflammable gas 

kjaraes at oticv. The working of tbe oil, aa described in the {.HI, 

foini and Drug Jteporttr, is conducted in almfts and galleries, 

the TDoAt and walla being closed in with boarda. Tlie total yield 

^'ftom Walacliei amounts to 0,000 tons, and the product containa 

to S3 per cent of iKiltd parafllne. It is exported to Vienna to 

considerable e.\tent, nnd yields about 15 per cent of petroleum 

itha on refining. The wells are 50 to 70 melrefl in deptli, some 

[u much as 120 metres. Deef>er borings and large reftneries bave 

been established recently by foreigu cnterprine, and tbe output of 

oil has increased rapidly of tato. The oil districts siretoh along 



the southern side of the Carpathians to an extent at present «■• 
known, in the provincen of Prahora, IMmbowitza, and Buzen; 
and tbe fields appear to be connected wiUi tboae of Galtcia. Two 
rarietieft nf crude oil are distinguislied. — (1) Pacura and (S> 
Titciu. The latter contains tbe material for refliiing puqioaea, 
and yields 78 per cent of tmming naphtha. It cannot be im- 
ported into Austria- Hungary on account of the high duty, but is 
freely exported to Germany, where there is no duly on tbe raw 
product; and after refining, the lighting-oil can be aold at 18.4 
marks per hectolitre, while American oil commandii 27 marks. 
(this refeiB to 1884). The petroleum from Homeni and Casin 
flashes at 17' to 10° C. (10** below Rusaian petroleum), and be- 
gins to distil at 80", yielding a largo proportion of distillate up^ 
to ICO". Roumanian oils from eight districts are deseriVtod by 
Istmti {Ji^rbuefi da OrganiKhen Laboratorittma zu Bucliarrnt^ 
1BS^S9), and contain from 43 to 60 per cent of photogen, n bi 30 
per cent of petroleum naphtha, and 11 to 25 (wr cent of solid 
pomfline. The rvsiduea yield nearly HO \ier oent of photogen 
when carefully rectified. A sample from Pacuretl (Prahova) 
yielded 50 per cent of lighting-oil of siieciflc gravity 0.800, and 
distilling between 135^* and 380^. Austrian and American crude 
p<>lroleum lioth yield about 50 to 55 percent of good burning oil, 
while the Russian product does not give more than 20 per cent. 

— Of 122 varieties and seedlings uf the potato tested the past 
season at lbe .\griculturel Experiment Station, Madison, Wis., 
the following tpn were most producti%'e. yielding in the order 
named: seedling from C. E. Angell, Rose Beauty, Monarch, Du* 
plex, Lale Beauty of Hebron, Mnllaly. Alexander's Prolific, 
Seneca Re«l Jacket, \Vbitv Beauty of Bebron, and Wisconsin 
Beauty. Placed in the order of their lable quality, these varie- 
ties would mnk as follows : Alexander's Prolific. White Beauty 
of Hebron. Late Beauty of Hebron, Duplex, Monarch, Wisconsin 
Beauty. Seneca Red Jacket. Ro»v Beiiuty, Mullaly, se«dlinir from 
C. E. Angell. Tbe te«ts made at tbe station, taken as a whole, 
favor heavy rather than light seeding. Cutting off the "seed- 
end" was found detrimental to the yield. No advantage followei) 
sprinkling the cuttings with plaster before planting. 

— Dr. Thomas Taylor, microecopist of tbe United Slates De- 
partment of Agriculture, proposes the following ttew method of 
detecting oleo in butter : Dissolve in 20 cubic oentimetres of 
petroleum beoidne 140 grains of a mixture of oleo and butter. 
Heat slightly to secure a perfect soluticoi of the fata. Coaeloo 
and animal tissues may he reatlily remo\-ed by pasafng the liquid 
while warm Ibroiigb line muslin. Kill a test tube with the solu- 
tion, and place in ice-water. In about Iwenly minutes the oleo- 
fat will separate from tbe bolterfat, and fall to tbe bott^im of the 
tulie. being insoluble in cold benzine, while tbe bulter-fat will re^- 
main in solution in tbe benzine. Bejnrate the oleo-fat fnim the- 
liquid butler-fat by (titration. The fat recovered may be aolidi- 
fied by mcchBnieal pressure, placing it l>ctwcfn several layers of 
bibulous paper To ftb!*orb the remaining benzine, after which lbe- 
sheet of solid oleo may be removed from tbe paper with a palette- 
knife. The butter may be recovered by evaporating tbe benKtne- 
by menns of a sand-botb. 

— Dr. Thomas Taylor, microecopist of tbe United States Do- 
partment of Agriculture, propos«« the following new method of 
detecting cottonseetl-oil in tard: DisHoIre in 20 cubic centimetres, 
of petroleum benzine 140 grains of a mixture uf lard and cotton- 
seed-oil. Heat slightly to secure a perfect solution of tbe lard. 
Animal tissues should be carefully removed by pa»$ing the liquid 
while warm through fine muslin. Kill a test-tulte with the solu- 
tion, and place in ice-water. In bIkjuI twenty minutes the lard 
falls to tbe bottom of the tube by reason of its insolubility iu cold 
benzine, while the cottonseed-oil remains in solution in tbe beck~ 
zine. Se]karate lbe lard from the cottonseed-ojl by tilirfltlon 
through fine bibulous paj»er, and subject the recoveretl fat to 
mechanical pressure Ix'tween several folds of tbe tittering- pu per, 
by which meant; tbe remaining benzine ia absorlied. T)m> solidi- 
fied fat may be removed from tbe paper with a (tolette-kulfe. 
The cottonseed-oil is separated from the benzine by means of « 
sand-bath, which uvaporati-s the bvuziue. 
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SHOULD FARMERS RAISE THEIR OWN VEGETABLE- 
SEEDS ? 

TltlR in n question t*t oonnjilprablp iai)K>rtnncp, and one to 
"Which atcention in freqnentlj directeil hy the aKficullnrnl jmir- 
naia It has be^a made the »ul»ject of an experiment by George 
■C. Dutz at the Petmsyh-aniii State College Achcultural Ezfieri- 
ment Station, with a view to determining some facia limt would 
aid in its conalileratlon. Cultivated veR^elable^, an a ride, arc 
further removed rrom their origiual or "wild" Torais hy the 
natural developuienl due to hiKVi culture than are tbe ceteaU and 
other ordinary farm-crops : therefore the eoitditions of Koil and 
caltiration under which \eeciable)^ are ^rown have much to do 
ia fixing tbe value of tbe fteenls niaturinj; on the^e plants. We 
luive only to compare Ihe wild carrot of our tivlds with the culti- 
vate') form of i1k> garden to note tbe change which ha» been 
wrouftbt by pultivntioii. The former is «n annual, with a slender 
root, toui^heued by much woody fibre; the latter is a biennial, 
with a fleshy, tender root. It has often been observeil, too, that 
revensinnn are coaimeD amon^ caiTotn growinx m (Kjor ooil. 
These and ninjtlur facts ooncettiing other vetcetahles should not be 
ignored in con»i<lering ihiK (jnestion. 

Undoiibteilly tliere was a time when mnny tarmerB liougbt 
commisjiou nevdtt with but few sattiifuciury remlta. for often 
ihftto aeedfi were greally Inipoverislied and adnlterated, uml re- 
flected much discredit on the soed-biuineM. It ia fair to say at 
tliiii time, however, that tbe seeds found iu country atore?, bear" 



tog the nameEt of reputable ftraia. are quite as gooil an seeds ob- 
tained direct from the warohouaes. Tho resnlia of aome teats of 
durh H<-e<lK made lout rear amy be found in [luUetio No. 4 ot the 
PennfjlvunJa elation. Tbe sermtnative value of tbe seeds thus 
tested compared very favorably with that ot tbe seeds obtained 
in tiulk. 1 <in!iidfred from a (Inanciiil Blan'Ipoinr. no farmer or 
gardener can complain about ibe price of seeds, when for a dollar 
a full .vsoritiient of good clean ceed. in quantity mfficieot for a 
family can tw oUtutned. If. however, (he farmer tries to save 
this pxpenpp by r^ii^int: his own peeds, he Hndain a few years that 
his vegetable* are nol po choice as Ihey once were, hecaose the 
deeds nre not «elf>ctH wiili rare, and the proper cultivation has 
not i-een given to the garden. 

The quesliun in its s'lentilic aspect presents itftelf In the follow- 
ing form: Are vcviIh nbiob have mattered under high cnltivatfon 
(as tin cur Iwsl seed-rantis) better for <inr If kp enriched farm soils 
than neiHls which have matured in this iKiorer foil? The answer 
muHt he found in « comparison of resuUti regarding earhoess, pro- 
du4-li%'entr»H. vigor, and quality of the producls. The conditions 
at the station were very favorable to the «ork. and la 18^8 seeds 
wnr-- garhered fiom ilip best of those vegeiabh-s tJiat st'eded. Tbe 
ground in which they grew in not » rich gortJen soil, but only an 
on) inarj larro soil. Thwe eeeds were planted Inst y«-Br along with 
^eeds of Ihe stmie vaiieticA from tiie eeed-houses of Landreth. 
Dreer, Thorbum. and others. In March the peeds wereoxamiued 
and careful weights taken of a hiindre*' setdB of each variety. 
From tlie figures in the t^iblitt of lomiit'i.-:-. rudishes. nnd lettuce, it 
appenr^ that in nearly nil vdrii-ties of the lirsl two vegftablea 
mentioned the statton-gr^mn se^ia were heavier thnn those Jrotn 
tbe seed-hnuses. while tho^e of the IfituceH in the majority of 
casea were lighter. Following this cxflmiuaCion. a test of the 
geru<inalive valm-s was nmde bv putting a hnndre<l see^Is nf each 
variety in the geruiinalors. Thefw rwulls are sUghrly in favor of 
the stntl<>n »^eds in caae of radi^ben. but against ttieni in that of 
the tomatoes. 

The seeds of each vegetable were »own at the same time, and 
given similar Ireattneni. The beans and tomatoen sulTered some- 
what from a severe late frost, and lii.-uee we cniutol attribute 
much vnhie to the ligures on earlinem and yield, except perhaps 
as compariminiK under like conditions. 

U wfli" observed after tbe frost, which occuried on the 99lh of 
May. that the piiuit^ from station seeds were, asi a rule, imwt 
seriously affected than the others. 

Tbe indications of tbe tables are, (I) the elation B<e<1s were, as a 1 
rule, heavier than the purcfaaaed seeds ; (2) the weight was no 
indicntion of ihe gerniinative value of tbe »H-ds ; (3) in the 
majority of cases tito earlier marbetahle products were obtained 
from the purchased seeds ; (4) tlte greater yield, with but few 
eJCceptiODs. was obtained from purchased seeds ; (S) lettuce from 
purchased seexl produced beads that did not "shoot up "to 
dinner us early iis the plants from station seed : (8) radishes from 
purcbaeed m>eds were larger, more tender, and more uniform than 
thO!>o from station seeds : (7| on the whole, the results are strongly 
in favor of aueds from good soil, however rich that may he. 

The cxperintenC will not cense with the present results, how- 
ever conclusive Ihey rnay appear, as it is desireil tci determine 
how much is tost by several years' use of seeds raised on avc 
soiL 



CUMATOLOGICAL TEStPERATlTRE. 

It is well known tbat the sensation produced by heat and cold 
of tbe atmosphere ujion tbe exposed surfaoG of the human body 
has no direct ooDstant relation to the rising and falling of tlie 
temperature in the shade, commonly regarded as the tejupera- 
ture nf the extenin! air. Wlien overlieate«l, we fan ourselves or 
court a drought, and wind producer a like cooling efTeot, tn 
stagnant air the heat of the tropics is unbearable. In polar 
regicms the cold of winter is unsapportxible in high windu, Thus 
a cooling seusutiou is uiaiutained by a breeze tlu-oughunt tbe 
themiometrical range of tamperalure. But, wliatever the tem- 
perature of the air may be, in sunshine we exporiMice additional 
warmth, especially if there ii little or no wind. Hence our ibd- 
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saCions of beat anil cold are due not merely to the temperature of 
the air. hnt also to tlie ilin^t itolar radiation aud tbe wind's 
velocity. U|)on thin bnnia. Mr. J. Vincent, the Belj;ian iiieteor- 
oloffist, as wo team from Engineering, has exin^rimenCwl on the 
tempomttire of the exjioaed Borface of the human body, aa tbe 
handn and face, and (tJTen an account ol hia investigation in L'iel 
et Terre under the title "CliinatoIo(ficaITemi»eraturL'." A long 
series of obwrvatiaua haa conducted him to Ute fomiala, adapted 

to Fahrenheit's thermometer, "---^-^=142. whence 5=70.8 

+ 0. d ^, wlwre 99. 7 " is the interior temperataro of the human body : 
.^.thetemperatureof thenir; S, tJietemperatiireoftheexiKsedskin 
when inshaded and calm air. L*t Ehe the excess of solar radia- 
tion shove the tempemturc of the air, V the velocity of the wind 
in miles i>er hour; then C. the clitimlohiKical temperature, or the 
temperature of tlie akia, as itiHucnced l>y A, E, aad V, is 

C=7O.3+0.3^+O.2A'— V4.84 l^. 
Thus, if .■1=48", £=*", r=30milc'8. then C=76.3^ and this ia 
khe temiterature of Uie exposed <ikiu; whereait in calm air it would 
have l)een 85 5", and in calm and Bbaded air 84.7*". Hero the 
efT(x;t of BumhtDe is very small. It is often very coiLsiderable, 
Observations curried out in thin maimer during D«'ember, 18S0. 
show tJiat the Ihci-mnmelrionl colde(*t day. 2l>,8''. was the !Id; the 
warmest. 48", t]ie24t1i; whereai^ the grentcflt senwitiou of cold, 
71.4*, w«a due to the Irth ; of heat, SB.B". to tiio IBtb. Although 
tbe air was not so cold ou tbe !>th as uu tbe 'iH, it felt colder bi^- 
'Canse there was no wind; and n1tli«tigh the 24th was much 
warmer than tbe I. '>th, the I.>th ft-lt wju-mer because there waamuch 
lea* wijid and powerful sunshine. The observations were made 
at noon. The investigation is exceedingly curious and interest- 
ing; gives a dirt-ct utility to ohaer^'atioDs of solar rndiation; aud, 
vitboat doubt, ought to eDlist tlie attention of metoorologi^tj, 
•nd be carried out nmre extensively, for which inirptwethe origi- 
lUtl memoir roust of coar^ be consulted. 

Probttbly It will be found thai lliese relations ore only Uilenibly 
identical in healthy subjects; for pliysiological aud pathological 
inflnenoes, as welt a** those of tlic weather, determine the bodily 
eenaationa. Tlii» invest igatlou, however, clearly make-s manifest 
that our individual bodily expeiHence is in several respects quite 
-a dilTerent meteorological indicator to the unsentimental ther- 
mometer. 

KILIMA NJARO. 

Tais mountain, as U well known, cousista of two summits, 
the Kiboand tbe Klmawenzi, connected by a saddle studded with 
bills of lava. From this saddle Dr. Ueyer tried, in 1887, to 
Acale the Kibo {Spottiah Q:93riptdcil Ma'jitzine), but had to 
give up the attempt on account of the weather. Last October 
he pitched his tent cu tbe aaddle, at an elevation of over 14,000 
feet, aud on tbe Sd of the month set forth at balf^past two iu 
tbe morning, aci'oni|«ni«l by Herr Purt^icheller. aud provided 
with the usual pijuipment of the Alpine climber. During tlie 
■darkoess they made their way to the glacier valley which de- 
■floends from the flanks of Kibo in a soutb-easterly directioo, 
and at dawn stood ou the rocky northern boundary, looking 
<lown into the valley nearly .'500 feet below. Crosflitig this 
valley, the climbers reached the ridge of lava forming its 
aouthem boundary, up which they purposed to make their 
way to the summit of Kibo. Here tbey met with tbe flrst 
patches of ttnow, lying imder the protection of tbe roeka at an 
elevation of 16,400 feet. 

Their route now led over blocks of stone and heaps of d/brU, 
ap the steep lava ridge. — a toilsooie way, — where they bad to 
make fre«]uetit halts to recover their breath, for the rarity 
ot tbe atmosphere became more nnd more perceptible. .Shortly 
before ten o'clock they came to the lower edge of the icy mantle 
which encircles the summit and conceals it from view. The 
height nf this spot was uboul ia,370 feet. Tbe rocky declivity 
■over which the climbers had asrendeil had an inclination of 30' : 
tbe icy wall which rose above it. 35". Dr. Meyer and his com- 
panion found it very exhausting work to scale this slope, cut- 
ting steps, as they advanced, in tbe ice, which, far from being 



Arm at tbe bottom, became still more unsound and uneven 
as tbey ascended. At length the crevaaaee wore crosned, the 
highest undulation of the ico visible below was surmounted, and 
at a quarter to two o'clock the climbers stood on the edge of 
tbe crater. Here tliey perceived that the higiiest point of the 
crater wall lay about one and a half bourn' march to their left 
on tbe southern side. Weary as tbey were, they did not ven- 
ture to run tlie risk of being c^aught in a fog, or of being obliged 
to bivouac on the mouotain-aide without any protection against 
the cold. They therefore turned back, and. after a day of six- 
teen hours, reachetl Uieir camp on the saddle, congratulating 
tbemseUes that at any rnte tbe true nature of tbe sammit 
bad been disrovpred. Three days later they again went forth, and 
passed the night iuacave tbey had remarke<i in tbe right side of 
the glacier valley, wbither Dr. Meyer's negro follower curried 
their blankets, etc. No fuel could be procured; but, con- 
sidering the elevation, 15,1.1(1 feet, tho night was mild (10. fl* 
F.}, for their bivouac was sheltered from the wind blowing over 
the glacier. Starting at three o'clock, the climbers reached 
the jjoinl where tbey turned back ou tbe former occasinn, ot 
a quarter tu nine. It4 elevation above the sea-level was 10.290 
fpet. Beyond thin point no great diflScuIties were encountered. 

TIw edge of ice which runs round the crater slopes gradually 
up towards the south, where it is pierced by three peaks. It 
WHS impossible for the eye to decide which of these three was 
the highest, and tl»orefoip Dr. Meyer ascended all three, i 
found that the middle one waft 50 to ^5 feet higher than 
others. This, the highest point in German territory, being 
somewhere about 19,181) feet abnve the sea-level, he named 
"Kai»er Wilbelm Spilze." From this position the crater 
could be well observed. Its diameter la abtuit 6,ri00 feet, and 
it sinks to a depth of G.V) feet. On tbe north and past tbe ice 
descends from the edge inwards in steep terraces, while on the, 
west and south lava prccipice-i take its place. A little to th* 
north of the centre a slightly arched eruptive cone, comj 
of dark-browD ashes, rises to a height of 400 feet ub<ive the 
crater bottom. Its upper |*fftion is Iwire, but its base is cov- 
ered by a mighty glacipr which escapes from the crater through 
a cleft in its western side. 

AUiut » furtntght later Dr. Meyer visited the northern side 
nf tlio mountain, where be found the ice mantle much nar 
than on the other side, be^tnuiog ut an elevation of 18,3a( 
feet, but BO steep and bard that only experienced ruuuntaineecfl] 
would l>e able to croba it. He alio descended thmngh the great] 
eastern cleft into the crater itself. Dr. Meyer also made »e»* 
eral ex|>editioQs up Mawenzi, or Kimawenzi. It is evident 
a much longer period has elapsed since this crater became ex- 
tinct, for tbe whole mouutaia is riven, eroded, and degraded 
in a marvellous manner, so that it is both difficult and danger- 
ous to climb over its rocks. Dr. Meyer considered It vain for 
two men to attempt the ascent of the highest piimacle, but lie 
reached the top of another not much lower, which lie found to 
have a height of 17.2^0 f<>et. Towards the east the flanks of the 
mountains sink precipitously. The lava is so friable, and has 
been so much denuded by wind and rain, that the mountain 
is reduced to u moulderirig skeleton. It is a mans nf turrets, 
pinnacles, pyramids, and battlements, intermingled with heaps 
of detritus. 



nOOK-REVIEWS. 

Sound- Engligh. A Lnngtiage far tiie Worlii. By AuuuSTlN 
K.NOFIACII. New York, Stechurt. 12". 35 cents. 

This is another attempt at spelling- re form. The author justly 
holds tluit the Englisli language, by its simple structure and its 
extensive and rapidly increasing prevalence, is entitled to be- 
come the uuivcRuil lauguaice for inleruatiooal cumrauuication. 
But the present nrtliograpby of English is an instijx'rable olatjiclo 
to its adoption as the world-lanKuuKe. and tliis obMaole can only 
be removed hy a phonetic spelling. Ap^iarentlr, also, he is not 
satiatled witli the phonetic 8>-stems Uiat others have proposed, 
though he offers no criticism of tbem. His owu system luu three 
essential points, though some of tJieni are not peculiar to it. He 
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gives mtftt of the vowel lottore tlieir Itatiau sound, and proposes 
to introduce at Anrt fire new- letters, to be fallowed by six hiotr 
at a later time. But the chief peculiarity of hiH tiyetem is the 
"strcngtJjeuiDg" of the vowels to denote tlieir long sound. Tliis 
is done in printing by the use of fnlt-ffiee type, tliua. "uphold." 
and in nTitin^^ by a heavier shading of the letter. This, as it 
seODifl to us. will be on insunnountable obstacle to the adoption 
of thesyBttm: for whu will take the trouble, in rapid writing, 
to shade now and then a Ic-tter more lieaTily than the rest? 
MoTMnrer, we graTelr doubt if any Hystem van be brought into 
nae that coutaina new letters; and. il new letters an; to be in- 
troilucvd, tiwTv are otlier sysleuis tliat liaTe quite as good a claim 
to be ailoptod as Mr. KnoHach's, 

On thr Rdnttvf Advantage 0/ Tuba Kith Botlmiia and Tub» tcith- 
out. Printe<l for the author. New York, for sale at 30 
Cooper Union. 12*. 

Tms anonymous work c^msista of two partf. the first being in 
the main a polemic against the views now held by many of the 
Swetieaiborgian clergj*. and ihe if<;ond a statement of the author's 
own views. He uiaiutains that the profettsed followers of 
Swedenbiir^; misunderstand or misinterpret the dcvtrines of their 
master, and in particular he condemns lhi<ir pantheism, which ho 
thinks Swedenborp would liave ri'ganie^l with aversion. In this 
polemic aj|;aiu9t pantheism he makes some good puints ile 
afHmi» atno Utatthe doctrines he criticises have no rational basis, 
th«y are tubs without bottoms; while the real doctrinps of 
Swedenborg. as the author of this book understands them, liave a 
basis tliat is all-sufficient. He then proceeds to state liome of 
these doctrines in a simple nnd popular way, the leading 0110 
being a mystical interpritation of tlie doctrine ot Ihe Triiitty. 
Every thing that exists, he tells us, consists of throe elements. — 
sabstance. form, aud force; and i)f tliese elements he sa>t>, tliat. 
though "cssentiiiUy different, they yet sliall have a cotmnon 
name, 'perwm.' for eadi i> a iiersoii." He then goes on to 
maintain that in the Divine lieing substance is the Father, form 
the Son, and force the Holy Spirit. Such, accordiug to our au- 
thor, is the true doctrine of the Trinity, and the highest principle 
of religion. We greatly fear, however, that this tub also has no 
bottom, for we can see no rational basis for such mysticism. The 
stithor exi»resses himself well, and fvith great'^r simplicity than 
most writers on such topics, and his work will doulttlfus have an 
interort for Swedenborgian readers; but to other men it is not 
likely to be of much use. 

The Wap ottt of Agnosticimt, By Francis E^linowood Asbot. 
Boston, Little. Brown, & Co. 12°. |l. 

This book consists of a series of papers baaed on lectures de- 
livered at Harvard College, and originally published in the A'eie 
Ideal newspaper. Tliey are in the main a briefer and simpler 
atateraeot of Che views eiqiressod in the autlior's "Scientific 
Theism."' Tlie iutrtiduction is a lively attack on the agnostics 
for maintaining a purely negative attitude, and refusing to make 
any attempt toward a positive theory of the universe. Mr. 
Abbot justly holds that mankind can not and will oot remain 
without such a tbiMrt'. and declares that the liberalism of the 
present day, on account of its negative character, is "inAnitoly 
inferior to the Chrisilan mytl»ol(»Ky which it h.^ displaced." 
Yet he maintains that liberalism alone can furnish the true con- 
structive theory of the universe wliich is now so greatly needed, 
and bis on'u aim is to pre^nt the outlines of such a theory. 

As his tlteory has already l)een given to tlie public in his 
earlier and larger work, we need not devote much space to an 
analyvis of it. Hia leading doctrinut are these: I. *The uni- 
versal results of tlie 8|>ecial sciences, including the method 00m- 
mcm to them all, are the only possible data of phiUcj<iphy or 
onivenal science." 3. "Tlie universe is known as at once infi- 
nite machine, infinite organism, and iuliuite person, — as me- 
chanical in its apparent form and action, organic in its es- 
sential conslitnrion, and personal in its inne-rmost being."' This 
theory, in its iilentiticatinn of the deity with the universe, is 
pantheistic, but iu attinoiug the pen>omility of the deity, it is 
opposed to pantheism. Another of Mr. Abbot's esaenlial doc- 



trines is hii^ nxilism, which he maintains in opposition to 
phenomenalism or idouliEni of the prevailing modem philoso- 
phies. The book in written in a vigorous style; and, whether 
one agrees with its doctrines or not, it is interesting to read. 




AMOXO THE PUBLISHERS. 

W. A. Linn's article on "Co-operative Home- Winning," 
tlirough building afflociatlnnn, will appear in the Hay ScTtbner, 

— Henry Holt & Co. will publish so<.»a "Introduction to Sys- 
tematic Botany," by Charles E. Beseey, professor in the Uoi 
versily of N'eloBnka, and autitor of Bemey's "Botanies" in 
American Scienoe Berles. 

— The last issue of Oatrlen and Fureat presents a complei 
list of the works treating of laiidsca|)e-gardeuing which ha 
been published In English, French, German, and Ttalian since 
162>1. the date of Lord Bacon's famous essay. It includes not 
only all bouks aud pamphlets, but all articleii and reviews on thft-^ 
subject, and covers nearly five clowly printed pages. To maki 
room for this list, which is a work of iiemianent value, the pa 
has Iieen enlarged, and contains, besidea an illustnitjou of Cler- 
mont un the Hud«m. with a description by Charles Eliot, iia 
Usual amount of matter in tJie various fields of horticutturo an 
forestry. 

— Frederick W. Whitridge, tlie well-known New York lawyer, 
who contributes an article to tlie April -ScnfeKcron "The Citizen's 
Rights as a Householder," tells the following story : "Tlie seri 
of papers upon tJie rights of citlze-ns, of which thU in the first, 
bappentvl lately to be mentiooed before a person of ripe and 
sound judgiueut. who has seen much of the world, hut who is 
nnt a native of lhi» Moule Cristo of nations; aud this perMiu. il 
luminated by the knowledge of niany cities and men, thereupon 
exclaimed, 'Rights of citlKens ! You Americana haven't got any 
rights; or, if you have, you are all so afraid of each other, yoa. 
dare not assert them. ' ' * 

— A curious phenomenon, in virtue of which electric cars are- 
aided iu ascending heavy gradea, is alluded to by Joseph Wetzler 
in his artlcleon -'The Electric Rnilway" in the April Scrttmer, 
This pbenomenoD, which was probably first observed by Leo 
Daft, at his works in Greenville, N.J., In IH^i'i. is. tlrnt. when 
the current pusses from the car-wheel to the track, it causes an 
increased friction or resistance to sliding between tltem. the re- 
sult of which is that slipping is to a large degree prevented, and 
heavier grades can be attempted. The explanation of this phe* 
nomenfoi, though not completely established, seems to He in the 
direction of a slight welding action which takes place between 
the wheel and the rail, cauiwd by the heat generated by the cur 
rent. 

— Messrs. Criggs & Co. of Chicago have published "Semiti 
Philosophy," by Philip C. Friese: and a singular book il is. 
The author professes to hn*'e the only true interpretation i: 
Christ's doctrine of the kingdom of God, claiming tliat it i 
known "instinctively;" ond he here gives a statement of the>j 
doctrine and its practical applications. He presents to us "so- 
much of the unwritten, inntiuclive, rntioual, ideal, or natural 
constitution of the kingdom of God, or universal society of the 
races of mankind, as may, when universally assentecl to and 
adopted by tacit or express general agreement, be established as 
such iu writiu)^." It is drawn up iu articles and sections like 
the Constitution of the United States, and providesfor a republic 
of letters, a republic of tlie Church, a republic of industry, a re- 
pnhlic of charity, and a republic of govenuneut, the orgnni7.ation 
and functions of each of which arc duly set forth. What it all 
amounts to, we are unable to see. The book is a curious com 
pound of crude social projects and hazy metaphysics, and that 1 
all we can say for it. 

— The opening article of The ChauUiuquan for April is h 
Prdeaaor James A. Harriaon, Ph.D.. LL.D., of AVashington an 
Lee University, on "The Arcbsological Club in Italy;" "Ijfi 
in Modem Italy." by Bella Stillmui, follows; the eminent phil 
ologist, Professor Federico QarlNuda, of the University of Ro: 
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Publlcattona received at Editor's OflSc*, 
March io-i5. 



JUXBy, Q. Tb« Colonra of Flowm u niusirstMl la 
tba Sritlah Ftora. Landtm And St>w York. Hnc- 
mllUn IS*. n»p. fl. 

Bbivtok, D. O Esurs of ui A[D«<ri{'«aiBt: I. £th- 
■oloiriio aad ArchvoloKlc; II. MvUiulaifj «D<t 
PD)kXor«: ni. Oraphlo SfBtBinaacd LUnnitur«; 

Ml p. #■. «S. 
PLOirBB. W H. fkAhton In nvforoittv ua U]unr»t«d 

tn tbe Customs of BarbArouaaml (^IvUUfd HaoM. 

Loodun and New York, Maccnlllan. S& p. IS". 

SO MOM 
HlOU. W. M. ElemAQUry DvaamlM ipf PartlHra 

luaA SoUda. Luutluu aoil Srw York, Maomlilan. 

so; p. IS' •1.90. 

LwHin, (t A. juD , ntid RooC. O. U. PraoUcal 

BlwtHcit/lD MMi«tii«! and Surnrr. Philadel- 
phia and landon, F. A DsTli. SSip. fp. (it. 
Lo^()F■UyOw Loafl^ta. ConapUed by JtMephtan £. 
HodgdOD. BoatoD and Kow Tark, llimalitnn, 

Hifllhi.ttCo. ice p. n*. aoc<-nt« 

SBKsasto, D. H. Kunthnra rnlTersallzed : An Ad- 
Tuiced AjMbra. Part Seoond. Nv«r York. 8<w- 
tOQ. aadCnioaicu. Apploton. ITX p. I£> 

SlOTH. J Dtatlooan ol PopiiJar Nainee uf Kcononi 
le PUnto. LoodoD and Ncir Yurk, Mac ni 11 Ian 
■»7p. )■•. pi SO. 

89BTaM8, F H., nd, Th« Etfirtrntb Book of Euclld'a 
Eh-RM^ta Propoaltkiaa l-tl. London and New 
York. MacnUlan. 460. )6». SO casta. 

TtiM Willi Uottoma and Tuba wltliDUt, On the R«La- 

tlva Advaiita|i« of: b^lng a RanitiUiiK Lcttt^r 

I tromKConpt>r'a AijirentlGv lo a Bv«di<DliurKlan 

I Clargrmaa New Turk, ao Cjjoper Union. «b p. 

WsRDRt., P O. H. Blatorr of Bgrpt Neir Totfc. 
AppI«toD. iMp. 16*. 



HEAVEN .4W» HFLL. By Ema!*- 
t>BL SwKDBKBOBQ. 41ti paK^s. pap«r coTor. 
Hailtd pre-l>iliil for 14 Cents in stamps l>y 
the Amerieaa Swedeaborf; Printing and Pub- 
liihing Society, SO C<Mtper Union, N. T. City. 



|LI FE-LORE: 

A MDNTHLT MABAZINE Or PIpgiAll IIOLfllT. 

T** SubJ'ct.Matttr u LIFE-U/t in alt ittformB. 
fiant and animnl, from the •' tcuxMt " to (Ae " High- 
€H," rtcent atid rxlinct. The tngravinff and letter- 
prtemare beauti/uUy prvducfd- 



PTBuamn bt 

W. MAWER. at Eaacv Hall. Eaaax 3tr*«t, 

Strand. London. W.C. 

PMt-fr«fl tor twalvo inuutha For Vt.SL, prepaid. 

MOTI4-KH OF THK PKKHN.. 

" AttracilvB la (orm. beauilfallx prtai«d, and t1(- 
oroualr «rrtu«D."— i>f*p<irrA. 

"We expect It will b*i-'ome oao of ow mosi lu- 
portaat masasiuea."— i/oli/ox Conntr. 

"We prM lot a career for Lire-Lor« troribfOt It* 
I hlsb kinu AQd the abllUr K dlsplare." — Clliten. 

JUHt l'iibli»hefl. 1'imo. $2..'iO. 

HISTORY OF BOTANY. 



la3O-lfiS0. 

By JULIUS VON SACHS, 



IProfesaorof Botany lu tb« Uulrenltj of Wurstiurir. 
ATTHnRIZBO TRANSLATION 
I By HENRV E. P. CARNSEY, M.A.. 

I Fellow of Mafcdalen Collaga, Oxfunl. 

ISAAC BAYLEY BALFOUR. H. A.,M.D,.F,R.B. 



VnuffBooK. 



Sbcoko Book. 
ToiBQ Book. 



covr*vi%: 

NIttory of Korphclogj and ClauiAcation, 

1530.1860, 

Hiilory or Vegatable knxXumy, 1 67 1 • I £60 

HittAry of Vcselable Physiolcfy, 1583- 

I I860. 

"Ko EDaterr of Botuijr In EiiKUali tiaa ever bena 
pobUibed. and It la to enpply In Mtne mwunro tbla 
want, lona felt bv Eii«llah-R|i«aklug atudenta. that 
this U-aualiOlm) of Profeaaur ttaoh** mnatcrijr nkelch 
has liruu pn>p*rBd."— NpTK dy rtiK TnAttaLATotc 

■ACIIUM & CO.Tm 4lh Ave., K. Y. 



SKCOSD EDmOX. 

NATURALISTIC PHOTOGRAPHY 

FOB STLDK.^TN OF THK ABT. 

aid paves »iv>., clot*. f-J.W, po^layr ;>rr/j(iii(, 
"Thla book «otitabu a greater amount of Infuriun 
tioD on the artiatlo elements tu Xm cimiiiiJiTiMl in 
photo^rraphy than aaj- that wv know nf "—tiei^r^tific 
Avteriran. Demiripiivp circulAra on application to 

B. A P. N. SPON, ti Cortlandt St., Haw Yerli. 



J VST orr. 

Speecb ReadiDg and ArticulatioD 
Teaching. 

By A. MELVILLE BELL. 

Prite, 25 C^ntt. 

Practical Tnstructiona in the Art of Reading 
Speech from ttiv Mouth ; anil in the Art of 
IWfliiiijij Artimilatiun to the Deaf. 

[Tbifl Work— written at lliu itU|!ptMtion of MIm 
tteraJ) Puller, PrlDol|>al of thr Honur Mann Brhool 
fur the Deaf, Boston, Maaa —Is. ao far aa known. Iba 
ftnrt Trvatlae pnbltaJted on "Speech R«adiiig."J 

*,* The above work may be obtained, by 
order, through any bookseller, or post-free 
on rpceipt of price, from 

N. D. C. HODGES, 
47 Lafayette Place, New York, 
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OF 



ECONOMIC PLANTS,. 

BY JOHN SMITH, 
Attoctatf of the LinnTon Society, tut/ior of" 
" Uistoria FUt'cum, " " IlMory 0/ 
Bibtr Mantx," etc., etc. 
For more than forty years Mr. Smith wa* 
connected with th? Royal Onrdcus, Ken., 
which gave him remarkabloopportunities for 
becoming nc()uaintcil with the largest oollec- 
tian of living pl&nts. nativii and oxtrtie, ever 
hmiight together: unJ from 1H4S. he was 
aasociuti'<d with the late Sir. W. tlooper in 
building up the Kensington Muifeuai of Eco- 
nomic Botany. Baaed on all tbift experience, 
Mr. Smith baa produced this t)ictioniu-\* which 
gives ander their po[ralnr naineH information 
about plants that fiirniuli the wants of man, 
thuir liiiftory, pro<lucts and uaeii. Having 
received a large invoice of tbii hook front 
the I^mlou publisher, ve offer to moil copiM. 
postpaid at a discount. 

List price, $3 50 : our price, fa.So. 

SCIENCE BOOK AGENCY, 

49 LaAsycllc PlHce, Blew York» 



(HEADY THIS IVEKK.) 



A NATURALIST'S VOYAGE ROUND THE WORLD. 

Journal of Researches into the Natural History and Geology of 
the Countries visited during the Voyage round the World of 
H. M. S. ''Beagle" under the Command of Capt. Fitz 
Boy, B, N. 

By CHARLES DARWIN, F.R.S. 

An mtirelif iMur edition, handsomely iUtatratfd, eoiuutinff of Views of the Places visited, onl 

Beprexentations of tkf AnimaU described. The Illustrations are chief Iff 

pom Sketches taken on the spot by R. J. Priiehett. 



The oxtraonlinnry minuteness and aocuracy of Ur. Bnrvrin's ohaervationa, comkiiwA 
witN the cbarna and aimplicity of his deac-riptinna, liave isaured the popularity of thie book 
with all classes of readera — and that popularity has even increased in recent years. No at- 
tempt, however, bos hitherto been made to produce au illustrated edition of thia valuable 
work ; I) amber I ens places and objects are mentioned and described, but the difhcuiCy of ob- 
taining authentic and original representations of them drawn for the purpose has never 
been overcome until now. 

Most of the views given in Ibis work ore from sketches made on the spot by Ur.. 
Pritchvtt (wvll kuowu by his oonuectioD with the voyag^es of the Swnbenm anil iVnnilrrrr), 
with Mr. nnrvrin'H book by his aitle. Some few of the others ore taken from engraviaga 
which Mr. Durwin had himself selected for their intereKt as illustrating hia voyage, and 
which have been kindly lent by his eon. 



With maps and 100 iiiustrations. 8vo. cloth. Price, $5.00. 

D. APPLETON & CO.,PuBLiSHERs, 

I, 3 and 5 Bond Street, New York. 
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wribeii of "The ladobtednaas of the RogUsh Language to the 
lAtdn;" ProfeMor Ailolfo Bartolt be^^ina a aeries on "Italian 
Literature;'* "The Politics of MeJiajvul Italy" are cjMisiJered 
by Professor Philip Van Neaa Myers. A.M. : Principal James 
Donaldmn, LL.D.. of the tJnivoreity of St. Andrews, Scotland, 
ooatributM his second papftr on "Roman MoraU;*' Aitjert Shaw, 
Ph.D., prtxlicts a hoiMful future for "Kitting Bulgaria;" a now 
reahn nf invet»tig:ition open to the physicist i« ilisoiissGd by Pro- 
feSAor Kdward L. Nichols of Cornell University, in "The Pro- 
duction of Artificial Cold;" the Eagliah wTiter, Arabella B. 
Buckley, cominuea her studies on the "Moral Teachings of Sci- 
«nce;*' and Mr3. Carl Bams does the same witli "Wliat are our 
ColIcKC Wi>inen Doing?" New to ni(wt readers wrill he the in- 
formation in the article. "A Botinicfll Ctardeii in the Island of 
Jara." "AStudyof Spiritual ijtm" likely to attract attentiuu 
is cuDtributed by a member of tJie Seybert CommiiBiou, RuUrt 
Ellis Thonipaou, of the University of Pcunsylvania. The usual 
space 13 given to odJloriaU aud C. L. S. C. matter*. 

— The March itaffazine of Amwican History contaim a chap- 
ter, "Celebrating the Birth of William Bradford. " by Thomas 
Bradfonl Drew of Plymuuth, taking us backward to the first set- 
tlement in Xew ICngland; then we liiiil some jiersonal memoriea 
from tlie pen of Hmi. Charles K. Tuckemian, writing frum Italy 
CO "Sir Jehu Bowering and American Slavery." We have an 
account by W. R. Garrell. A.M., of the controversy concerning 
"The Northern Riiindary of Tennosaee," which Btretche<l over 
alrty-eight yeare, and H interesting just now in view uf the 
boimdary suit recently instituted by Virginia agaliut Tennea'^ee 
In the Supreme Court of the United States; and entertainment is 
given In ■■Hawllwme's First Printed Article.'* by Kate Tannett 
Woods. "The Story of the Greatest Auditing Office in the 
World," by Milton T. Adkin». is sttatiKtical, but desirable to 
pooseaBund preserve; luid the "Neglected Grave of Seth Poine- 
roy," by Frank Sutton, will awaken uympatliy. The leading 
illustrated paper of the number ia a pictture of "Lile in New 
York Fifty Yeara ago," by tlie editor. Tlie period reproduced 
opens with the completlou of the Erie Canal; and glimpses are 
given, through the diary of an old New-Ynrkcr for twenty-five 
jean, of clmracterB and affairs, of inventions, politics, and 
pauicA, nf uluW, dinners, fancy halU, and ffHeIgn Tisit'>rB. 
Dickens waa here, and, being then regarded as the greatest living 
novelist, waa feted aod complimented beyond any other writer 
of his general iou. 

— Messra, Ginn & Co. announce to lie published in April or 
May, "Directional Calculus," by E. W. Hyde, professor of 
matbematica in the Uuiver»ity of Cincinnati. This wurk foit- 
Iow» in tlie main the methucb of Qraasraau's "Ausdelioungs- 
lohre," but deals only with space of two and three dimensions. 
The tint tn-o cliapten give the theory, and fundamental ideas 
and processes, of Oraaaman'a adminible and oomprehenaive ge- 
ometric method, with sulTicient fulncin and completeness, it is 
believe<l, to enable tlie student to purnnethe subject satiafac^irily 
through th^ remaining chaptem. cnntaining applicutiona U> plane 
and »ulid geometry aud mechanic!!, or to enable him to read witli 
comparative ease Graseman's original works. A very clonien> 
Cary knowledge of trigoDometry, tlie ditferential calculus and de- 
terminants, will besuRirient as a prep-nratiou for reading thi4 
book. It is the Impe of the author, that, by providing a text- 
book on tills subject in Knglish, he may amtribute in some 
measure toward a more general study aud knowledge of that 
wonderful mathematical s>'stem which, though published by its 
tliacoverer in 14-14, has met with the mmt remarkablo indiffer- 
euce and neglect at the bonds of mathematicLins up to the present 
time. 

—Interest seeois never to bo lacking in the controversy over the 
relative value of realism and ideallim in the reaearches of natural 
ecience. and those who insist upon using the "sabjective" 
method of inreittigntion in studying phenomena of the "objec- 
tive" work are still severely criticised. 8, C. Griggs & Co, 
have now in press, and will issue at an early day, "Tlie World 
Eoergy and its .Self-Connervatlon," in which the author, W. 
M. foyant, reasoning from the standpoint that "truth in its 



vital reality is to be attained only through a complete bleodlt 
of Uiese two meihodB, " discuasea the deepest questions 
science. 

—Briefly stated, the resnhfl of tb*" in<iuiry by W E. Stone re- 
giirding tbo Bnccl]«riiie suljslance in ibe sweet potato, reported tn 
the Kebniary nomlier of Affrieuiturnt Science, are these: the 
saccharine substance of the sweet potato exists chiefly, if not 
entirely, in the form of sucrnse; the nee of the pnlariscope in the 
quantitative detertiiinaliim of [he frame seems fosoible (fuch de- 
terminationH shi-wwl one and a half to two percent of tmcroee in 
the rre*h potatoes); (be temperature of cookinx (IwikioBi inverta 
the sucrose and mnvertH more or U-H8 of the starch into a potable 
form. A jiart of Mr. Stone's inrestipation whk made at the lab- 
oralory nr ibc Teunemee Experiment Station, the remainder al 
Purdue University. 

—"The Scratch Club," by Hush A. Clarke, Mus. Doc.. 
feasor uf music in the University of Pennsylvania, has 
issued by the Poet-l.flre Company, Philadelphia. Under 
title of "The Scratch Club," the author has given a lively 
record of the meetings of an imaginary group of musicians. 
who difcuaij music and kindred Hubjects. and tell stories, Mome 
grave, some gay, forming a sort of musical "Tales of a Wayside 
Tnn," Musical taste in America, Handel's "Messiah," Beetho- 
ven's "Aurora" Sonata. mu.sic in the public wrhools and in the 
churches, international copyright, aud liml music, are some 0^ 
the Bubjecta touched upon in the course of these aoimat 
oon verba ti one. 

—We learn frtim The ScottiaJi Oeographieat Magazine that 
new and corrected edition of the topographical map of France^ 
which was commeowd in 1818. will shortly lie ifisued The 
map printed from the original copperplates is now. of counw, 
out of date; but to alter theao large ptate.-i is a work so Icdiuutt. 
that it has been put olT as long aa poctsible, new roads, etc., 
being marked on the riocographic edition. Tlie latter process, 
however, lacks the clenmesis and sharpness of copperplate en- 
graving; and therefore the Service U^^jgraphique de rArmee, 
presided over by Gen. Derr^-CBKaix, is engaged in correcting the 
original plates. In the new edition, alterations and extensions 
of roads and railways will be duty markeil, the towns be en- 
larged 10 their present size, the spelliog of iiamea corrected, 
and even fortificatinu works will appear. The unwieldy sheets 
will be divider! into four sections nach, measuring 40 by 
centimetres (about 15} by OJ inches). Each aection will 
sold for ^0 centimes. 

—Lieut. -Col. Sir Andrew Clarke delivered an address heft 
the London Chamber of Commerce on Nov. 6. 1889 (Chmnber 
of Commerce Journal. Dec. 5, t&89). in which he demonstrated 
the remarkable rapidity with which the British protected states 
have develo[)ed. The foreign trade of Perak has increased from 
£34ti,7»G in 1(^70, to £8,184.685 in 1888; and the little state 
of Selangor, with an area of about :i,Oi!)0 sijuare miles, which 
in 1873 had practically no trade at all. exported and imported 
in 1888 goods to the value of t'2. 872,750. Revenue and popu- 
lation have correspondingly increased. Tlie twenty miles of 
railway ojioned in Selangor in 1887 pay a dividend of 26 per 
cent, and the eight miles completed in Perak in 1888 pay 8^ 
per rent. These railways are now being extended, and will 
promote the prosperity of the country, and yield a satisfactory 
dividend. Half the tin iu the world is exported from theee 
states, and there is a large auriferous region, watered by a 
navigable stream. Tlie agricultural prospects are equally 
bright. Perak can produce cx>fTee of tine quality, aud yields 
abundance of pepper and nutmegs. Selangor grows coffee, 
pepper, tea, and tapioca; indigo has tieen Buccesafully tried; 
and land has lieen granted for the cultivation of tobacco. In 
Songei Ujong, 35.871 acres are already under cultivation, aud 
good croiw of coffee are produced. Palwiig. which has only 
recently been received under British prntninion, has hardly 
been exploited at all; but it will probably prove to be the 
richest of all theae states. Besides its mines, it has fine tim- 
ber, and most tropical products have been grown in tiir 
quantities. 



March 21, 1890.] 



SCIENCE. 



'95 



i 



— The di^cusvton on anonymity in joumalmm nil) bo ron- 
tinned in lli^ March Sev limteu' iNew York. I/ingnianH), with 
extracts from letters by Lalwiichere. LanRi Jufeiiu McCarthy, 
OrKDt Allen, und others; aoi} Mr. Allen also contributes ao arti- 
cle rtn the " Origin »( Animals." 

— '* Hotife Power for StrM>t-Csrfl"i9 the title of a bootc piih- 
lished hf tbo John Stephenaon Compjiny of this dtr. The vol- 
ume is made up luainly of extracts from the proceedin^H of it re- 
cent meeting of the American Street Railway Association. It is 
band^imely illustrated. 

— Harper & Brothertt have just ianued the iic>cmid rolume of 
" What I Rem ember," by the octoRenarinn noveJiat Tliomas 
Adolphlis TrnlloiH*. the elder brother of the Iiile Anthony Trollope. 
The tirst volume, vrhicb was puhlislied aliout Iwo ycare a)tp, 
closed with the death of Mr. Trollope's flrM wife in 1805 ; lite new 
volume covers the period from that date to the year 1B89. AmnnR 
the well-known people with whom the reader becomes acquainted 
in theoe pagvK are Liszt. Von Bulow, Gen. Slieridaii. Kini; Hum- 
bert, Pope T^o, Salvini, Ttistnri, Cardinal McCloskey, Jenoy Lind, 
Lanciani, and Holipan Hunt 

— Memrs. (Jinn & Co. announce "Open. Reaame I" edited bj 
n>. B. W. Bellamy und Mrs M. W. Goodwin, This book is a 

lion of prose and verse, comprising more than n lhoii«and 
ions carefully edited, and arranRed for committinR to mem- 
ory. It is in nu sense an eJoculioniet'H tnaniial, the editors hav- 
ing made the flrhl test of ench selection " le it worth learning?" 
and the second, " Ib it adapted to recitation 't " Tbe book in rep- 
resientative of En/lieh litemture, and also comprlftea many trane- 
lationa from foreign .suurc-es. Its varioas depaitmenta contain 
many of (he faaiiliur classics, and also many extracts from late 
literature never before inolitilt-d in kucIi a collection. It is 
arranged in three volumes, each complete in itself, and specially 
adapted to the age for which it in intended. Vnluine I. is de- 
signed for clitldren from four to ten yearft old ; Volume II., for 
tbtive from U:>n to fourteen ; and Voliitue III., Tlt the oldest stu- 
dents. The pnrp<we uf the lK>ok is to train the memory, to edu- 
cate the litorary ta^te, and to i^upply tbe student with the lung- 
nee<le<l ntandard collection of |ioetry and prose for recitation, 

—The Scientilic Publisbmg Company. P.O. Box 1833. New- 
York, announce the publication of "Oemt> and Precious Stones of 
North America," by George F. Kunz, gem expert wilh TitTuny A 
Co. ThtA book i* a popular desctiption o^ thetr occurrence, 
value, history, and orchteology. and of tbe collections in which 
they exist, with a chapter on i>earlt(. The HtAuding of the author 
will serve as a guaranty for the excellence of the work. Tho 
several species and varieties of precious stones are described ays- 
tefflattcally. and tbe wurk Ih far more detailed and tliorougb than 
has hitherto been attempted. This maguiticcnt work is pmfusely 
illustrated witli tbe ftnewt colored plat«8 ever engraved for a work 
of (hia kind, being the very best work of Heasrs. Prang & Co. 

— Jn Oarden and Fortat for March 19, Mr. Charles Eliot con- 
tinues his series of articles on old American conntry-eeata. with a 
deligbtfnl sketch of Montgomery Place ; and this Hnn old borne 
of the Livingstons is illustrated by a view of lis entrance front, 
and another of an avenue on the grounds. Tbe same number 
containK articles nti street trees, the dwarf Japanese plants at the 
Paris Exposition, the winter colors of the liark iif trees and 
sbrabA, and the cultivation of straw tier riefi, beside^ much season- 
Able information concenung the garden in early spring. 



LETTERS TO THE EDITOR. 

*»• CttrretpondtnU art rn/Hrifnt to be o* bHtfOMpottiMt. Tift teriter't nam* 
U inalt citMt reqHired ntprwtf of goi'd faith. 
The tditor Kill be uUitt to piMiak un|r querira eonaunaul wifA Ike eharaeler 
' thtjountitl. 

On rti^ur»t, (tomtv copi'N o/ thv itMMbtfr eontaittHy hit eommuHicatioit teill 
"b§/umu\td/m to any comMpondmt. 

SoUr Hales. 

Thr forenoon of March 3 in central and southern Arkansas was 
?\d and cnlm, and tbe sky was cloudlew though somewhat hazy. 
ibout eight o'clock white and colored tK)n:i appeared in tbe hare 



about the sun. and continued to be visible until about half-past 
ten, when it gradually disappeared. Tliis phenomenou seems to 
have been mont brillinnt in the south-western part of tbe State. 
'One of my assistants on tbe Geological Survey of Arkan.<ute. Mr. 
Jimjos Perrin Smith, who witneased it in Howard County, Ark,, 
sends me tbe figure accompanying this (made on tbe ground^ 
and a letter, a part of which I append. 

Mr. Hniitb writes from Venetia Grove, Howard Coaniy, Ark.; 
*• At S.3() there was not a cloud in sijjht, but the eastern sky had 
a linzy appearance. The sun was shining with full hrillionoy; 
and on the rtRbt and left of it, and above it at equal distances, 
three other suns ap{)eared, shining almost as brightly as tbe sua 
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proper. The figure called for a fourth secondary sun^ but it was 
too near the horizon for this to be i^een. Radinling from theae 
suns were IniliJant rainbows foiming regular spherical triangles. 
The hnghtnesB of the suns and bows lasted but a few minutes, 
and then begun gradually to fade. Wtihin fifteen minutes, how^ 
ever, the sun had risen high enough In In-ing the fourth secondary 
sun to view, hut b) tbiii time the rainbow lines with it were very 
indistinct. By ten o'clock tbe whole spectacle bad faded sway." 

John C. Bra>'?(sr. 

UtUs Rook, Ark., Marcb 10. 



- Lake and River TemperatDrei. 

A fiEOlKS of temperatures of the water taken during last sum- 
mer near the outlet of Lake Ontario and in tbe St. Lawrence and 
otlicr rivers by the writer, and during the last and previ- 
ona seasons In the Georgian Ray by Staff Commander Boultoo, 
R.N., appean to establish some interesting results, which will 
be detailetl in tbe forthcoming number of the C'ario(fiuii Heeord 
of Scimfe. While some of the results are not novel, tliey all 
exemplify some characteriHtice of fresh water In the great moKses 
in which it occurs in the Great Lakes and tbe St, Lawrence and 
ita Iributariot), under the varying condiliouii of climate which 
the geographical position of those lakos and rivers presents. The 
pointB of interest are, — 

That the Georgian Bay, as well as Lake Superior, fonue a great 
area of cold water. — apparently considerably colder at the bot- 
tom tJian even the deeper parts of the central basin of Lako Hu- 
ron, and varying in Julyand August Ikptwwn 87,75' and 3It,0''F. 

Tliat the occurrence in midsummer of a temperature at tho 
bottom of tbe Georgian Bay, below that of water at its maximum 
density, is remarkable, and may be due to strong bottom cur- 
renta. 

That the waters of the lakes and St, l^wrence flow onward in 
areas of differuut temperatures; Uie variation being generally 
from 1^ to 8°, and Iwing equally obiforvablo under an well as at 
ilie surface. 

That the general rise in the temperature of the Lake Ontario 
wators, us the summer advuiioua. is at first slow, compared with 
tiie general rise in the tewperuturc of the air; but, as uudsnm- 
mer i^ reached, the rise in more rapid. 

Tliat motion in water, as in a long rapid, appeftrx to at least 
sensibly raise itn teniiierature. Cuntinuoua strong currents, on 
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the other banil, tend to equalize the temperature even to a 
tlepth of forty fatliuniB. 

That the temperature of the water ct the iiiain channel of the 
St. lAwrence h atwayB oonsiderably lower than that of the waters 
nearer shore, or of the harbors or the afflueut Htreains. 

That no general rule can be laid down regarding the changes 
<jf temperatare with the incre-aae of depth, each case being influ- 
'Cnoed hy its own special circumBtances. 

That in high summer temperaturea the surface of comparatively 
still, shallow, ftbeltered water, unaffected by main channel cur- 



attached to the under side of the board have racks engaging 
with wheels on the ends of the horizontal shaft, Rhown at the 
bottom of the fdidine frame. A ftpiral Rpring iH wound around 
this shaft for the purpose of balancing the weight of the parts 
to be raised, aud injuring the board against falling if left at 
any elevation without clamping. Tlie board U raised nr low- 
ered by means of the lever attached to the sliding frame which 
works 00 a fulcrum fastened to the stand. The clamping 
arrangement cooaista of a bent lube, its ends bearing against the 
inner Bide« of the sliding pieces. A bolt is passed through 
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rents, absorbs and retains heat to a much greater degree than the 
Immediately overlying air; the difference dejicuding on the aur- 
TDuudingtt, hut being in one instance aa high a(4 11°. 

A. T. DRtmitoin). 

Montrvftl. Cui., Httrch 12- 



INDUSTRL\L NOTES. 

A New Drawing- Table. 

The principal features of the improved drawing- table shown 

in the illustration are that the drawing-board may be raised or 

lowered with one motion of the band, and that the board can 

be tilted to any desirable angle. The vertical sliding pieces 



this tube, and, in clamping, it tenda to straighten the tube* 
thereby forcing Uie ends of the tube oguinttt the inner faces of 
the sliding piece»i, and holding these pieces firmly at any height. 
The advantage of this clamping device is that it does not tend 
to draw the stands together. The arrangement for tilting ii 
easily seen, and the device for clamping is the same as the one 
just described. 

The stand is very light, aod at the same time extremely rigid 
and Arm, and, with the clamping-scrcn-s tightened, there is no 
liability t-o slip, even if the draughtsman resta his entire weight 
on the edge of the board. These drawioic-tablefl are mani 
factured by Messrs. Jones & Mack of Cincinnati, O. 



SCOTT'S 

EMULSION 

Of Pure Cod 

Liver Oil and 

HYPOPHOSPHITES 

of Lime and 

Soda 

ts (^tulfiwort and pmnnrfbod by Inadlni; 

|i1l]ratl.-|lLll9 brCMUSO botit ItIO Cbd f.ll^rr Oil 

■iilI Nt/fophv'phUrm nra ilio r^ooEiilxc I 
Ai;enifl In tliactiruoC Owmumi^j (ion. It I* 
tu I'UliiiAtilo as mlUi. 

is "1 pi-t/'^r 

.'<Mlt/*J"II tt 



Scott's Emulsion* 

l< n irnn'trrjiii t-'lr^i I'l-iflitrrr. tt iM thm 

M.*t if.^,..v/y Ir CONSmaPTION, 
Scrofkla. Oronchitis, Wanting: !>•>- 
•mtiea. Chronic Coughs nud Colds. 

AsKlorScoU'flEmuWlou na-l l&kci)on;hrr. 



A New Method of Treating Dlsda&e. 

HOSPITAL RCHEDIBS. 

Wliftt ire they? Thece is a new d«pacture in 
l)ie Ircatmpnt of disessc. It censislt in the 
collection of the specifics used by noted upedftl- 
is!) ufEurnpe and America, and bringing them 
within the reach u( ftll. For instnnce, the treat- 
ment punned by specisl physicianf who treat 
indigeation, Momach and liver troubles only, 
was obintued and prepared. The irCAlmeiit u( 
other physicians celebrated for curing catairh 
was procured, and so on lilt these incompaiable 
cures now Enclude diseaM: of the lun(;s, IcidtieyK, 
female weakness, rheomaiism and ner\'ou> de> 
bility. 

This new method o( "one remedy fur one 
diiesse" must appeal to the common sense of 
all sufferers, many of whona have experienced 
the ill e/Tects, and ttioniughly realize the ab- 
surdity of tbc claims of I'atcnt Medicines which 
are guaranteed to cure every ill que of a single 
bottle, and the umt ot which, as ^latisiics prove, 
Aas ruintJ mifrt jtvmaikt thiitt akokcl. A cir- 
cular dcscribiiig these new remedies i« mthi free 
on receipt of stamp to pay postage by Hoipital 
Kcmi-dy Company, Toronto, Canada, sole pro- 
prietors. 




DO rOU INTEND TO BUILD? 



Wc oSar an Atlas oi Kcnalble Low Coat 
H»na«a. ■ pontoUo Ili]4 t^ctieii. coatalDioc 
liandaoma llloalrMlona, iloir i>Iiui»,iuiil rull 
deMUpUons ot UiIb popular denlgQ, and Dltr-loor 
olbers, nui|likc la cuai traiB I80D to STJOO. Tbia 
apeutmna dsalsn la for a ootu^n wllb Mvqq rvotnOii 
anil ooadsB tltiOD. It oomltlnes boautr sad comhirt, 
tiaa two large potcfaaa, aad la a popular and proMl- 
oal wofUnc d»aicn, bavlag I>Md buUt a«T«ral tloMa 
for lt« o»lluiM»d umL 

No matter wbat otflB nt a linusfl jou may Intaod to 
build, U «rUI pay you la li«reUil» book. 

Wo wQ] aawl tbIa AUaSi po«t|>ald, on r«e«tpt of 

?nc«, il.— M. D. C. Hodffoa, 47 Luajretie Placo, New 
ork. 
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Readers of Science 

CfirffSfimtJtig with iw viiilitig Aiiv/tliifrs, 
wiUt*H/tragrMt/av*trbym*HlioniHgthisfa/>tr. 



CALENDAR OF SOCIETIES. 

WorncD** ActthropoIog;ical Societjr of 

America, Washington, D.C. 

Uarch 1. — Mi.t. Anita Newoomb McGee, 
A Study or Group Life. 

Philosoptiicsl Society, Wmshiu^on, 

March 16. — G. E. Curtw. The Rclulion 
'Of Siirfnce and Cliamtic Crtriditionii to the 
Flow of Water CniirMeit ; D. E. Fcrnow, 
The Relation of Forcata to Water-Supplies^ 

Connecticut Acidcmy of Arts and Sci* 
ences, New Haven. 

March 18. — Arthur W Wriirhl. Hertz's 
£xpprioientN on Electrical Osctllalion^ and 
the Theory of LiKht. 

Boston Society of Natural History. 

March lO, — H. V. Wilson. On the For- 
matiou of the Alimentary Tana) and the 
Lateral Line in T'-le<>flt.-< ; J. 11. Eint-rton, 
Tlw SpiauiuK Work u( Spidera (wiili ex- 
bihilion nf photograpliB by Horaco P. 
Chandler). 
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Exchanges. 

fFrccofchBTg* to all. llofBaUaractorycharaclar. 
Addran N. D. C. Hod^o, 47 L^Ayctic Plocv, New 
Yovk.1 

Td corratpoMl wiih calWt**> •sminarlsi anil other 
«cliiMili whptF oliiLittf ti( fi>iiiil> anil tninerali uv betrjt 
collectfil. 1 h»vc in ntFiitivp nrivaie cnllertion •>? 
foullk fratn every (caImicaI pctinn, and minctali illut- 
tnUn|{ the common anii (minyof ttic rar« foraxi. Thii. 
«oUKti»B a in «Juplical«, iuid liic duplicam .iic for ck- 
dumn or AaW. Kv«ry ihiBg tx Kiciiiibcdlly clauilied. 
W, A. BrODMll, protewor of p^ology, ^oj tjnl«*nity 
Am.. SrruuM, N.V. 

I have a number at dLiplkitn of nkroACopir illdn. 
moaily hiiianir^l, whirh 1 wiMild like lo wchuixe (or 
o'hert nA« mrw in my collrciioa. Send lilt o( vhai you. 
have IB cich'H'se and get my list. S. H. Tboaip»'j(i, 
New WilniBgion, Pk 

Canrtp ndencc oind CEchuiKct (Olidlcd with pcnuiu 
inlcrc«t«d in the tludy at ADicrican and Mesicui an- 
tiquiliM. I- W. CuDckel, ji Elm St., Now Hiven, Conn 

I with l<^«^ich»ne« or pUcchiMCwcII-fiacd vi liAidcncd 
ventbiii<c iMnbTT<>t (ur Mictisami{. DoitE i)i«.-ull]r re|>- 
tiliau cmtiryoi, but will be glad w secure «nv nuLcrul 
iba) I do Dot pouew. Tbooia* li. 1«t, M.D., HUlo- 
lacic«l L«bor*(orT, Yule Univ«nitr, New Hkven. Coao. 

Wan (rd —Book* and joiirn»li, Ameriraa or foreign. 
rvlaiinjt to Phatugraphy — ear.tiariKe or purchahe, C. tJ^, 
C«B(ie(il, i.jji BntaiWay. Npw York, 

Wanted. — Marine nniralns of the wcii coast, from U. 
S. line (nuthward, and Irt'in Pacific Itlaodi. offered; ex. 
chaacc fton a seneraJ i:alIectioB. — F. C. Browne, Fran- 
iBghan, Maft*.. Ilox 50. 

D. E. Willaid. Curator of tkc Uiucum, AlUon Acad- 
vny, Albion. Wii., will luuwer all fau cmranondence m\ 
•oon aa poHibk. SickncM and dealb In (he famtly, with 
aanr other maiiert. have prevented hi> Aniweting ■« 
tMrMnptlr a* he ihovld have done. 

1 will lire ion eooiI arrow fioMlt (or a Unt f*kr of wild 
callle herai at leant two («et loitfi if you hive >hort«t 
or other horoi write rne, »nd alto how many jitow head* 
you want (or ihem. I will aI(Cicat;lianKe •liclla, rainerali 
and .UTOwk W. V. L.erch, 306 Kau 4th Si , Dkvenport, 
Iowa. 

A few duplicstea of Hmrti radii, Af. rametut. At. 
i'mmJmrtt, Catii-t rm/a. Har/» vrHlri^aia, O/it'^ tri- 
mtmlm, O. rtticniArIa, CkUr^ntmn fumttra/t, Cyfr^^ 
ca^ut irrt^mti't, C. Ifmjr. Ltllia fifamlta. Atmela 
>«//■«. CTA.xHri r«/HiviM, and looic Ibirly dtier ipeclct, 
for exchange loi inelb not ia our collrclion, \a\\ od a]>> 

ilHcaUon. — Curalor Mtueum, Potylechnic Society, I..0U. 
•vilk. Ky- 

Pttolognphi and Stercoaeofrfc ri«w» of Abori^ei of 
any couotry, and fine Iandacape*.ctc.,watiled in exchange 
lo* minernli and fo»ils. — ].. L. I.«wl(, CoMahucn, 
»«w Vork. 

TiTtff^ti-iAlgKmtim*r Hktvrithrr ti*nd-atiati\jcip' 
Sig, lufr,) fot •CMtniiflc l>ook» — ttiote puhliahed in the 
Imlt'matwnal Sritntifie Strits preferred. -Ian«» II. 
Stollcr. Schene<rudy, S.V 

AfCronomical woiki and lepMti wanted in cxchanxe or 
to buv. Keuurti u( I'biervatiiinx '.hi the jilinet Neplnne 
nad ill satellite ipcrully detired ^t-'dmund J. slleri- 
daa, R.A., t^j Adciphi St.. BrooUya. N.Y. 




CATAKKU. 
CaiJirrhal Doarnra^-Hmr F«Ter. 

A (law HOMa TNKATMKNT. 

Svflieren are not gpt>eralty aware that the*-e 
clixa«vsare coniii|;iou<, or that ihey ate due lo 
ill? jirtrMTici? of living patasiie^ in the lining 
membrane of the not and eustac^iian tubes. 
MK:mM:o|ii(; rntearchi however, has proved lhi% 
to be a fact, and the re«ult of thic discovery it 
th.it a Minple remedy hn^ lieen fammlatcd where- 
by catarrh. CKtaahal deafneis and hay fever are 
pennaneiilly cuietl in fcotn one In tliree »intple 
ap)ilication> iriAtle at homi; by the palient once 
in two weelc«. 

N.B — This treatment is not a §nulT or an 
oiniment ; both have been discarded by repu- 
liable physicians as injurious. A pamf^Ict ex- 
plaining this Hew treatment is sent free on 
reccrpt of stamp lo pay ponage, by A, H. Dix- 
on & Son. 337 and 33g \Vest King Street. 
Toronto, Canada. — Ckriitiam Advocat*. 



SufTerer^ from Catarrhal troubles should care- 
fully read the above. 



A TEMPORARY BINDER 

for Seifutt is now ready, and will be mailed 

postpaid on receipt of price. 

Half Morocco • tj ceau. 

Thii binder tx Htrong, durable and 
el«sanl. ha« gilt lidc'title. aa^ allowi 
the upcning of the po^ei perfectly 
All. Any number cao be taken ooi 
or repbccd wiihoiit diiturbinj the 
othori. nnd ih* paper* are not muti- 
lated for «il»eiqii«nt pcrmiuteni bind 
ing. tiled in this binder. Stitnre i* 
alwayi conveoteoi tor rvfercoce. 

N. O. C. HODGES. 

47 Lafayette Place, New Ytwk. 




ANY OF 

Prof. A. MELVILLE BELL'S WORKS 

-ON— 

Elocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World- English, 
etc.. 

SUPPLIED BV 

N.D. C. HODGES. 

47 Lafiiyctte Place, N.Y 



CerrespoHdtnce soHcited with parties 
seeking publishers for scientific books 
Sh&rt monographs on scientific questions 
0/ Renera! interest are especially desired. 
N. D. C. HODGES, 

Publisher of Science, 

47 Lafayette Place. 

New York. 



RUPTURE 

I'ureil III sliiiv'aled lime. 
NO DELAY IRnM WORK. NO OPKRATION. 

Call or «e»il M.a'np fur circular ajtd refcreiitr uf llio«e 
cnrtNl. Wa hare on hand over joo alyfeK of truiifc, frnm 
It up, aad luspenwinc* nf all kind*. i.>rd<^r» filled by 
mail or «»rt*t to any pan of the United Siaict. 

C. A. M. B^RNtlAU, M.D.. 

13a Ctintoti PImc, New York. 



Wants. 



Amr p*^i»m Mtkimga ft^titlan /ar t^ick kt it fmmii' 
ffd ly kit tci^Kli/Se oltaiimifH'i, *r mmy ptrtom tMkim» 
tfimt fmt t« fin a /wt'/i'>>« «•/ lit 11 rkar^cUr, /^ it tksi 
Q/a ttoikf »/ ttit*Cr,<ktutitt, d'iiitgklimmH,*r v/kat ' 
mel. maf kavt Ike ' H'aml' iitirftd undrr thii ktai\ 
raXB (fh L'litT. i/ kt tatu^ii tkt fmiiitkrr a/ Ik* tiiit*\ 
ahl* ckarmltr t/ kit affilimfiam Aiyf^fvtm lerkimM 
in/amimliott ttw amy trttmti/te fUfttian, Ike nMrtit of 
any tfitmtifie mam. c-r wk»fttm in any n-'ty utt Ikft^ii- 
umm /vr a ^nrftite (#»/»*■«/ wilk Ike nalmre f/ lk^\ 
puffr, it tar/tiaily inV'ted t» da t». 



A 



WIU.IAHS KKNIOR who haM had two and ow\ 
twtf Tears' work in ciienilr&l laboratorj, andj 
oneysarfna blnloicionl iab/irntory. detlnapocltlott] 
a« toacbor of oittural bcI^doi* and lauw matba'j 
matlCB. d»BJr«s a poalilon as Inatruetor In Umm] 
brani^hoii. ur a« aaaUtaat to nvme Otaamiat. Baf 
eni!i>a rw to ability aad <iluu««tvT. B. X. Towae, Bov ' 
"4, WilllaniBtawa, Maso. 



A 



RfiOfJLABLY cradualod pbyalolan tn his HU 
year, wbo liaaTi«t-u lu aotlvn pmotlue fur fight 
yoant, fiSiWTitlni; the tinii- btf wait Inlomr In a hoa- 
pltal and t«kiiiK a rxml-Rmdnnio coarse, and who 
DUdoa«conald<>'niblo worli both In lltaraturo and' 
■olenoe. more t>«ntpularly (;oiiiiF«t«<l with tuvdlcina^ 
being DOW ifii|[Bcrd in rditorlAl wrlUnii lor oae ot IM< 
finit-olaM OMdleAJ inciDlbllea. wtHhaii to lean of M 
town, not paitloutor lui l<i ttif wizn or loeatliio, ( 
whrra, In nddltlnn tn pnu-tbilnii bla pmfoaaloD, M 
mar li<K<nmo ontinrx^ted witb a wibool or otlwr Inatl- 
tutlon us teacher at elemootary and advancod pb7a- 
lology, cbotiUitU?. aud hysleue. ooo orall: or would^ 
aeoept |>o«ltla& with an older ptiyelolaD who la ea- j 
t^atfed lo lllerarv ur mtleulflo work, aa an anaiMaat,] 
eUtifrln fala prartiev.tiraaamaiiunnalanr aaTrotarj.J 
or In rniy i-aiiarityrvqiilrlBicknowlBdgeof int!«llcla«1 
andflOKnAt« bnuiohea: or would aooapta position aaJ 
Ubranau, bailnK had experience at acting librarian 
whlln at ooUog*. Can romlnh uni-xfopiloitablv ret- 
oreooM aa to ability and obaracUT. uud. if tbu poid> 
ttoo ulTi.>ra ouportunlllea fur ndvanutittKuit, wiR 
■MTi-jiL firr a llnir a nnmlual «a]nrr- la ntarrlad, btu^ 
haa no family beside his wife Addr«W Dr. W., oai 
of Science. 



WANTED. A Harrsnl Senior who haa 
mado a specialty of chetnistry, and 
haa had auoe oxpeiience in teaching and in 
aualysia, would like to u'cure an appoint- 
ment for the fnll. B4>«t of referencex given. 
AddTMS, J.. Uarrard College, Cambridge, 
Han. 



CHEMIST (80) wantfi aituation at once;^ 
Ph.D , and for throe years Demc 
strntor of Chemistry, Leipxig Uaiveraity, 
Practical oxpurionco in technical branch of 
the aabjoct. £., 18, Worceflt«r Place, Ox- 
ford. 



AYCTTNO 9LAJ4 a^ ninetaen, who is a 
graduate of tlii> Exot«r High Sohtxil, 
wants a aitoation nith some Manufacturii 
Chamitt or in Laboratory of aome Analytic 
or Private Chemist; mint be chance wbert" 
ho can hare acoesa tA boolu in evening. Ia 
willing to work ; has good know lodge of Gen- 
eral Chemiitry. Sam. L. Hills, South Loa, 
N.H. [ [ 

A SUBSCRIBER of SciaRcs would be 
RTatefu] for any information on the 
(olIowinK points: 1. Aa to the kind of wax 
uaed in the preparation of onibryological and 
anatomical modols; 2. How it cnn l>e made 
and manipulated: 3. References to any liter- 
ature OD the subject. Wm. FaCten, Grand 
Forks, North Dakota. 



WANTED- Books upon American krch- 
awlogy. My publication, "Fort 
Ancient," in exchan^. First-class stand- 
ard worka only. Warren K. Uooreheadfl 
Smithsonian Institution, Washington, D. C. 



WANTED— Hall's works on Palvontol. 
ogy, and other worku giving plates 
which show foBstla of the Niagara Epoch. 
Address H. D. Sullivan, St. Ignatius Col- 
lege, Chicago, HI. 



A YOUNG MAN dosires. about the Ist of 
July, a poaitioo aa laboratory aijaiat- 
ant, or ns instructor in chemistry, pbyaici, 
and liwaer mathematics. Referenora aa to 
ability and cluiracter. 44 P.M. A. Addreat 
R. L. Porter, Pflnn. Mil. Acad., Chertor, 
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8PRINU DUENS FAHHICS. 
PLAni AWD FA^iCV nOHAIRH, 

PRINTED CHALLIIiS, 

Plain and Fancy Nxm's Voilings, 

STRIPE AND BORDERED CAZINE. 

NIXED AND PUOf CAMEL'S HAIRS, 

English Tweeds and Cheviots, 
ALL WOOL FRENCH SUITINGS, 

FRENCH CASHMERES. 

EMBROIDERED ROBES. 

NKW YORK. 



SILKS AND DRESS GOODS. 



Visitors to our new Salesrooms, In the base- 
ment, will find this week great additions in irn* 
portant lines of reliable Silks and Dress Goods. 

The same range of low prices will be main- 
tained as have prevailed since the inauguration 
of the sate. 

JAMES McCREERY & CO. 

BROADWAY AND ELEVENTH STREET, 

NKW YORK. 



CHANCE FOR ALL 

To CnjDi' ii Cup of Perfect 
T«n A TRIAL ORDER •! '^ 

pjiifi'li I f r.r.B Tr« rUhtr CKilonff J"- 

r»(i. iiBju'riitl, iiiini";:wit''r. Vi-UXK Hj- 

•on. Ulicd KiiabMi RxMlcfuc ur Son 

Sbb Ovon. rant tnr mut oa rrwlft at 

Bsn D>iMTlifalU'Mk4MM*wb«iklDil 

uTTVaviniwrmnL OnalMt IndnawMuI 

■ t*r olTi Tr<l tn gft ordcn fnraurwla 

br«lir4 '(•■**, CVrfT«*« BMd BUinfT ivmdpr, For Tuil iwrUcu 

liuikiMre.* TEJS O&RAT- AMBattlAN TSA CO. 

I'.KKOmWK. nMids)V«MTiK.. »•- Y«riL 



Readers of Science 

CorrtTfiOHiiiHg with or t-iriling A dtrrrtitert 
•aiUl<oHftr a gnat favor by inenlioitiHg tht paptr. 



Old and /ia?-e Books. 

Back runib«rs AiUniic. Centarf. llirper. 
■nd Scriliner, lo centi per cojiy, oOter mnga- 
lincA equally low. Scud for a calialogue, 

A. S. CLARK, 

Booksellei, 
34 Park Row. New York City. 

Ali. MAU. EXCHANGE. 



THE 



rr 



COMPANY. 

95 MILK ST., BOSTON, MASS. 



Thf.H Company nwii.t the L«tterfi 
l*at*iiit erautrd to Alexander t3ra« 
hHiu Bell, itlan-h 71h, 1870, Nu. 
]74,4<I«>, and January ;$0» 1877* 
No. I»«,7»»7. 

Tlie TraiiMutMHiou or Hp«erli by 
all known TorniH of ICLKCTIttC 
SPEAKING TKLEPIIONES iu- 
frliiffVH tliii ri^lit Hecurcd to this 
Company by tlio above iiat«nt.t4, and 
reiiderit each individual ii>erortet- 
cpboue», nut nirul.<sbcd by it or Us 
licenHeeD, responsible for ».ufb un- 
IttwAil use. uiul nil tbc conse- 
quences tliercul aud liable to suit 
therefor. 

ESTERBROOK'S 
STEEL PENS. 

Of SUPERIOS AND STAPfDARD QUALITY. 
Leading Nos.: 048. 14. 130, 135, 339, 333 

For Sail- hjf nil .Slutinnem. 

THi EtTERUOOK tlUl PEN 10., 

Worka : OuBdan, N. J. 'M John HL, I>»w Vorh. 



PHYSICAL. ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Grade. 

FOR SCIIOOLN AXU l'OL,L.E«E!i. 

Send for Liht or Catauhiuks. 

QUEEN & CO., Pli iladelpliia. 

MINERALS. 

Cabinet Specimens and ColIectioBS. 

Our stork ia wry oiiuiplfU< Id diu- iin<vini4-uii for 
tbvoounolMeur, jwweUkarJiBAMrvpvoItDoaafnrUic 
•ludruC aod RnuHmr. Complete CktAlogue Pre«. 

151!! CheiiitRut Strvol, PtUlAd«lpbl4k. Pit. 



U you hnveJlOO, $1,000 or $1,000,000 
for which yoti art' .seeking for a frofitable 
invesuimnt, write ti) James W. Gkeexe, 
Wart Superior, Wis. 

Inquiry costs notliiti^. Reference by per- 
mission to The Kditor of Science. 



PATENTS. 

Darinir MMrrli. April luiil nay in>' teem ilu« 

only on itUoirKtMa if dr^lri'il WriLi 

WM. n. BABCOCK. 

&IH Svmolh St.. WMliUikiuD. D.C-. V. O. Box SO. 

fortuerly Kznmliicr in Pnteut Offliir. 

F0UKTK1:N VGAHS* ritACTlCE. 



LOW-PRICET) BOOKS. 

Anv of ibc following low-priced book&will b« 
mAilcd (loslpaid on receipt of price. 

SCIENCE BOOK AGENCY, 

47 Lftfayette Place, New York. 

AGRIOrLTIIKK. 

ACKICVLIVRAL Dnina^. By T. B. Drulon. S*. tt.ga 

Akimai. FiK)d Rcwurcc* nf Diffeteal Kaiioni. By 

P. L. SimmoDilt. it' — i.oo 

Coma kod Chiccory. By P. L. StaimcMVikf itf". .yj 
FLOWiKt. TbqC'>lotire v(. Bv Giiuit AUca. la" t.oo 

FKuirs SeledeiJ: 7h<cir CuIiuk. PrupiC>tiaii, 
■ad Manajinncnt in ihe (Saideii and Orchard. 
Djf C. Dflwrinc. >'" 

Gardcnimc (or tadie*. and Cooipaiiion lo ika 
fluwci-Oanltn By Mi>. J. C. LoniJoa. u*. 

Hurs 1 Ciiltiration. Cc mine rc«, and V*t*. By P. 
L. Simmondt. ii* 

HoimcixTi.'KR. The Theory frt : or. An Altcoipt 
to cspljio Gardening upon Pfaytiologkal Prin- 
ciples. By J . Liadley and A. J. Downing 
"»• t.%a 

SawAii* Irritation by Fatmefk By R. W, Birch. 

S* i,oo 

SswAGB Uiilliaiion. By B L«thai&. S^ t.oo 

Uiat-iu AntinaU and ibcif Producta. By P. L. 

Sttnoionilk. i6* .. .... t.ag 

AHCHITEm.'KB AND BrikDIIVO 
rO.<>l8TBVCTION. 



l.JO 

'SO 



I. as 



ARCMiTBtTvm*. the f^iepping-Stonc 19. By 

ThoMa* M itcliell. il* 

BoiuiK and Water Pipe*. Kitcban. By M. Grim- 

ihaw, 8* 

BuiUHNO CoHitnictKMi. By Edvrard J. Buirell. 

II'..... 

CHiHMi-Vf' lor FoniAoes. Fireplacca, and SMun- 

B<ii1cn. By VC. Aini^tfiniE. C.E. t8* 

CiLUctKii Ransr. The Ky F. Dye. it" 

FiUFS in TViutrcs By F. M. Shaw, ta* 

i'rAi i-iiiw'i Guide. By J. F.Miidm. it* 

Hi>r-WAT>R Appuatui. rilling. By F DfC la* 
HirT-WATxa AppHiatu*. FiaitiK. By J. CJdrid(B. 

It' ,. 

Hnr-WAr*K Fittins and Slcam Cot>kiAS Appa- 

raiLit By K. Dye, t*° ... 

fi'MP Filler'* Ciiidt. Ky J. FWrwIge. i,» 

Sthi>Ki;tm of Beanit under TranivcrMi Load*. By 

Pni(<>uorW. Allan tft*-.. 

Vt)iTiL*Tic>K cf AmnScan Dwellinip, By David 

B'«.well Rcid, M.D. ii* 

VKHTiLATtoK of Buitdiiip. By W. F. Dtitlar. iS' 

KLKCTRICITV. 

ALTKVMATa Currrnt Mactiiiiery. By G. Kapp. 

18'.... 
Eh'KAMic I?l*ciricity. By John Hophinton, J. A. 

Schoollired. and R. E. Day. ift* 

l>^K<^uo-(Iuiciait Mailiinc*. Recent PiO(reM in. 

By PioJetAot Svlvaniu P. i'booipion, iS^..,. 

Elictric BalU Bv F. C AlUop. la" 

Elictxic Lisbt Precauiiont. By K. Hadlgn. 

>' 

ELBcraic Li«)uiii|t inm Cenintl Suiiou. By C. 

Fotbe* 

F.uicTkicAL Unit*. PT«ctKaL By J. Swlaburae. 

16* 

EtacTMicirv. Sapply o(, by Local Autboriiia. 

By K. H*d««. If 

EuCTHu-MAGMaiic Telegraph. A Hand-Book of 

the. By A E. Lorinfl. iB' 

ELBrrnn-MAi.HKT*. By Tb. Du Uinical Tr. by 

C J. W>ianon 

EutcT»o.T«i.>cMrKV. By F. S. Beecher. («•,, 
IxcAKDBStitKT Eletnric Lighu, ir4ih Putlcular 

kelvrcnca to the F.dUoa Lamp* at the I'arit 

E«hibUion. By C(«aie Th. Du MoneeL W. 

H. Prcece. J. W. How«U, and olbtn. iB*.... 
iKDtimoN Coxa: Hov Made and Mow Uted. 

tar 

SiiufCTH and Oiaaneter o( Flectnc Conductort. 

By G. Forbct. G' . . 

Ts>aa>rr>t«L Macneli^m and the MagnclMia ot 

troD V«t»c't. By Prnfetaor Fairnun Xogeci. 

iB" 

TitaaMo-EtJicmicirv. By A. k«« S* , , 

WKiKKtthin eie«Uk LighiinB. By V. Suph«iU. 

!»• - l.flO 

•ANITART SCIBNCB. 

AiK We Bfvaihe. the. and Veniilalion. By Pie< 

fcuor H. A. Mott. 16* i.«a 

Dau Uraita, and How id Tc*t ihem. By R. B. 

Rt«rc». I »" ■ - . . 

UiL-iv Dukibink ••nd Sloppy Strecia. By H. P. 

Kmilnalv »»■ ... -■ --.- 

D)>rA«B and Puiicacetit Air. By T Rotran. C*.. 
DuHKonc Filtiaiion of Water. By E. F. B Dea- 

Ivn. i" -. - ■- 

DaAtN»G*ol luwaa. By..f. Phiir.p,. 8* 

l>WRi.t,iK<.-Hi'(.'HBk: 'I licir ftmnitBry CoaalruetUiB 

and Arran|[«ments. By Ptoleaaot W. M. Car* 

field «• 

Food. T)i« Compoaliion. Dl|{e»iililiiy. and Hn- 

Uiiivc ViliM! d. By Profciior Henry A. 

H a*i. "w.'ik* ii»i «(.' ' By W.' IL t;l<rf.«UI. "•♦..' 
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QUEEN'S NEW TRIPLET-PLATE TOEPLER-HOLTZ 

MACHINE. 

Ox this pAge we print & cut sbuwiiifc some of tbe detailii of the 
new TuepW'Uoltz luacliine, which has jusi lte> n putentetl by 
Jamei W. Queen & Co., the well-known mMnnracHirors of phil«> 
aophicaJ opiNiTUtuB and electrk-nl tent in&truraento. This luactine. 
nnlike very many thai havu appeurvd Irvm tiuif lo lime, in nt>t 
simply a modifleation of the nrthodox tiiiwlci. emlKxiyiiig certain 
coaventences, but is an enUrely rt>w lliiUK. owing ita effit-iPDi-y to 
eattrply novel idvas of construction and action. 

Tbia machine, as it'* name indicalfs, ia a three-plate machine ; 
it is Dot, hawei*er, the aame tiling as the iiiadiine usually spoken 



effecta. of possibly even greater importance than those just men- 
tlone<l. The ailraolaKe of this nt--w form of machine becomes 
eiipeeially marked ilurin^ mottit weather. At such timeu ordinary 
frictionat machines will nut work at all : and all older text-lxKikft 
direct that electrical experiments muet he p<Tfr>rmed diirinR Jan- 
uary and February, wIhmj the weather la clear and dry. With the 
Toepier-liott?. machine, as now known, this ruquireinenl has not 
U.H.>u HO ri^id, iiltliaugh Much machiuesari' not to be aln-ayti trusted 
ditriuK diiiop tieaaons, a» leoUirers have found out to their sorrow. 
Thib dinicuUy it hiw been desired to do away with in this new 
form, nnd that it doea it very efTectually wdl be evident from the 
followinK letter seat to Queen & Co. by Profeitaor Wtlliaiu A. An- 
tlioay, the wi-II-koown electrician, and late profewor of phjiaics at 
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NEW TRIPLE-PLATE TOEPLER-HOLT2 MACHINE. 



of IS the "double nivolving plate tDachine,"&lthouf>h It dot'shave 
two revolving plates. Ttie Utter niachinp Ik xlmply an ordinary 
Toeplerllolti; machine doubled; i.e.. wiih a revolviug plate be- 
hind the tlxed plate, exactly like the one in front and acting in 
exactly she wtme manner. In thie new form, the additional plate 
is not like the front revolvinj; plute, nor does it act in at all the 
aame way. The third and aJdilioiml plate in here n |)erfeclly 
plain glow plate, mr>iinte<l ii{Kin Ihi- anrue axis n^ th(> ii'^tml levolv- 
ing plate, and plnreil tH'lifnd the fixed plate. Im modus apemndi 
is, like many oilier pointt^ In Iho theory of the Bolts machines, 
not entirely understood, oltliou^h there is no doubt but tbitt much 
of the increa^etl eflicioacy ohiained by its use ir due lo the screen- 
ing' effects it has upon tbe other plate^t : I.e.. to the leakage Lbiit 
is prevented by it-s prwemw. There in also stippoBed to Ite a con- 
sidemblu geiieruti'in of electricity by friction of the plain plateand 
tbe air. Undoubtedly mnny ollter cftu^ee a.1^ tend lo iocretised 



Cornell University. Says be. "Below i» a report of the small 
liolcz machiaes you sent up a few day* ago. Fiwt, in order lo 
dclenuine whether the extra plate gave any incrwiged I'tfect to 
the machine, I set op br)(h wnchineij, and arranged them so that 
ihey tioth could be revolvml by means of one crunk, and bo that 
they would both run at the 8arae speed, and then adjusted the 
terminals until the sparks occurred with about the iiame fre- 
quency in both. Then I removed the oomlw from one of them, 
so that tbe third plate would have uo effect in the de^-elopment of 
electricity, and found tltat tbe frequency of sparks on that loachine 
was very much tern tfaan on tbe other. I repeated thiH Keveral 
tiihcH, with the same result, tmd tried tbe same experiment on 
the other machine; that is. leaving the comW on the (irtt ma- 
chine, I removed them from theaecond, when tliat one wtufouud 
to give coniidenibly less electricity than the Hrst. I tsin say ua- 
liesitalingly. therefore, tiiut tbe addition of tbe third plate does 
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very much tocnase tbv rate of discharge, and, as nearly aa I cooXd 
tetl by this rouRli experiiueut. about double tlie rate. 

"In re^itard to thi; general aolion nf the uiRchine. I csinaay tbat 
I bare never *<^n any machines of the Holtr or Torpl.-r-HoItz 
pattern thiit worked iK> uniformly well in nil weatbent. One of 
thc'^ machines has been Btandiog on the table here in tbe ofllce 
for soveral davs, and I have tried it almost every day. and have 
never had it fail to generate. Diirinti some of the time it ha«been 
here, the weather has been very dntnp and rainy, — ioraetimefl bo 
damp that I did not expect the marhtne to work at at), — but I 
have never fotind it fail to build up (juiekly, and i^ive aHi>ark two 
inches long. [This wap one of the Pinnlle^t-piw-ri mnrhinen.) Tliis 
abowa that you have succeeded in finding Mtme ver>' good glan^, 
and also that the insulatiuo of the various parts is of the very bei^t, 
The addition of the round disk, with the insulatur in front ut it. 
u one of the electrodes, i« alw a very intereRtiiig one, as it pcr- 
mfls of one of the best exporiments ttiat I have e%-cr seen for 
sbowuig llie difference in the discharge when the polarity ia re- 
versed. The difference in the clinraL-ler of the di;*cbarge from tbe 
knob la vt>ry marked when the knob changes from positive to 
negative. I may aa;, therefore, that I contiider all itie ai>ecial 
features of the machine as di»tinct and imporifinL improvements." 

ADotbur great improvcmeul that is inade in ihid machine in the 
form of the electrwle which is nsed. Tlii-^ is rnade of n metiillic 
dittk two inches or more in diameter, and hollow, so aa to have 
very gradually rounded edges, thus p^e^enti^g any leakage at the 
er)ge». Over thts disk, separated from it by about aneh:hthofan 
inch, uikI nearer the other electro<le, is fastened a Ihiu disk uf 
vtilcanized rubber about half an inch leM In diameter. This 
rubtrer disk plays tbe part of tbe rnbber sheet somelimeti held be- 
tween the elei'trod**B, and uompelH a much hig-ber potential to be 
eiitablialictl between the two eleci^rodes before a ttpark can pasa. 
It uan be used upon either one or both electrodes, ai> desired. 

These new machines are being sold by Messrs. Queen ill: Co. at 
the »ame price aa the ordinary form heretofore used, and are 
gotten up in the finest possible manner. It may be mentioned, 
ako, that tbe plates used in Messrs. Queen & Co.'s machines art) 
uanufaclurt-d an>i prepnri*d by Vow him»eir. IIk' inventor of 
what IB usually known nf the ToopU-r Hollz machine, and are 
gnaraateed to give much Rncr and mote ndiahle results than any 
plates made in the American market. There are certain little 
tricki of the manufacture ntxi applicatinn of 1 be insulatint; shellac 
which Americans have not yt^-t mustered, pursued liy iheUermuns 
to perfection, and wbich add greatly to the eftiriency of the wa* 
chine. 

It may not Im* generally known that Messrs. Queen & Co. were 
the fifKt to introduce the Toepler-Hollz iimchine intotbiscotintry. 

In 18S0 the mnn.i(rer of tlieir physical department. Joseph J. 
Walton, while on u buslnejut trip abrriad, ncHdentally learned of 
the esiatouce of this michine, examined it. and wax «■) favorably 
impressed by it that he purclnsed a uumU'r for intriMluclion into 
thl« country. Tiiiv was the first apiHiamnci* of ihu now well- 
known Toepler-IIoltz. machine in the United Stales. It was ex- 
hibited soon afterwards by tbe before-mentionetl gentleman at tbe 
meeting of tbe American Association for the Advancement of 
Science, and attracted much altenlkiu. It immedinlely Itecame 
popular, and hnil xuch a large Mle that it was straightway cnpieil 
by various A tuericnn makers, and |iateiitit secured upon modified 
forms. 



WYNNE'S ELEUTRIC THAMWAY SYSTEM. 

The tyaittm of electric tramways invented by Mr. Frank 
Wyune of 5 Westmiustcr Chamber*. I.ondou, oimsat cconocting 
a moving tramcor with an electric conductor buried beueath 
tbe roadway, without Uie nse of an open slot. To effect Uiis 
there is laid in the centre of the truck a crenellated contact- 
plate or rail, in »hort sections, of llie form shown in the nnnexe<l 
kving. It i& half an inch wide on the amfacc, and ntioat 
^four inches and a half deep, the form being sucli as to f<dlow 
the junction line of tbe t>«ts. It will be (teeu that the contaet- 
pbite will ItL- i|iiile dilloreut in its effect upon vehicles from 
tbe trumway rail; wheels will cross it without dilBculty at 



any angle, since they cannot slide along it for more than 
a few inches; horses will also find a good foothold upon it. 
Tiie plate in laid io short Sections entirely discounecte<l from 
each other, and each piece is coupled by a wire to tbe electric 
conductor beneath. Id chia wire is an automatic switch which 
makes circuit between the section and the conduct<ur a» the car 
come« over it, and breaks the connection when Ibe cu has 
passed. Only three sections are ever connected to tlie conductor 
at a time, and generally there anf only two. A strong wire 
brush on the car rubs along the sections, and conveya the cur- 
rent from them to llie electric motor, whence it flows to tbe 
rails and to earth. The automatic switch is exceedingly 
simple: it consists merely of an electro-magnet, an armature, 
ond two con (act -pieces. Supposing the car-hnish i» in con- 
tact with No. 1 pection, tbe current will How from tlie main 
conductor across one contact to the armature, through the arma- 
ture to a second contact, thence through tbe magnet-coils to 
the section and the motor. A fine wire connects the armature 
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to tl»e magnet of the next section, but, as no current flows 
through it, the armntnie of that magnet is not attracted. But 
immediately the car-brush touches th.'it spotion, the current. 
flows, the armature is attracted, and the section is connected 
directly to the muiu conductor. At the same time, the arma- 
ture of the section over which the car baa just patiwd drops, 
and breaks the circuit. Tlius, art the car proceeds, it succes- 
sively takpri sections into circuit and drtips them out. The 
details of the syntem have l»een very carefully worked out with 
the view of meeting every eootinguucy that may arise in work- 
ing, and it is e^limateil that the system ran be applie<] to an 
existing tramway for an expenditure of |ll,(tOO per mile of 
tiingleltne; tliat is. for about the cost of horses and hor«e-cans. 
Eiiffineering ^ay», "T1iis«eems uue of the most promising schemes 
for electric tramways which ha-s been yet brought out in this 
country [England], and it te well worth a trial. The aston- 
ishing Biicce»w of electric Immsin America will be repeated here 
as BOiin as a systein has been developed suited to English tastes 
and ideas." 



WATEI^-SPOUTS.' 

Uavlnu sailed from New York tlie IRtlt of October in thfti 
United States steamship ** Pcnsacola, " we ha^l first a few days 
of westerly winds and moderate ht-a, and Uten fell ujmju a region 
of eOHtPrly winds, gejierally Bonth-easterly, and with every in- 
dication that wo were in the easterly portion of a cyclonic region, 
the iitorui -centre being tliree hundred to five humlred miles to the ' 
westwiu^. From sntch obscrFaliuua as we were able to make on 
sliipboonl, it u-as concludoil that the «torm-ceutre. which on tha 
20th of Octolier wa.H south -westerly, vran slowly moving \a thai 
uorth-C'aatwurd. and would overtake us and pass beyond. Tbia 
it appHrently did. and disappeared from our oli^ervation oaj 
Fi'iday tbe2Sth. Meanwhile we experiencetl warm south-easterly 
winds, with numerou-s showers of rain .-ind occnjiionnl squalls of 
wind. 

On the morning cif Tuesday the 33d we were favored with ml 
remarkably fine development of wutcr-spouts. About U A.H., 
occasional whirls of spray were seen on the surface of the sea, 
at pointA beariiig l>etwE>en eouth-sooth-wcst and west-soutli-weet. 
These whirls, and ttic subsequent water-sponts in that regiuD, 
were all on the uurth-eiusLcrly side uf a n-gion uf eluud and rain, 
tJic interi'ir «■( which constituted n veritable rain-M)uall. Tha, 
mirth -easterly side of this region, as seen from Uie vei«e1 lookin|^ < 
south-westward, was bordered by rolls of low scud upon which 
tbe sun nhoiie: but beyond owl below Ibis the clouds, being 
mostly ill the shade, had the dark-blue tint that belongs to the 
raiii-clmid and the rain, Tlie water-^iKnitsapiwiiiently nriginated 
in tlie s«!ud-cli)uds, whicli. as 1 have ju-t said, fornhnl rlie nortfa- 
ensterly border of the wiimll proper. Tbe»e scud-cloutis were 

> Proiij Bull-tiu No. b? Cl«*i<laiid Aiilm (Ndv. 7. l>9n\ nt tlia TultAd 
SIMM liotoutiau ICxpt>dUlciu ta W«M ATrlvA. UMI (D»Tia P. TkUiI, (Itrwtor^ 
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cnaTing towards thp north-west, and therefore nearly perpendicu- 
larly to our liue of sight. By 10 A.M. the cvndJtians ftir Uie 
formation of llie wultr-siKnits, namely, llw long axis extending 
down frmn ilie clouds. Iiad liecome vpi-y fRTorable; so that from 
ft.30 until 1(1. t5 there wai! a c-ontinueJ tmcccssion of nuch spoUta, 
forminf; and disappearing in this ^xirlion of the horizim. At unu 
time OS many as five and seven wtru visible Kimultiineoni^ly; and 
the total number that formed and diMppeared was estimated at 
about tliirty by some, but at about twenty by myself. The first 
ones formed were at a distance from us e^flinrnted at about four 
miles; the last ernes, at a distance of two or three mi len. Ae the 
squall grow in dimenRJorui anrl A^iprraiched us, ft waa hoped that 
iponts would be fonned much nearer: aud iu fact one was ob- 
serred eodeiivorinji; to form in a nin>:is uf rain, at a distance of 
scarcely a quarter of a mile on our btarbourd bow. A number of 
drawiugs of these plienomenn were made, and mane phf)tflfirapba 
were taken. Tlie latter, however, are not considered very suc- 
ceeaful. owinK to the insufflcient euntrast. Amoun the fcotures 
noted in these water-spouw, which will, I Uiink. deserve to be 
ranked aa general plienontena for all bucI) spouts, are the follow- 
ing:— 

I . The whirling motion of all the spouts look phice iu the same 
direction, so far as could be judged, and was tlmt ordinarily 
called " counter clock-wi:jo." 

a. Tlie general motion of the water-spouta aa a wliole was from 
left to right, or from the south-east toward the north-west, and 
therefore counter cluck-wise, considered as u partial rotation 
round the centre of llw min-stjuall. 

3. As Uiis rain-squall was enentlally a jiairt of the formation 
of a cumulua-cloud out of a man of what would otherwise hare 
been calleil low scud, and :is no watei-spouts, or uny tendency to 
the formuliou of such, were w-en on the other side of the cloud 
after it had oveiiaken lui, as it did at 10..tO, I conclude thut the 
formation of the water-spout requires a special upwanl ascending 
current due to a special buoyancy in one portion of the cloud; 
other circumHtanees l>L'ing Llie same, such buoymtcy must 
lerally hn found, as iu this case, on the sunny side of the 
"cloud, and is due largely to the action of Uie sun's heat on the 
surface of the cloud, combined of course with the buoyancy of 
the ascending cloud mawtes. As reganln the iudividual tornadoes 
or wnter-spimts, it is very evident that a less rapid wliirl was re- 
quired to form the little saucer- shsi»ed mass of spray at the 
ocean's surface than was re(]uirc«l to form the axial cloud that 
readied down from above, "niere were, I think, more cases in 
which the spray appeared first, before the cloudy axis was visi- 
ble, than the reverse cases; lut there was nolliiug to show that 
the ascending movement starti-d at the ocean's surface, and 
carried the sea-water upward into the clmid. On the contrary, 
all the details of the phenomena showed that tlie spray carried up 
from tlie iiurface of the sea attained only a height of pL-rlia|M a 
hundre<l feet, juid was tlien thrown out. and descended from the 
rim of the saucer. In some cases the iixial cloud apjiarently 
-desocndetl inni, and was lust sight of in, the lower spray, but ita 
appearance was such that it was always |Kxssihle tu distin;^ish it 
frwm the spray. The axial cloud invariably began ita formation 
at the lower surface of the general cloud, aiHl stretched down- 
ward by .■q)ftsmodic etTorta. gradually increasing its length until 
it |iHrha[» reaclujf] the spray, and then begau retreating, forming 
and re-forming several times, until llually eiUicr a iiennanently 
steady, tubular cloud was formed, wliinh would continue in 
aight, Umding and swirling at>out for Bevernl minutes, or, as in 
many case*, after several elTorta the whirl broke up, and no per- 
manent tube was formed. When the cloud was about t*) shtxrt 
down to a considerably lower ]e%'el than it liad hitherto attained. 
the shotjting was generally precwJed by the appearance of an ex- 
cti'diugly fine axial line; and when tlie tubular cloud ahot down, 
as 8i*en by the distant ol<ser\'i.T, I should «iy that this appon'Ut 
descent was merely Uio sudden exi>nnsion to a visible diiuueter of 
tlw fine liiif' tlmt Imd just prwH'di-d it. The appearance of tills 
tine line was very similar to that of the sting of a bee protruding 
irom ita sheath; and fre<|uently I saw this line shoot down aud 
4ias{q>ear a number of times before tliu rapid whirl was finally 
4d>le to iH-oducc au axial cloud of pcmQanenC sliie. In many cases 



the axial cloud itself showed a fine line down its centre, the 
cloud itself being whitish; while the central line was eitlier dark 
or bright, depending upon the Iwtckgn^und against which it was 
seen. This agrees perfectly with the accepted theory of the for- 
mation of the spouts, according to which tiie long narrow cloud 
is not a volid mass of cloudy material, but rather u hollow 
cylimler ; so that when one looks tlirough it the central portion is 
much more transparent than the edgra. 

At numerous points, from the general cloud under which the 
water-B])uut» were formed, there were descending sluiwers of ruin ; 
and scud, from which rain descended, afterwards formed be- 
tween us and the tornadoes, and Anally again off the |)ort side of 
tlie vessel ; so tliat by 10.90 we were enveloped in a heavy rain, 
witli the wind fruni the s<iuUi-east or stnrlxjwrd side. This con- 
tinued ten or Qftccu minutce, after which it slackened up. In. 
hopes that we might get near enough to the whirl that surrounds 
the spout, and expe-rieiic^ an apprecialjle depression of the barom- 
eter, I carried an aneroid in my hand; but in no case was I able 
to see that it was allected by any or all of the spouta. The t)arom- 
eteratBA.u. had read 80 13; at 9.S-^ it read 30.08; at 10.30, 
after the rain-«quall had struck us, the prcoaure rose to 30.30, 
and at 1 p.m. had sunk again to 30.18. These tluctuations are 
those tlutt attend ordinary rain-squalls, and liave, 1 suppose, no 
connection with the water-spouts as such. It was not t^j be ex- 
pected th.it the barometer would fall except within the whirling 
wind, and possibly within a hundred feet of the axes of tlie 
water-sjKiuts. 

It has frequently been supposed that the discharge td a cannon 
will break up n water-spout. On the prc«ient occasion, it so 
hapitened that a six-pounder was ordered to be discharged in 
order to clean it out; aud this took place iu Uie midst oE the dis- 
play of water-spouts, which were then three or four miles dis- 
tant. Tlie discharge of the cannon waa followtjd within a few 
Bcconds by the breaking-up of one of the spouts ; but others re- 
mained, and several others were formed a few minutes after- 
ward, so tlmt the bn^iug-up of the mie can only lie considcnxl 
an accidental coincidence; nor is there to my mind any conceiv- 
able reaam why tlie discliarge of a cannon, at a long distance 
from a spout, or even the firing of a canuuu-ijaU through the 
spout, should be considered likely to tuive any ap]>reciable 
initnence on the great mam of rvivolving air. 

The general discussion of the meclianism of a water-sjxmt has 
been so well given by Ferrel in his newest work. **A Popular 
Treatise on the Winds" {New York, 188flJ. that I need only say 
that every Uiing cdjserved by us on the 3Sd of October fully con- 
firmed the views therain set forth by him. 

On the next day. the 38d. about 8.30 a.m., the elands looked 
favorable for a repetition of the water-spout pltenomena, and 
benutiful mammiform clouds were indoed seen developing into 
the axial cloudsof water-spirutu. One of these laated over twenty 
minutes, but did uot reach any cooaldenbte distaucc down 
t*.m-ard the sea: nor was imy whirl of ocean spray to be seen be- 
neath it. 

Of all the gpoutn seen on the 23<l, tlie largest appeared to have 
a horizontal diameter of about one-lentli its vertical height. 
Tliis one also )iu?ted tlie longest, and. after breaking up, was ap- 
parently followed by rain to a greater extent thau iu the other 
spouts. Tlie narrowest of these spoiitA liad an apparent diameter 
of about one hundredth part of its height. The general lieight of 
the to|s of the spouts was pretty uniform, like that of the scud 
Iti which they lM.*l<iugcd. and was, 1 should estimate, about 
twelve hundred feet. 
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vVlIENUED ORTHOOllvVPEV. ' 

The alphabetic representation of language haA long occupied 
much of my attention, although my elforts hitherto have been 
directed to means of facilitating the use of orthography as it is. 
and not to the advocacy of auy changes in spelling. Tlie funda- 

> Vroca » letter AddnMwl lo tho HouM Conuoltlee on PrlnUBg uul to 
tuenilMTS of CoDfTttM mad of Ut» SeiuM, bj Alexuitler MelTlUe Boll, on th* 
ach«tn» of MiMDdftil ortbograptt/ rvooauMadsd by ctw oomiululoa of tb* 
LeglaUton of P«iuurlTftOl*. 
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mental priuciple of alphabetic writing — uamclv. a yepamte 
letter for erery sound, and a ningle eound for every letter — 
has been f>o widely defiarted from in Enf^lich orthnfrraphy tbat 
spellii^-refariners have not dartid to advocate the application 
of tfae principle in its perfect and beautiful sioiplicity, but bave 
Oout«ntod tliemxelvcH witli attempts to remove the most obviou« 
anomalies in practice. 

I should prefCT to add at once the oeceesary radical improve- 
ment of new letters for unrepresented wnindB; but couipara- 
tivoly few (lersons seem yet prepared to carry reform to this 
extent, and therefore the applicHtion of a completely phonetic 
orthography niuat at present be confined to the initiation of 
children and of foreign learners of our language. A uiDipliflea- 
tion of genenii sfvlling is. however, very desirahle, and it ift 
easily pr.tcticable by the nieann recommended hy the comuiia- 
Bion of the Pennsylvania Legislature; namely, by arloption. in 
the public printing of the United KtateH. of the Joint RuleH for 
Amended BpeUing, which hove been approved hy the Philologi- 
cal Society of T.ondnn end the American Philological Ashooia- 
tion. 

With your permiasioD, 1 shall state briefly some of thu chief 
recommendatlous of (be simplified spelling proposed in these 
rules. 

First, Economy of time. About one-half of the time now 
spent in learning to read will be oaved by simplified Hpt>lllug. 
Phonetic initiatory nyiitems have been largely tested during a 
number of years, and the re^jult liati uniformly been a saving of 
not less than fifty per c«nt in the time required to make good 
readers. 

Second. Economy "in printing. In the report of the Pennsyl- 
vania commi-ssion. made in April, 1889, the saving in expen- 
diture for jtaper and printing, from the use of simplifled spell- 
ing, la calculated at seventeen per cent. I have tested tliis 
computation by comparing the number of letters in some pages 
of "World-English" and of ordinary typography ; and 1 find a 
difference in favor of Uie plumetic letters of one in seven, or a 
little over fourteen per cent in the number of typen. Adding 
(he values of labor and imper. this calculation will amount to 
very nearly the same as that in the report. This economy can- 
not be considered unimixirtant. when wo reflect that wc now 
waste nearly one column in sir in our newspai»er», one page 
in six in our magazines, and one volume in six in all our works 
of literature. In hand-nTitlugand ty lie- writing, also, for every 
six letters that we really require, we have the trouble of vftit' 
ing ut least seven. 

Third. Ratinnality in teaching. The want of correspond- 
ence between letters and sounds stultillcs children, and biaders 
the development of tlie reasoning faculty in education. We 
might as well allow a fluctuating vnltie to the numerals ], 2, 3, 
[.etc., as to the alphabetic letters. If e+u may sometimes 
•ound i (read), sometimes >i (^reat). sometimes e (head), and 
iBometimes ith (heart), why may not 14 2 be sometimes equal 
to 1, sometimes to 2. sometimes to 8. and other times to B? 
The mental oonfusion In tlie learner would not be greater in the 
one ease than In the other: and the latter case is not merely 
Buppo«ltitious, but. unfortunately, real and existent, tn pho- 
netic B|)elling the learner pleasedly recognizes the troth of re- 
lationship (between letters and sounds, whereas in common 
orthogRinhy he is painfully aware of the falseness of the pre- 
tendt>il relation, lie is thus taught a life-lusting lev^HJU of 
trutl) or of falsehood iu tlio very beginning of education. 

Fourth, Simplicity and practicability. The scheme proposed 
has tlic sutlicieiit recommendation of approval by the t'jiglish 
and American Piiilological Sucielies. As an iustutmeut of 
spelling-reform, it is entirely unobjectionable, and it will un- 
doubtedly e.ffect a large port of the advantages of a more pho- 
netic aystem. Every change coasista in reduction of tlie number 
of letters lued in spelling: consequently the plan is altogether 
a sirnplitlcation of the method of reproseotation. We who can 
use the old cumbrous orthography have nothing to learn iu con- 
necliou with tlie new scheme: wo have only to dispense with 
BU[icrl1u)ties. 

Fifth, Ultimate parfectibility. A acientiOc scheme would 



necessarily include new letters for unrepresented sounds. The 
ihtiofluction of these is not CDn(empIale«l in the present move- 
ment, but is left to the action of those who will, under pho- 
netic training, be more and more free from existing "ortho- 
graphic" prejudices. The scheme indorsed by the ptiilologicnl 
societim will facilitate the removal, in time, of all remaining 
anomalies; while it -will not create ditTiculties to stand in 
the way of future improvements. What we do now within 
the prescribed limits, will not retpiire to be undone at any 
time Iw-reafler. 

Sixth, Justice to the young. Children are condemned to a 
[lositive wrong when they are unnecessarily subjected to a loi^ 
and severe task in order simply to acquire llie use of the in- 
strument of learning. The helplessness of the victims of thia 
wrong should he one chief recommendation of stich a measure of 
reilress as that which is now proposed. The time saved in 
learning to read will be so much added to that for acquisition, 
of knowledge. Teachers and learners will be alike bene5ted 
and elevated by the elimination of so much of mere drudgery, 
and the addition of so much valuable opportunity for profitable 
study. Brighter and more intelligent pupils will rise to higher 
standards in the common scbouls, and every dc])urlmeut of edu- 
cation will ikarticijuite in the advantages Iiegun with leamera 
of tlie A R C. 

Hucb considerations as are here briefly presented should not 
require tlie addition of a single word to induce all hut those 
predetermined against any cliange to favor the adoption in the 
public printing of the nation of the proposed scheme of 
amended orthography. 

A short time would sullice to test the influence of this ex- 
ample on general practice. The ooodnctors of the p«?riodieal 
press will not be slow to adopt the changes if these shall be 
widely approved by the public. At the same time, adoption or 
rejection will be equally voluntary. The old orthography will 
remain as legible as it is now; and the vast capita) invested 
iu permanent literature will lose none of its present value. 

I have s])oken of this plan of amended spelling as only an in- 
slaiinent of what is due to our langtiage. To attempt more as 
a lieginning, might he impolitic; to do leits would be worth- 
less. 

The substance of the rules embraced to the recommendation 
before you might be expressed in a single sentence; namely, 
omit all silent and phonetically dispensaijle letters. This prin- 
ciple would cover evexj* cliange included in the twenty-four 
rales. 

I cannot refrain from adding that observance of these rulea 
ought to have prevented such a manifest inconsistency as ia 
exhibited by the Siielliug-Iteform League in dropping u from the 
combination oti ia favour, harbour, valour: and dropping o 
from the same combination, with the very same sound, in 
iiourishf jonrney, f/owWe. Every change should l>e a step in a 
strictly phonetic direction, or it had better not be made. The 
rule in the "Kei»rt of the Pennsylvania OommisBion" (p. 86, 
No. 7) is phumtically right: tlie League's concomitant to It 
(p. 87, No, 1) is phonetically wrong. The limits prescribed 
by the rules must lie observed with exactness, or the latter can 
no longer be called the rules indorsed by the philological so- 
cietiea. This action of the Spcllig-Roform League seems to 
show the same principle at work which luw fruitinited all pre- 
vious attempt* at amendwl orthography: namely, prejudice iu 
favor of what is already in use. In a question lx:tweeu the 
right and the wrong use of lett^irs, such a consideration should 
have no place. 

This is not a subject respecting which enthusiastic advocacy 
nr passionate discussion can be roused. Tlioee who are called 
to act will be themselves unaffected by the result, foi we have 
passed the tftuge when the right use of letten was a trouble to 
us. May we nevex reach tlie stage when the ditTiciiltiea of 
beginners shall cease to excite our sympiitliy and inspire our 
efforts! 

The one impediment to the changes which we seek to acoom- 
plish — and whicli reason, right fi>eling, and policy demand — 
is simply that of prejudice. We are accustomed to the pra-^ 
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«nt aitpMt of words: they eerve our purpniw vflry well aa tlier 
are, and we are inclined to deprecate any altcralion, lest it 
might give a forei^ or a niutilHled look to what in now ramiEiar 
and syuiiiK-trictil tu uur eye. "HV Hhiitild iiol think of ourwelvea 
at all in this inatt«^T. Ijiit think only of tho helpleBH jtivpnlle 
throng whti crowd into thf> )<litrpft which we> vacated years and 
j«an a^o. Simplify apelLlDK toi the sake of the little oaes 
who muiit HulTer from our DeKl*-'*-'*- 

Ont* other (joiiit calls for notico; namely, the moderate char- 
acter of the present propottal. The full anioimt of cbanKe that 
•ciD reealtfrom this measure of HimplitledapellitiE iBhuta niuall 
part of what it) necessary to make the writiiifj; of our InDguage 
phonetic. We slmll still have to use double letters for rtingle 
soundii in a Inrge pmportinn of both vcweU and couiionaDta, 
and to tolerate many irrepularltii's in Mich compounds. In 
fact, the utility of a purely phonetic initiatory nielhod. aucb 
as that of "Worltl-Euglish," will by still almost as nmrkt'd 
as it iti now. 

Why. then, adrucate this tneaHure? BeoauBe it is a step iiy 
the right direction, and etep by etep i» the lie.st mode of mak- 
ing progresti. There in more to be done than can l»e efTwted by 
one impulne, aud improvenienU once commenced will he car- 
Tfed farther and farther by nucceeding generations. Oar lan- 
guage is apparently destined to spread over the world. It is 
worthy of the moot jierfect vehicle of (.vmimuuicatiun that skill 
can devise. If we cannot complele the Mork, we can at lea«t 
help it on, .ind leave it one (ttage more advanced than we 
found it. 

8umethinK miutt be done. Our spelling is a diagmce. Re- 
sponsibility for its law|ev(i condition attaches nowliere in par- 
ticular, but rents pvr-rywhere. The burden of thii< responsi- 
bility should he laid on some accountable ofHcial empowered to 
cousider and inaugurate improveroeotH. In the wbaence of any 
such delegated authority, the direct action of the represento- 
tivee of the people is invoked, not to impose changes on the 
Tinwitling or the indifferent, but only to eiempllfy. and by 
example to invite adoption of the method of improvement 
recommended by romiwtent advisew. 

Private etlorts have already been most liberally devoted to 
the work of uuieodiug orlhogmphy ; but no private eJTorts can 
be made on the scale, or with the influence, of a measure 
emanntinK from Congresd. Besideit. this work is ]>ecnliarly of 
public and not of private benefll. It must be done by you, or 
else it must remain unaccomplished. 

HEALTH MATTERS. 

The Bacteriology of W hooping-cough. 

At fbe third geoeral meeting of Kussian medical men at St. 
Pet*i«burg, Pn)fos«cr AfanasIelT read an able and exliaustive 
bacteriological essay on the subject of jiertussiB. At the sug- 
geetion of Professor AfanastetT, who wad anxious to verify his 
results. Dr. Semtcbenko took up the tine to further investigute 
the matter, especially in clinical rL-^ards, Tite condu^ioutj 
arrived at by the Ka»iu pivdialrist, says the LoiuIoh MetUetii 
Jtfconhr, may be given thus: 1. AfanastefT's bacterium is 
actually s|)ecitlc. and hence fully entitled to bear the name of 
the baeiUug tusniii ronvulnint : 'i. The micro-organism makes 
its appearance in the sputum during the catarrhal stage, uouie- 
where alxmt the fourth day of the disease, but possibly still 
earlier; 8. Su)>si-<|uently its numerical strength increases, the 
intensity o( paroxysms keeping jiace with the increase; 4. The 
microbes di»apiH.-ar from the di^cliarge, appareutly aomcwbut 
before a complete ce»*sation of wbo<i[is [al->oiJt the time when the 
number of paroxysms sinks dou'n to four or two per day) ; S. 
A» vcxin an [lertussis becomes complicated with catirrhul pneu- 
monia, the bacilli iu the itutieut's sputa »huw au enormous in- 
<!re«se in number; 0. Altogether, the [KtIussis pneumonia seems 
to he quite dilTereut from other varieties of pulmonary imtlom- 
matiun: 7. The tfadllua tuttgig conriif^iivr pre»ents a great im- 
portance nut ouly iu etiolugicat luid diaguo»tic, but aliio in 
prognostic regards; 8. As to the behavior of the microbe 
toward autiseptir agents, its vitality Is destroyed as soon oa 



the medium fjelTy) contains corrosive sublimate in the propor- 
tioQ of I to 60,000, or reaorcin in that of I to 1,200. or phenol 
iu the same one, or hydrochlorate of quinine in that of 1 to 
800. Drs. AfanasVefT'i? and Semtcheuko's re^earchw were re- 
peatetl (at least iwirtially) by ProtcMOr Tschamer (iriVa^r merf. 
Wochenitch., No. 17, lKft8) and Dr. E. C. Wendt of New York 
{Mfdical iVetoi, June 2, 18*tS). On the whole, both of the 
authors conflmied the statements made by the Russian uheervets. 
Dr. Wendt. however, differs from Dr. Somtchenko in some more 
or less subordinate pointB. Thua, he could not detect the pres- 
ence of Che bacilli In earlier stages of the affection; neither 
was lie able Iu notict) any co-relation betwtrcn the number of 
paroxysms and tliat of the bacteria in the patient's sputa; 
while, on the other hand, he found still the bacilli in the dis- 
charge, even after u complete disappearance of whoops. In 
conclusion, Professor Afanasieff draws attention to the several 
points which demand further elaborate investigations. It is 
necessary, hesaye. (I) to more clo^Ly examine the distribution 
of the microbes in the respiratory mucous membrane, a* well as 
In broncho -pneumonic foci ; (3) to study the behavior of the 
hiicterium toward various cs^lnring-matters (In oider to discover 
a characteristic differential test for the bacillus) ; (8) to study 
the sjKjre- format ion (which is important, especially in propby- 
tactic regards) ; (4) to most carefully inquire into a clinical 
hacterioloKy of the pertustfis <iputa from the lieginniug to the 
end of the attack, and even during convalescence (which is 
important for diagnostic, prugaa'itic. and prophylactic pur- 
poses) ; and {5) to further study the behavior of the bacillus 
toward all possible parasiticide agents (to poesihlv discover 
some specific bactericidal substancen, which discovery would 
prove of untold value in regard to the therapeutics of the 
infantile scourge iu question). 

Sea-Water and the Nutrition of Marine Animals. 

Drs. Poiichet and Chahry have recently conducted some 
experiments of great biological interest, Tiiey have reared 
larval germs of sea-urchins in artificial sea-water and in sea- 
water deprived of all or more or lew of itA lime, in order to 
observe the inliuencc of the oomposition of the water on the 
development of the larva-. Normally a distinct skeleton should 
develop. According to the Bntialt .Verficoi Juurnal, it was 
found, that, when the larvte wpje reared In sea-water deprived 
of about niue<tentlis of its lime, not even a rudimentary skelc- 
tou was developed. A very trilling diminution in the oonnal 
amount of lime, effected by careful precipitation by chemic-al 
ro-agcut>, was found sutHcient to interfere nmrkedly with the 
growth of the skeleton in the iarvie: hence the medium in 
which some marine germs of life exist would appear to act as a 
nutritive agent as well as au utmo»iphere wlwnce oxygen may 
be obtained for respiration. The influence of the chemical 
eomjiosition of the water in different seas probably determines 
many differences iu the anatomy of marine animals, but Drs. 
Pouchet and CImbry admit that this i|uestiun requires much 
consideration. How far the emhryo in the higher terrestrial 
forms of life may receive nutrltioa direct from subatancea In 
solution in the liquor amnii. as well as thiough the placental 
circulation, is another question worth solving. 



NOTES ANn NEWS. 



Profe&sok C. S. Pr.CMB of Knoxyille. Tenn.. has accepted the 
position of vice-director of (he Agricultural Experiment Station 
of Purdue University, lAffiyette, Intl., and after the Isl of April 
next his addresi4 will be at the latter place. 

— At a recent meeting of the Pans Geographical Society, as we 
learn ftoui A'afurc, an interesting lecture was dellvereil by Br. 
Huiny on the history- of scientific miwions in France nn<1er Uie 
old monarchy. He commenced practically with the reign of 
(>ancis I., and descril)ed many missions abroad, with purely 
acientiBc aims, which are now either forgotten, ur the results of 
wliich have never het-n published. Thus, the apotbei^ary to Tlenri 
TV. went all over the globe in scorch of the peculiar products of 
each country, especially medicinal and food plants; still earlier. 
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UKitber explorer went to Brazil to stud; djefn^ woods; and, in 
tbe last century. Condaniine. Oombey, BoURainviilt!, and La 
Perouw went on tlipir well-known fijiedition?. The president, 
Comte de Bisemont. mentioned tliaithpie wereRllll in thearrhlve* 
of the iMinfstry of Marine copies ol the inatructions tiiveo to 
travtitlers and navtgotots in pa^t centuries, and that tliew were 
•• pjosilively luodeU of tlieir Itiud. wliicli could not !«■ followed 
loo cloeely now." Professor Bttrenu, of the Munenm of Natnral 
lltstorr in Paris, observed that a botanical collection made hy 
Paul Lucati in tbe rciKQof Louis XIV »tUI exi'-teil in the tnuseuni ; 
and lie referreil efipecialJy tu Tourni'fnrt, tif tlie luinie petiod, 
whom he described as the sclentiHc traveller of former tmies who 
perbapa moDt nearly spFiroacbed modern!! in his meihrxl" of oi>< 
Bervation. He was sent by the kini; on a botanical expedition 
to tbe LevBnl. with very precise in^itruetions. among oiher«, to 
ootkt?! and oiiserve the plants inentione<l by the ancienla He 
did not t-ontine hiniwlf to this, but formed a complete herbarium, 
which ifi still preserve<l at tbe museum, and is one of its Irena- 
ures. He was accompanied by an artiiit named Aubriet. who 
brout{ht heck a large collection of colored Hketcbes, which forms 
an Important part of the unrivalled collection iu the library of the 
muaeum. 

— Tlie Ofteentb ises»ion uf the Sauveur CoDetCe of Lan^oai^es 
will be held at the Uniieraity of Verojont. Burlington, Vt.. com- 
mencing at 8 AH. on Wednesday, July 9. and continuini; nix 
weeks. The situation of Burlinf;con on a hill which slopct* down 
to Lake Champlain, and the fret|uent fresh breeees, make the 
cUmute iu ttumuier oool and healthful. It is a place of ^reut 
natural beauty, and ihe Univernity of Vernwint comniandw a most 
beautiful view. MansAeld and Camel's Hump of the Green 
Mountiiniii. the noble range of tbe Adirondackn. and the lake 
with its talauds, form a picture which will UcliKbt all Tbt: uni- 
versity irt a now and handsome building. Tt eontnin!i collections 
in various departments of knowledge, and a valuable library. The 
instruction of the college will Include, for the adults, i-Vench, 
German. Italian, Spanish, modem Greek, and Romance languages^ 
LAtio and ancient Greek; comparative grammar of the Kngliab 
language and the forumtiuu of modern English ; English literature 
and rhetoric There will be each day. for the ailults, seven hours 
of French, fieven of German, three of Latin, three of Greek, three 
of Italian, two of Spanish, one hour each of Englinh literature and 
rhetoric, comparative grammar of tlie £^glish language, and the 
formaliou of modern EogliHh; for the rbildren. two hours uf 
French nod two hour" of German. Tlie classes will mwt every 
day except Saturday, and the le»sons will be given from 6 a.m. to 
1 P.U.. and from 4 f.x. to F.u. Saturdays will be devoted to 
rwreatiou. Excursions will he arranged for, at moderate rates, 
to Ausnble Chasm, Mount MansSeld and Camel's Hump, Ijike 
George, Montreal, and other places of interettt. ThoMe who pur- 
pose attending the College of lAUguages. or who know but little 
of this summer schtjol, are njconimeudtti to send for a copy of tbe 
progrHmmc, which may l>e had at the book-<tores of F. W. Cbris- 
tern. New Vork ; Carl SchoenhoT, Biti^ton, MasK. ; John Wanamaker, 
Phlladflpbia, Penn. ; Bobert Clarke & Co., Ciacinnuti. 0.\ and 
will be sent to applicant!^ by Dr. A. N. van Daell, i>i Attierton 
Street. Roxbury. Mass.; Dr. William Bernhardt. City Higb School, 
'Washington, D.C. ; Dr. James H. Dillard. Mary luBtitnte, Wu<ih- 
ington University. St. Louis, Mo.; or Dr. L. Sauveur, Copley 
Terrace, Koxbury, Uasa. 

— The flay of some 306 natives from various French colonies, 
etc., for alxmt fix months, in Paris la."*! year, in cnnnevtion with 
the exhibition, was an Interesting experiment in acclimatluition. 
According to ,\ature of March 0. owing to wise hygienic measures 
(such a.i vaccinnlion. good water-tiupply, isolation of closets, and 
surveillance of food), tbcM Annamite«. Tonquinese, ilienegalesc, 
etc., seem to have escaped most of the I'omraon endemio diHeases. 
According to tbe Semaine UMicaU, they had no typholil-fever, 
scarlatina, or measles, though tbeae were In Paris at the lime. 
Some U8 nutivt.><t were attacked by mumps. The fatigues of a 
voyage and the change of climate led l£i a lecnrrence of intermit- 
tent fever, with gravesyniptons, in twenty cases. It was thought 
at Hrst to be typhoid fever of a severe type; but Ibe rapid and 



durable efficacy of sulphate of qnlnlne, given in do«es of two to 
three gram;* s diiy, proved tlw pnludlne nature of the disorder. 
It i* noleworihy that nnst ilhieisses of tUis population, ee(wciaUy 
that jus't notiped, and lho(»e from cold, appeareil dutinc the first 
pail of the lime, when the weather was mild; white in the second 
period, with unfavorableatraosphericcoDduions, the illness dimio- 
isheri, wliether owing to precautiont in the mailer of An-*^ and 
food, or to more complete acclimatirjition. The negroefl of .Senegal 
and the Galxxin seem to have I)et*n tbe greatest aufferent, while the- 
Indo-Chinese race accliniatiKed the l>est. 

— There are in Berlin Ifi Gymnft&ia, — 5 govemnient and 11 
municjp'il Ofpnntiaui. The government Oymnasia are those of 
which the expeusw are wholy or partly borne by the government. 
In tbe 9 government Qymiuima there are 82 rlrmses with ^.194 
pupils; in tlie 16 others there are 165 classes with 5,b87 pupils. 
There is one governntont Reaiyf/mnasium with 15 classes imd GdH 
pupils, and xpven municipal liealgymntuia with 102 classes and 
It.OdS pupilit There are 2 Ober-realschnlcn and 5 higher burgher 
aclM>ol)<. all municijMl. Tliere are 7 higb schools for girls having 
114 clawes with 5.310 pujillB. Thet<e 7 schools for girl*, com- 
pared witli tbe 81 schi>ols for boys, are altogether Inadequate. 
Private scboolt* for girls have therefore ijpruug up In alt parts of 
the capital, but they are all i>ul>ject U:> the iu^pecliou of the school 
committee. There are more than 48 private high schools for girls, 
with 11,493 pupils. As a bridge between tbe higher and ibe- 
lower schools, there arc the so-called Gememdaidtulen (municipat 
schools). In Uiese, puplia are specially prepared for tbe higher 
schools, and some are directly connec^te<l with them They num- 
ber 23» and contain Si) clasws with 4.105 pupils. Besides these, 
there are 15 private scIkkjIk with 110 classes and 3.H3i pupils, 
mostly preparing for the liiKber scliools. A fuw )>rivatc elemen- 
tary schools were kept going through the deficiency in the num- 
ber of public schools. The municipality placed in them itseurplua 
school population and paid tbe fees. But tbe chief raUon tTitrc 
of tbe»e ecbools disap[K-ared with the abolition of school fees and 
the introduction of free eleinenUtry education. Their day is past, 
and thero will no longer be any c^mplainta about the inefticieacy 
of tlie teaching given in thern as compared with that tn the public- 
schools. The present cry in Berlin is for more schooU and suialler 
classes. The lorter complaint, indeed, is not confined to Berlin, 
but is liecomiiig general in all parts <if the country The abnor— 1 
mal growth of the capital since 187ft bo-** rendered it very difficult 
for tlie municipality to kn-p pa^re with the population and provide 
enough schools. The number of clas»e8 in Berlin of overgrowik 
siw has risen in the sjnu-e of ore year, 1888-89. from W to 106, 
Tlio cause of thi^ ii Ihe tliiuiiini; of the rauk^ of tbe elcmentar 
teachers through tbe low rate of salaries. 

— A curious phenomenon is reported from Batoum, says A'dfure. 
On Jan. 23, at 4 p.m.. during a complete calm, the sea is said tO' 
have suddenly receded fnmi the shore, leaving it bare to a depth 
of ten fathoms. The water of the port rushed out to sea, tearing; 
many of the !^hip$ fniin their anchorage, and causing a great 
amount of damage. After a short lime the sea assumed ita usual' 
level. 

— The B<iHtan Itanufaclurent Mutual Fire Insurance Company 
n-i>ort« the caUM?s of 206 fires occurring during 1S89. as follows t 
foreign matter iu utock, 45; picker tires (unknown whether for—. 
eign matter or friction), 23; friclJon of stock, 17; hot journals, 
17: spontaneous ignition of oily malerinl, IS; spontaneuus Igni- 
tion of dyes. 12; chiifliig of bell, 5: gav-jet. 5; kerosene lamp. 4; 
roaichcfl, 3; lightning, !1; sttam pipes, 3; r«>cket, 1; sulphur 
bleach, I: electricity from l>elt, I; overheated oven, 1; sparks 
from rroken miichinery. 7; sparks from chimney, it: sparkt" from 
cupola. 2; 8|)arks from forfje, S; sparks from burning building. 
1; sparks fr4.>m locomotive, 1; nparke from iKiiler-setting, 1; 
sparkH from furnace, 1: sparks from core-oven, 1; aparka from 
card-grinder, 1; lijick drausht, !1; derailed train. I: various tlre&. 
in mill teneuients, K; suspected incendiary (two by insane per- 
sons). 5; unknown, 18. The times of •■taning of the firr» wereaa 
follows : day. 151; night, 39; unknown (all extinguished with- 
out cJaim), IS. The pro{H*rty wait classified as follows: cotton- 
mills^ 115: wooUen-uaills, 86; machine and metal works, IS;. 
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hosierv-niiU*. P: sloratce, 7; paper-inilR 5; bU-acli nnddve work*. 
8: teiivint^nt!^. 8; jute fnclorips. 'i; rubl'er-workA, 2: Dtlk'tnJII, t; 
liDen-miU. I: fordagp-work*. 1; miftoellaneoufl. 8. The procewM 
where t)ie Hren Ktnrierl were as follon-s: cot ton- picker, 03; wool- 
plcker, 1I>: mules. 16; cotton-itrier. 7; wowl-dner, 6: cotton- 
card, 0; ^luiflinK< 6: HpinninK-fratueti. 4: By-fraineA, 4; Ixiilor* 
liouw. 4: loom*. 3; engiiic numi. -1; wool-card. 2; hlirksmftb. S; 
offlce. 2: wh»'»'l-i'it. 2; siilj)luir hlmch. I; jute-canl 1; ra»: »ort- 
fnjr. 1: tirijHl>ioK-iii"(^Hlii<'. I: carc-o^en 1; wire HrawinK. I: 
japanning room. 1; wtol ffTebouse. I: (tlaslitr, 1; caril-^t[ui]i.-r. t; 
storage and miscellaneoiis, Si. 

— T)io*e who mrt int^rcfted In the (<uliJM't of innnunl and In- 
dii0lTiiloduratJnDm»7 like to read a pamphlet on " Manual Train- 
ing in the Public Schools of Pliiladtflphia." by Jauies MacAlisler. 
supt-rintendeiit of the ciiy HchtKilii. It i« iiutaed by llie New York 
College for tht.* Tmiuinj; of Tcnchers, and give* un nccrtutt o( the 
courses in omnual traininK and inciiistrial art that have been In 
operation for #ome >eiint In rerlain of (lie I'hiladelphin jm^IiooIh. 
Tha«e innlitutionH. however. — the Industrial Art School imd the 
Manual TrBtnin^ School. — un? opeciul acUO'<)8.corit4t>4(inK uf picked 
volunteer studeolB; w that their siicceM or failure i-^ tin criterion 
of tbe iisef ulneMi of manual training In the ordinary public schnolB. 
Both tbe InslitutioDB have had j;ood nucceen in their «|H!cial Held. 
as BUch schools UFualJy have bad where they hava Ix-en Irietl. 
Mure ri-cently kiiidt-rKarlitis hine bt-en eslnblisbed in Philadel- 
phia, uitb mimiial tinining h^ one of the features, hut sulHcient 
time baa not elnpsed to ^low theeffocf>of theirworkint;. Newinfr 
hu been iatnxlucpd into tlie bieher (lirlt'^cbuolD.and with favor- 
able ri-t)uttti. Mr MacAlister's pamplilol nrill be of interet>t on 
Bpecial points. 

— In Bulletin Ko 4 of the Rtiode Islnnd Experiment Station, 
the a]mri^t (;iveo much infonniiLimi about bee-keeping, and re- 
ports the work done in this r]e|)arCment the tirst senuon. Quota- 
tiouH fmro crop and other n'liorls of (he Uuitcd StuLett Agricul- 
tural Dcimrtmenl nre gi^entosbow ibe importance of tbisimlustry 
in the United Mtates, while factn oikI figures from Ibe Rfaode 
Island ceiMus for 1885 show its cuudiiioii in that State. Old- 
fatbiotied liee-keeping i« compared with ajr>dem Dianagemenl, ita 
Improred hive« imd better varietiee of lieeii. Tbe value of beeg 
as honey and wax producers is ^hown; and their greater value aa 
carriers of pollen from dower lo llower. ttiuB feriiliKiug and caus- 
ing the fruit to set and mature, is considered, and many opinions 
and fact* presented. Tlie desirability of the croai fertiliEation of 
flowers and the aid rendered by in-ects in this work is sliowti, as 
well as the iidaptability of the honey -bee lo ihe flowei-ft of Iht* most 
Important fniil and vegetable rropM dependent upon in^icct cittitii. 
The tjuealiou a» to wbclher bees injure fruit is presented; the 
opinion of the go%-emraeni cntoinologiBt that Ihey do not. and an 
account of ihe curetui experiments carried oot under hi-* direction 
(rt oettle the matter, are >:iven. The Tieus of Profeworn Packard 
and Oray, as well as of prototDent fruit-growers in Rhodn Iflaad, 
are also gken. Attention im caMe<l to the decisioa of IIh? Supreme 
Court of Arkansas as to tbe uncon^tituilonality of probibitinK bee- 
keeping; also to laws lately panned in Germany which give all land- 
owners the privilege of kcepituc beef* anywliere, promitiu protection 
by civil right snd Inw. as wellaspuni'ili the destruction of bei>s by 
poisuu or unv ntfter wa) by a line uf $150 or imprioounieut for 
ooe year. No tinn need refr.im imiu kefpiug i»ee« on account of 
oppf)*ltbin due to ignornnce, fcnr ^ienlouBy. or tbe ill u ill of dieir 
neiijhb' rs, though all reHsonabte precautions should be tiiken to 
prevent accident Au account of the work done at the i<tiiliun 
duriuR the liitiite<t lime allowed for it is uivcu. A y»nl of t4'n 
coloniert was eatablisbed. nnd made afi nem aa poft«ible a mntlel 
working apiary. Tbe desirable varieties of bees were procured, a 
daily recf>rd taken of a hive 011 »cal''S, a hIiuw of bees in gtait^ hiveti 
mmie at the county fair, and a colleclion of the different kiud$ of 
hives, fixturea, etc., ii;ed by prominent American producers, and 
designed as a permanent exhibit at tbe vtalioD, was ooramenced. 
Sixteen colonies were prejMired for winter. — three placed in tbe 
ccllnr, and tbe rent packetl in outer c.i»cs on llieir summer stands. 
AcknowledgiiientJt are mtide uf hiven and other articles donated; 
and samples of different kinds of honey from different parts of tbe 



country, as well as all arttoles of interest to bee-keepers, are 
solicited, and will he acknowledged in Ihe bulletin. This work is 
in charge of Samuel Cusbman, and the address is Uee Department, 
Experiment Station. Kingston. R.T. 

— The carbons in the new Weotinghouse alternating -current 
arc-lamps are flat, twn inches wide seven-sixteenths of an inch 
thick, and t-ight inches and a half long. The upper and lower 
carbons are the same n'lze, and are consumed at the pame rale. 
One set of carlions is said to last forly-cighl hours. 

— A project it on foot lo dig a ahip-catml from a |>D{nt opposite 
Grand Island in Lake Superior to tbe noribcm extremity nf 
Green Bay in Lake Michigan, cultlug aerotis tbe narrowest port 
of the loiiK pt'niusula U-tween lho*e two laki*. The proposed 
canal is to ho thirty -six milps long, and would save two day^ and 
H half for fiteimers and five dnrs for sailing*ve?eels that would 
otherwise have to go around the peninsula. 

— Tbe report of the Bidston (Xwervatory for the five years 1 8ft4- 
88 is mainly componMl of meteorological observations from 
wliiob it appears that tbe anemographs furnish very question- 
able data. The velocity of the wind has been cunipuled on the 
assumption that tbe motion of the anemograph's cups is equal 
to one-third that of tbe air, The anemograph's pressure-ulato 
liresenta a surface of two superficial feet to the wind. Both 
these anemogr&pliv are about 210 feet above the sea-level. The 
investigations conducted by Sir 0. Ulokes tend to show that 
the constant for U»e ciijw U not 8. but more probably 2.4; and 
the experimrata made by Dines establish tlie relation between 
the velocity and tbe pressure of tbe wind to be P=V>x.OOK&, 
though hitherto it luut been considered to be P=V- x ,005. On 
Jan. 23, 1884, the pressureof wind recorded at Bidston was 70.3 
pounds per square foot, and the velocity 78 miles per hour. 
Other extraordinary pressures with accompanying velocities are 
as follows: OcU 2li. 1884. 40.0 jKtundti aud 04 miles; March 
:)0, 1880. 4t.02)>onnds and 02 miles; Dec. 9. t^l, 40.4 pounds 
and 00 miUvi; Feb. tl, 1887, 40.1 poundii and 00 miles; May 30. 
1887. 06.2 [Kiuuds and 78 miles; Nov. 1. 1887. 40.0 pounds 
and 57 miles; Jan. 20, 1888, 40.2 poumis and 74 miles; May 
3, 1993, 14.4 pounds and OG miles; Nov. 20, 1888, 40.0 pounds 
and 71 miles. Hie Hva maximum pressures, about 40. aver- 
oging 40.6. accompany consistently hourly velocitiod, averaging 
04 miles. Now, if the constant for velocity most be reduced 
from 8 to 2.4, this (14 becomes nt miles. According to tbe 
old formula, the preasare corresponding to 51 miles would be 
13. and according to the new formula only 9 pounds, which 
numbers are in startling contrast lo 40.(1. Conversely, accept- 
ing 40.6 pounds, the veUicity by the old formula would be 90, 
and by the now formula 108. which figures are in startling 
contraMt to IM miles. Hence, whichever way the data are con- 
sidered, the results are emineJilly unsatisfactory. For a press- 
ure of 70 iKiunds, the corresponding velocity would bo 141 miles 
per hour by the new formula. Only tbe highest pressures have 
here been tested, but similar discrepancies prevail all through 
tlie series of these anemological statistics. Assuming tbcHe 
maxima pressures lo l>e correct, then the given velocities are 
greatly in deftct; but as the factor 8 has been ejnployed, which 
is now considered lo be one-fifth toi> great, the K'^en retocittes 
are just ai much too large: heni-e that which is already great 
aliould be greater. — an absurdity wbicb leads to the inference 
that tbe iutitrumeut» arc unreliabte. Tbe mean velocity per 
hoiu* is really given, whej-eas the absolute velocity, expressed 
as tale per hour, of the roost violent gusts, lasting perhaps 
only a few seconds, is wanted. Engineering jioints out that it 
seems too much of a stretch of couQdeuco to accept Ihe pruas- 
urus us reliable, inasmuch aa none so high have lieeu obtained 
anywhere el(»e. Tlie inference, therefore, must be that tbe 
accuracy of the anemographs at Bidston is extremely doubtful, 
and it becomes important to make these apixtratus the subject 
of critical investigation. Until this Ywh been elTicienlly don^i 
no reliance whatever can be put ufion their results, which is 
very much to be resretted, as the data extend over a long seriea 
of vears, and if reliable, or cuuld bu mad« so, would be of Uia 
utmost scientific value. 
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The 6aiiX)R as amaTBOH EKOiNEBfi is not ulways a sticctss. 
A Daval court of iDquirv h»H recently bem in seasion which 
han revealed Home intorcstiii)^ pliasps of the nmatetiriHhneM of 
thf "Yuukw tur." uiiJ of his inclination at tinitrs to jtlay the 
jack at all tnulea without much ref^artj to cousequcnces aifectiiiK 
either bis o\ra reputation or the efficiency of . his veauel. It 
aeems that the comtnauder of a naval veBi*el, nttsuiniag him- 
self to be po8seit»cd of the requisite profesaionaL knowledge, 
took cliarjce of the fmgineering of bin nhip. and "|!:are the 
engim.'er permiiuiou" to niakp rejiairs only when ho (the 
skipper) saw fit. The chief engineer had been "ordered not to 
use aalt water in the boilers," had been "told that fresh water 
would be used in boiler No. 3." The captain bad told bim 
that "salt water would not be uaetl except at sea;" but the 
enRineor, apparently thinkinf; bimaoJf ait well iofornied of tlM? 
prinoiplcH and the cuatoms of tho case m was the captain, 
actually did on one oocaaion fill a boiler with salt water when 
io |K)rt, after some repairs had been made opon it, for the pur* 
poee of testing it to nscertain if it was light. He endeavored 
to explain to the uuperiot officer, when called upon to defirud 
thiA practice, that it was for this purpose; but the cnnimander 
promptly infornie<l him titnt he cartHl nothing for hlii opininn, 
und so "sat down ui»n" and "walked over" the junior officer 
(SguratiTely speaking, If we understand aright) that the latter 



was moved to iuquire, mildly of course, whether it was the 
fact that he was to be "treated like a pickpocket." This is 
an interesting itluNtration of the ethics, the am.iteur engineering, 
and the munncrd, accepted, an it would seem, on board at leaat 
one of the ships of our great "uavee." 



We need not here concern ourselves with the ethics of t! 
case. The court of inquiry will probably eitabUsh the code for 
the naval service, and we may presume that the dignity of tbe 
amateur -engineer commander will be properly vindicattd. No 
Hubordinate officer will probably be allowed with impunity to 
proti'«l against being '•treated like a pickpocket" by bis senior, 
whatever lie the altitude uf the latter on a scale which mean- 
urea in terms of good sense, good manners, and good feeling, 
such as becomes a "gentleman and an officer." We may be 
permitted to doubt, however, that the senior officer will be 
called seriously to account for any lack of officerlike quality 
which may maniffist itself in his treatment of his juniors — 
nnlest the secretory of the navy. Gen. Tracy, who is himself 
familiar with the accepted ethics of civil life, as well as with 
the exactions of military "discipline." shall determine to act 
in the matter. The Hue which separates the gentlenun from 
the officer is somelimwi made so broad, in coses involving dis- 
cipline and admonition of the junior by bis senior, that the 
latter fails to detect the fact Ihnt the two should he. and should 
alH'ays remain, fairly ooiacideut. We may perhaps be per- 
mitted to mildly suggest, however, tliat the im|iortation into 
the navy of gentlemen. And the deportation of men of other 
stripe, might apparently be carried on to considemble extent, 
and with great advantage. The suggestion is with diflldence 
rupectfully submitted to the bonorafale aecretary of the navy. 



Od the other aspects of the case, as involving a question of 
chemistry applied to engineering, we may. we think, be oer- 
mitled to hold an opinion without asking leave of the very re- 
spectable, but we think loo decidedly amateurish, sailor on 
horaehack who mounts his bol^y to such manifest discom^ 
titure of those over whom he is hy his conmisaion t>nabled 
to ride. Tf it should prove that tho eugincor in charge was eo 
grossly ignorant as to imagine that be might safely and con- 
tinuously employ sail water in his boilers on a long cruise, 
eveu though he had surface coudeusers, and was not aware 
that the result would be the precipitation of sulphate ot llmej 
in large quantity, to the utter demoralization of his coal-pile 
and the injury of his furnaces, we should i^y that this officer 
was right in treating him, uot like a pickjun^kct, to be sure, 
but with distinct (^verity. Eveu an amateur engineer should 
know better than tliat; a comnmndiitg officer, if lit for his 
place, should certainly know at least so much. If it should 
prove thai the engineer desired simply to test his builcr« for the 
purpose of detecting a leak, knowing that it requires a tem- 
perature approximating :)00" F. to cause precipitalion of cal- 
cium sulplmle, wo i^iould consider him to be right in using It. 
and the commander very igaoraat, even for an auiaieur eugi- 
neer, not to know better than to interfere. There is a popular | 
feeling —which it will probably lie very difficult for the aspirant 
amateur to remove, notwithittuuding his acknowledged and un- 
questionable ability to become a jack at these several tnidea 
which go to make a^cniiae Hucce.ssful — that the commander i 
is placed on board ship to dirtjct it«i general opcrulinns; and that 
be is given a corps of engineers to attend to details, with 
which they only are trusted, and with which, aa experts, 
they only can deal: while the nmateur-etigineer captain, tike 
the amateur-n.ival architect, even though the latter be the ablest ' 
of lawyers, had liest keep himKolf within those lines which 
bound his own specialty, and play the amateur only in unim- 
portant matters, in which no great JntereKts ore involved. 
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BOOK-REVIEWS. 

A RantlU>ok 0/ Enffine nml Boiler Triata, andoftlte Tndicntor 
and Prony Brake. By R. H Thurstos. New York, Wiley. 

8". ^r>. 

This %vork, beinj; virtwalljr llio first of iia kind, muat of 
necessity till un impurtUDt place in the liUTiLture of the iiiteum- 
■engine; and tlwj fuel Ihat Profcssur Tliurston is tlio uutlior Is 
suffleient ^laranty that it may safely be nccvptod aa a standard 
of refprenop whilp preiwrn m^hnjcls of irteain-eaiffine and boiler 
tests aro in To^^tt. Eugineer^ inakinf^ tests of this kind have 
liitJi(.>rt«> been conijit'llt'tl to do so without any dcfUiite Btaeidartl of 
rcfcrpnco; and no KfiieniUy ncci'ptt'd critt-rion lias liecn available 
for the pnpinwrwho wishwl to record tlin result!^ of ungitie or 
boiler trial-i in au acce]>t])ble au<] pc-nuanent manner. Tlie lon);- 
existing w:mt of such r criteriau lian led to a gtineiulcoucurreuce 
amoDK fujjincers that a systt^m. provisional though it inay lj«*, is 
feasible, acconling to wliich lioth engine!^ and slpani-gonernton 
be aati^aciorily touted. Tliis synlom, which is baaed upon 
the wor.£ of a committee of the American Society of Mechanical 
EnginL^ors, of their bruthur engineers in Germany, and uf utiier 

zc^ized ejqx-rts nrd authorities, is admirably presented in 
fflSBOT Thnwtmi'a work. 

This treatiw present^, in a concise though clear imd easily 
OcdetBtood form, (iiose metbodti of trial of heat-euginesi which 
hare become standard ; exliibitrt theproo(;ssL>sof thuir application ; 
deAi:ribeB the best forms of appiinituH in current une in rondiic;ting 
triaUfl and in securing the data aought; and illustrates the 
I and i^pahilities of these apparatus. It also presents ex- 
«mplea of the reports luade by distinguished cngiueera ou impor- 
tant work of thJR cliarac'ter, and thus gives good examples of the 
form of such reports, and of tlie data and reaalta deduced froui 
theui in the case of the better claaaea of maciiinery and appa- 
ratii». 

Tlie sys^tem of I»i>ilpr trial deBcril>ed in thin work Is that pro- 
posed by the committee of the American Society of Mochanical 
Engineers, since l)ecome standard in tJiis country, and to a tprvM 
extent abroad. It u comph-le and Hatinfactory, haring been 
found suflicient. so far. to meet every ordinary recjuirement. 

A cliaptt-T IK devoted to the steatn-eti^ine indiuator, giving n 
brief and simple acrnuiit of that iiiwtninient and it* capabilities. 
an well as a dDHcription of the usual and best ways of handling 
it, tliough no attempt has been made to elaborate to any great 
extent tht study of tlie diagram. Many forms of dtagraDi, how- 
ever, are itltistratod, and the student is referred to special 
treatiseA on the indtcat<ir for fnrther tnfornialian on the subject. 
A description of the method>4 usually con-iidL'j-Al )>et;t and muKt 
.exact in the measurement and computation of the indicator dia* 
^gram is given in a sepsirate chapter, as well as of the processes 
leading to the more important of the rosalt« attainable by the 
use of the iniitrunuiit. 

A series of valuable re[>ortii, written by able engineer! as 
models of data t^unnnarieti and uf conclusions derived from such 
sumniarie*!, add bi the com]>Ietenea!i uf the work. One example 
in each of the more important classes of steam-engine is studied 
in this manner, and any engineer, by a study of the seriefl, 
Bhoutd lx> enabled to secure satisfactOTy results in making testa, 
even though previously inexperienced in such wurk. An apjjen- 
dix contains all needful etmatJiuts and rcferejice- tables, and an 
abundance uf illusti-ationa adds much to the clEmrness and value 
at the text 

fTte Origin of the Arytin*. By Isaac Tavt^r. ( Contempt trary 
Scieoce Series). New York. Scribner. 12*. ^!l.25. 

Tuis is an able and interesting book, the object of which is 
to give the lHte.Ht results uf the cantroversy cam.-«ming the 
origin of the Aryan raves. It opens with a chapter on the his- 
tory of the subject, begioaing with the assumption of the 
pbJlologists thai tbe original home of the undivided Aryans 
was in Central Asia, whence the various branches of the com- 
mou family migrat<.>d tu their present -seuls. This utuiumptiou 
,18 easily shown to he Iwseless, and the old theory has now lieen 
ibacdoned by the majority of arob^BoIogists. Moreover, it is 



now gen^^rally held that the greater portion of the population 
in tbe countries we now call Aryan really beloogs to other 
families of mankind, and that the widespread prevalence of the 
Aryan languages is doe to comjuest by Aryan peoples. Thw 
evidence of thi)4 is mainly anthropological, and its presentation 
occupies a considerable portion of Mr. Taylor's book. Ue 
repeats the various ergumeuts that have been adduced to prove 
that the original home of the Aryans was in Kurope, which he 
regards as conclusive. Iliit the que.4Cion then arises as to 
whicb of the prehistoric races of ICuropo is to be regarded as 
the original Aryan stock. Od so diRicult and so unsettled a 
questiou w sliull oot here offer any opinion, but will briefly 
indicate the evidence and the argumenta that bare thus far 
been adduced. 

The skulls and other remains of the neolithic age |wint pretty 
clearly to the fact lliat at that time the greater part of Europe 
was peopled by four distinct races, — the Iberians in Spain, 
Britain, and s«mie other places; the Ligurians in central 
France; the Olto-Slavic race in central Europe: and tlie 
Teutons, or Scandinavian a, in the north. Of these, the 
Iberians seem to be related to the Hamites, and the Ligurians 
to the Turanian family; so tbat, if the original home of 
the .\r>'ans was In Europe, the original Aryan race must 
be either the Teutonic or the Celto-SIavic. Here, therefore, 
is now the main point of contention, the German writers 
generally upholding the claims^ of the Teutons, and the French 
those of the Cells. The dispute has l»een oondneted with con- 
siderable acrimony and with a rather unsoemly exhibition of 
national feeling on both sides, aod is still unsettled. Mi. 
Taylor inclines in favor uf tbe Celts, but maintains a judicial 
attitude, and avoids a decisive expression of opinion. Ue 
presents tlie evidence on the whole subject, however, at con- 
siderable length, and the vlearnesH of his style makes it intel- 
ligible to the reader. Tliose who wish to know tbe latest 
views and arguments on the quei«tion will Hnd his tKM>k useful. 

Lalforatorji Manual of Kcjttrimental Phyitics. By AI-bebt L. 
Abey. Syracuse, Bardeen. 24*. 75 cents. 

Tub author of this book is a civil ensineer by profe^ion, and 
nt present is instructor in physics at (he Rochester Free Academy. 
The aim of the book tn to de«cri)>c such ex|)eriaionts aa will lead 
to quantitative work on the part of tbe student, and the author 
lays considerable stress on the importsnce of bringing home lo 
the siudenls the existeuce ol a |>er<>ona] error in observations, 
thiit within limits can be much rednoed by using intelligence 
and care. Alt simply illustrative experiments are omitted from 
the l>ook. the author believing, with most teoohera in this field, 
that such can be carried out lo the best purpose on the lecture- 
table. 

It is needless to say tliat tbe experiments described can be per- 
formed with apparatus of the siniple^l kind, nicwt of it capable of 
bein<: honie-made. Many of them are new. and are sure to be 
suggestive to thiise encaged in teaching of this character. 

Whether we 8i)prove of tbe alternate blank i>ages intended for 
notes supplemenling the text, we can hardly say; yet that these 
notet) will lie well enteied by fome is ver^' true, and for such the 
heneflt of fonning a habit of noting down points brought out at 
the time of experimenting will be con-iidenihle. 

Fort Ancient. By Wakuen K. Moobbiik.10. Cincinnati, Bcl)ert 
Clarke &. Co. %'i. 

Mr. Moobehclao and a cwniietent staff of assistants spent 
the treason of 188^ in making a careful aurvey of Fort Ancient, 
the renowned earthwork of Ohio. Tlie results of his Investiga- 
tions have been published in the present volume, which ia most 
beautifully illustrated with excelluut photo-engraviugd, which 
greatly enltam'« its value. From his extendetl researcl>es the 
author draws tlie following inferences: Fort Ancient is a defen- 
sive earthwork, used nt times as a refuge by some large tribe 
of Indians, and at times there was a large village situated 
within it» walls. Thp fields wittiin the wall, esiiecially in the 
enclosure of the old fort, are covered with pottery fmgmeata, 
boms, arrow-heads, and flint chips. The ground baa many 
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burut stonen below the tuii&ce. There are traces of villages in 
the country ourrouDdiog ihe fort. The outhor exptesiwa his 
conviction that the fort powiesees DOthinf; of n religious nature. 

A pavement which htm been fonnd inside may have been 
used an a place for the war-daDcea or councils of the tribes 
asfiemhted in the fort. The author beltevi-e that the-se tribes 
were iu advance of the Shnwoeee, the Dolawareff, and others 
who occupied the territory in 1787. But they did not know 
nrl of suieltiuK. tiioagh they used haium(>re<:l cop|ier and 

ileoft. In coDcloding, the author cal!» titti^iitioQ to the 
similarity of tlu- urlti of tW MamlaoH and tla' tribes who in- 
habited Kort Ancient, and exprcsws the opinion that they may 
have been the huildars of the works. The book proves to be the 
result of a very careful and detailed investiKalion, for which 
ethnologists will be thankful to the author, even should his 
theories not Bml general acceptance. Tlie endeavor, which 
appears throughout the book, to u'-present the finds and the 
me(b(xlH in which they liave been obtaiDed as clearly as pos- 
sible, wliich i.s supported by the excelleat illuHtralions accon* 
panying the descriptiouH, gives the wurk value aside from all 
theoretical considerations. 

Railro/ul Engiifcrs' h'itM-Book and Ejrpiorers' Quide. Br H. C. 
Godwin. New York, WiU-y. 1(1'. 

To the many railroad engineers who do not consider themselves 
expert matbematiciatis this tield-book will prove of exceptional 
value. It contains, lu small compaas, every thing that can rea- 
anably be HOiight for in a book of ihe kind. inU-iided solely for 
in the Mold: leaving thoae things which pertain to extreme 
accuracy, and which may be rarely needed, for a supplementary 
or comi'lemcntary volume, which may be a.<^gDed a place wUh 
the camp et^nipago. The idea wljich prompted the pre|MtraliOD of 
the volume is good, and we think it haa Kh'ii well worked out. 
The author bae avoided as much as |>o»u4ihle the intricacies of 
malheuiatics. iind at the »ame time has produced a work of more 
gem-ral applictitiun tlniu uiifiht have been ex[Krcled by engineers 
familiar with books of its kind. 

The b(x>k tsdiviiled into four principal parts, the first dealing 
with r.iiln>.id Iwenlion, the second with niilmad construclicra. the 
third with reconnaifsance and explorMtory nurvpyg. The fourth 
is devoted to general inrormatioo of a miscellaneuus but no Ices 
useful nature. To thei«e are added an ap|ieodix and a set of 
1 laUes. 1'he bonk is will adapted to the use of railroad engineers 
engaged on location and consiniction work, as well as to the use 
of t)ie explorer in making exploratory surveys. 



AMONG THE PUBU8HERS. 



Rbai>&bs of all ciawes. young and i>ld, will be glad to know 
thai the Scribcers are issuing a new book by Mrs, Frances UodgBon 
Burnett. I*, will be entitled '* Little Saint Eltzalieth. and Other 
Stories," and is an allrarlive picture of rhtld-oalure. 

^ The secnnd vohnne of Donald G. Milchell's latest work, 
" Knglish LandA, Letters, etc.," will itnun he published by the 
Scribners. It will coalain the author's talks about historical and 
literary England from (Ik; time of Eliza>>fth to Queen Anne. 
Shakspeare being the Krst. and Swift the fast, per»onage of imijor- 
laoce who fiaaseti under review. 

— A timely article is "Slanloy's Emin Pasha Expedition" in 
Lippiucott'M for April. A ooncise biographi<^al arcimnt of Emin 
Pacha Is given, and also the reason of Stanloy's exi>edition, with 
other infornuitiun. 

— Mr. ilarston, of I lie London publishing- house of Sampson 
IiOW, Marslou, & Co., «Hrole recently from Cairo, where he was 
in company with Mr. Henry M. Slanley. "Mr. Stnnley i* devoting 
absolutely the whole of his lime, from mrly in the morning (sonne- 
tiniee as early as 6 o'clock) till late at night, in writing his great 
luok. I have read a good part of the text, and I think I may vay, 
without l>eiug uccu»ed of puffing, thul it ix profoundly intereiitiug. 
I am happy to add that Mr. Stanley wan well pleased lo learn 
tnm nte that I had completed sailafactory arrangements for si- 



multaneous publication In France by Messrs. Hachelte & Co., in 
America by Me«srs. Scrilmet's Son^, in Germany by Mr Brtick- 
baus. in Spain by Esparu A Co., in Italy by Messrs. Treves, and 
in Scandinavia by lilr. Mailings." 

— Thert is an a'ticle on " Egypt at Home." by Bev. Dr. W. C. 
Winalow. vice president of the Egypt Exploration fund, in the 
April number of the AVir EnyUiml Magnzitie. It is an account of 
the Egyptian collpction in ibe Boston liluseiim of Fine Arts, the 
mo^t important Egyptian cfillection in America, and is illustrated. 
The number will also contain a full page jtortraitof Sliss Edwards, 
from a ret.'Ont phi>|i>gntph by Horony, with an iirlicle upon ber 
work by Mm. Sallie .Toy Whito. and several fac&imileB of pu^agea 
from her letters and manuscripia. 

— To Shakspenre students the plan and scope of Dr Fumefs'a 
"Variorum Sbakspeate" are Icnowu, as are the [Niins. judguient. 
ami critical faculty exiM-nded upon them. Each play ns it appears 
brings Into one focus all the wealth of a gteat KbakspeariaD 
library, so arrange-i as to lie imme'llalely nccetisitjle. ''As You 
Like It." tbf eighth volume of Uiin splendid edition, will be pub- 
lished by J. B. IJiipuKHitl t'ompuny on April 2.^ The volumes 
previously issued are " Itomco and Juliet, ' " Hamlet '* (two vol- 
umes), "Macbeth." "King Lear." "Othello," and "'ibe Merchant 
of Venice." 

—The publishers of Che tUtctrieat ITorM haveseoured theser- 
vices of Dr. Louis Bfll, o'ho will tn future have editorial control 
of that enterprising journal. T. C. Martin and Joseph Wetzlcr, 
who have berelofore edited the Kieclricui Worid, have taken 
editorial charge of the Electricai i^igincer, and that welt known 
pajier will henceforth api>ear as a weekly. 

— Clvil-aervice reform has a champion in 3tr. Oliver T. Mor- 
ton, who. in a paper called '"Some Popular Objections to Civil- 
■Service Beforra," which appears in the Allnntic for April, is not 
afraid to say that tlio spoils system "is at war with equality, 
freedom, justice, and a wise eoooomy, and is already a diM^med 
thing lighting cxtincdou. Ila establishment wa* in nb sense a 
popular revolutifin. but watt the work of a aelf-willed man of 
stubborn and tyranniail nature, who had enemiei to |>uniBh and 
debts to pay." Tliis certainly strikes no uncertiiin note. The 
article is divided into aections, each on© of which is beaded by a 
)>aragraph which embodies some objection to the movement. 

— The April issue of the Quarterly Jounml of t'conomiva. pub- 
lished for Harvanl University, will wmtain urticU-s by Prt-sident 
Francis A. Walker on " Protection and Protectionism." m which 
arguments for and against protection are temperately dii<cus!«ed ; 
by Professor Taussig of Harvard, on the ■' Silver Situation, its 
History and its Dangers;" E. C. Gonnerof ldverpt<ol. Bog-, on 
" Ricardo and his Critics;" F. B. Hawley of New York, on 
"Profits and the Residual Theory;" N. Matthews, jun.. of 
Rn»<ton, on the " Taxation of Mortgages In Ma^aachasetts.** 
There will also be notes and memoranda on the law uirainst 
socialists in Gcrinnny, on recent works on Hoance and |H>lilical 
economy, and the osunl hibtiography. 

— Of the contents of Outing for April, we note " Signaling for 
Antelope on the Staked Plains." by William H. Johnston, jun. ; 
" Wheel and Camera in Normandy," by J. W. Fowlick ; " MelUxi 
Mowbray : or. Fox Hunting in the Shires." by " Merlin; ■* "Some 
Defevla in Tennis," by Xt. C. Robertson; "Tennis Scores." by 
William StrunK, jun.; "Bowling for Women." by Margaret Bis< 
land: and "Yacht Itacing in Great Britain," by F. C Sumt- 
chrast. 

— The widc-fi-lt iuterfst in ihe present dibcmv^iuu of the re- 
TUiou of the Westminster Confc»sion of Faith has nmnifeated 
itf«lf in a flteadily increasing demand for the rei-eni publicallcma 
relating to the »ubject. The Scribners have brought out n third 
edition of Dr. Briggs's "Whither?" and Ibe p;imptilct4 entitled 
"Biblical History," and " Whiiher'i'O, Whither?" bv Dr.McfUjah; 
also a new edition of Dr. .ScbafTs "Creed Revision," with an ap- 
pendix containing a rei>ort of the discuisiou in the Prexbyiery of 
New York. The some publisbers are issuing a new contribution 
lo the subject by Dr. Shtvld. entitled *' Tlie Proposed Revision ( 
the Westminster Standards." 
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— Tbu Scribnera wfll puhliah imnie<liat«lj a nmRll book by 
Oeorce W. Cable, entitled " The Negro Qu{.>8tion." containintc the 
addnM drHverptl by the autbor vn Washingloii'H BirtlKlB.v t>cfore 
ttks HiuutarhUM-ttn Oiib in reply to the trx-morablf^ f pfvcb by Ihe 

Kittle Henry W. (iiad>' ; also aereral open letters by Mr. Cable on 
tbifl subject. 



— The Scribners will tesue ahortly the flrat or a series of inter- 
esting nrieniofrs of ■' Three Faioouw Freniii Wrtoicn." Iraottlnterl 
hom the French of SI, Imhert de Saint-Ainnnd. l»y T. S. Perry. 
Tbe suttject of tbe iirct volume will be the EmprwM Jf>8epbiiie, 
anr) will be entitUd "Tlie Wile of the First Consul." Other 

orks will follow on Marie Antoinette and ihe Empress Marie 
Xiouiae. 

LETTERS TO THE EDITOR. 



Mcaai of increaain^ the Accuracy of locating: Vessels at Sea. 

In looking OTeruome meagre accounts of the recent meieting 
of the International Maritime Congress, I failed (o find any 
mention of a very important branch of navigation to which 
my attention was attract<>d some years ago. I refer to the 
question of Che pre.sent accitracr of the instruments for d#ter- 
mining the poHition of u tibip at uea, and the stepft that must be 
taken in order to improve tliisnccuracy, Thereasona that tuake 
this an important mnttfr are ao obvious that it is not neces- 
Bary to catalogue them. 1 need only saj that in approaching 
any L-oQiits, daugercUM reefa, (>hu)lon- watere, and. in the case 
of sailing-vessels, tlie patlis regularly frequented by Btbamers, 
It Is of the greate«t im|)ortaiire to be able to locate the ship's 
position with all the accuracy nltaioable. 

In 1881 Proftifsor W. A. Rogers, the eminent American as- 
trooomer and physicist, read a paper U>fure the Naval Institute 
at Annapolis, publiebed in ttie "Proceedings" of the institute, 
bearing the title "The Co-efficient of Safety in Navigation," 



This paper ia spoken of by Commander P. F. Harrington, 
U.S.N., as being "remarkable for the extent and IhoroOKhneaa 
ot its invoatigationiii, and valuable in tlu> application of ita re- 
sulta to the practice of navigation. . , . Il.s practical conclu- 
sion and warning ought to be impresaed upon every man who i» 
permitted to lay a vessel course." 

In this paper ProfeBsor Bogers shows the various errors which 
enter into the dctermioatioD of a ship's location at sea: and 
hedeterminea, finally, an average error and a podstble error of 
position from a large number of obaervationa, as shown by logs 
of vessels in various quarters of the globe. Upon his inifuir- 
Ing of a nunilier of HeAcnptaius as to the limits within which 
a ship's plnce can be ordinarily determined, moat of them said 
a mile was thf limit, uome few said half a mile, and only one 
man gave so high an estimate as live miles. 

The chief sources Df error seem to be thiMC pertaining to the 
composs, chronometer, and acxtant. For tliecompoas, Profeaimr 
Rogers doea not come to any very definite conclusion; at least, 
no numerical estimates of error are made. 

A diNcuBsioD of the rates of a large number of chronometers 
shows, that, f or a clirouomctcr of average excellence, at the end 
of twenty days un average error of S.<1 miles must be expected, 
and an error of 11.5 miles must be looked ont for. The error 
of the chronometer increases with the time occupied in the roy- 
age : and a discussiou of the errors of uue bundnnl cbrononielers 
by Mr. Hartnup of Liverpool (and probably no more oapable 
miin luw ever examined into the matter) showed that Ht the 
end of a voyage of twelve months the error in one of the ship's 
positions was 524 miles. Another extreme instance cited is 
the case of Lord Anson's voyojte around Cape Rom, in which 
one ship "actually made land on the wrong side of the con* 
tinent. the error of position being over 600 miles." 

For the sextant obwrvatious it is difUcult tu determine the 
limit of accnmcy: but "the average error of a single obaerva- 
tion at sen is not far from H mites, and the average co-efflcient 
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b7 wbiofa tbui number must be multiplied in order to provide 
for every conticgcncv of danger is 8.5." 

HftviDg called aUeotioD to tbe acc'iracy, or ratbcr Ibc ina'c- 
cunicy, with which a ship's position is found at Hea, I wish to 
make a few HURReationit wfairh have occurred to me in the 
course of in,v prufesaioual vrorV. and which ought, perhaps, to 
be coii^idonnj by marine authorities. 

Tn each of our large seacoost citica the Maritime Exchan(;e in 
the princip«] pinre where ship-manterH. HhJp-owners. Bhippers, 
marine uudt^rwritera. and other men interested in ocean cooi- 
roerce. meet fur Hip purposv of arran^;iiiK matters couneeted 
with the transjiortation by sea, and it in through thene ex- 
changPA that the plan I have to propose coald be roost readily 
carried out. 

What I have to propose ih this: that there should bean 
enforced frequent inupection of the instruments used by ships' 
offlcers in determining the iKwitlons nf vPMels nt sea.' Whether 
it would be necessary to liave a law enacted by l^inlatlnn, or 
whether tht; marine insurance companies would demand such 
An inspection befoK* issuing policies, or whethiT the Maritime 
Exchanges would take up such h work on Iheir arrnnnt, I can- 
not more than surmise. I think likely that the former would 
be neceffsary; but, as tbe details of the work wuuld be about 
tbo name iu auv curic, I have assumed thnt the members of the 
«xoluingea would In- willing to carry on the work without any 
"preMure" from outside. 

Let. then, the maritime exclianges of each i>ort adopt a rule 
that the sextants, compasses, and chronometers of all vessels 
with which the exchange has dealings flhall be inspectod every 
three months, or every six months, or at tbe clo^e of each 
Toyage, or whatever length of time may bo considered 
sufficient. Let each exchange request tbe secretary of tbe navy 
,to assign to duty at itn port a sufficient numtier of ofHcers and 
^men to carry out this inspection. Tliot this last is possible, 
is shown by tbe fact that for some years ofbcent of the navy 
have l>eeo uHsigued to duty at several of these escliaogee for 
the purpose of collecting obseivatioos made on shipbuard 
<tbe Unitetl States Signal Service was also represented there 
in coDiioction with moteorological matters). Probably one 
lieutenant and two subordinate ofllcets would be sufficient to 
do all the work necessary for tbe port of New York. As to the 
details of such a work as is proi>osed. there is only space to 
mention enough to show the necessity of it, and to show its 
practicability. 

Upon the master of a ship reporting his arrival at the 
exchange, let the navul officer at once take steps to inform 
himself of the condttiou of the sextant, chronomeler,'and corn- 
posses carried by the ves-iel. 

The sextant is very easily thrown out of adjustment; and, 
the errors being determined with great difficulty without 
proper apparatus, they are usually left for the maker to 
re-adjust. Tlio result is, that in many cnses a sextant is used 
until it is found to be utterly wortbletut, and then only is it 
taken to be repaired. 

Let each ahip-inabler he required to show a certificate of 
examinutiou of his sextant: Ibis to hold good for a stated 
time, and to l<e furnished free of charge by the exchange. It 
would not be such a laliorinus task as it may seem, to examine 
the Bextantt); for. if a Neumnyer sextant stand (a description 
is given in the "Archiv" of the Deutsche Seewarte, Jahrgnng 
I. 1878, p. 10) be mounted in o convenient place, it would 
take the operator but a few minutes to detect the errors in 
adjustment of a sextant placed thereon, and he could even 
undertake any minor ro-adjustmeut; but for any serious fault 
in the instrument it would have to be cnrrected by an Instru- 
ment- nuiker. 

The sextants belong to what are known as constant instru- 
menta, and may keep unchange<] for a long time: but chronom- 
eters are variable instruments, and have to lie compared with a 
standard as frequently as |)C^ih)e. Tliis difTerence in the 
inntruments is so easily and generally recognized, that, while 

1 Thin |ini|HRi»I U \ij ua meuiB * Dew ana, hut son>i> potnta •rtilob J ituiU 
nuiatlon In o^mtwutlou wllk H 1 Iwveuot avMi niKDtltmod b«for«. 



the sextants are so wldom inspected, the chronometers, on the 
other hand, have bt-eu Ijilteu to clironometer-shops at the end 
of each voyage, no matt-or bow short, to have the rate of 
change determined, and to have the error noted just before tbe 
departure on the next voyage. I say "have been," because, 
much to my nst«)niKhuient, the leading chronometer- maker of 
Ronton informed me some years ago. and shortly after tbe 
Boston lime-ball iiad lieen established, tliat this time-ball bad 
about ruined tbe chronometer-rating business, and that tuoet of 
the ship-uiawterH (e(i|>ecintly those of foreign vessels) rated the 
oiiroDometer on shipboard by observing the fall of tbe time-hall 
at noon of each day. As these time-ball^ have now been estab- 
lished in tbe principal jwrts all over th*" world, it is safe to 
cooclude that this change in the methods of rating cbrooom- 
elets is nnivcrsal. I consider that this is a step backward in 
the progress of maritime science, and that there is much less 
security against navigators getting out of their "reckoning" 
than existed before this change of method took place. I will 
state briefly my reasons for thinking this. 

I A chronometer oet'ds frequent iusi>ectioQ by an expert 
chronometer- re [lairer in order to e<ce tliat all patts of the instru- 
ment ate in good order. By the old method this could be done 
every voyage when the chronometer was being rated ; but now 
it is probable, tliat. iu ca^es where a time-Imll can be observed, 
these instnimenrs will not Ite submitted to tbe re[>airer until 
after experience has shonii it to lie in a decidedly had condition. 

2. A chronometer cannot possibly be rated as accurntelv by 
observations of a time-ball as by tbe means employed in the 
regular chronometer -shops. Tn the former case, obtservations 
cannot be made on days with rain or fog; U is quite probable 
that the iiame person will not he able to make the comparison 
for the whole succession of days, and a penioual difference of 
half ft second or more may occur between two observers; the 
error in observing the drop of a tinie-hal1 is probably not less 
than half a second, and many observers would not get the time 
clucivr than a second; the time-ball is usually dropped ouly once 
daily, so that any error in observing it cannot be detected; 
tbe observer on Bhipbonrd can have no idea of the errors and 
the daily changes in thy standar*! cUx'k by uienns of which the 
bull is dropped, and must rely implicitly on tlie accuracy of 
this signal during sjiells of cloudy weather, when, as well 
known, the standard clocks of the best astronomical observa- 
tories may l>e some seconds in error; and ff the ship is in port 
only a brief time, and the chronomeU-r rating should occur 
during a week when no nbservation<t can he made at tbe 
observatory, tbe prolmbility is that a very erroneous rate would 
be assigned to the chronometer, for use during tbe coming 
voyage. 

3. In the chronometer-shops the electric time-signals are 
received from the observatory or standard clock at regular 
intervals, usually every second or two seconds or minute. The 
signals are received daily, and comparisons can be made with- 
out regartl to the weather, so far as distingnii^hing the signal 
is concerned. Tbe chronometer comparisons are made by 
means of a "hack" chronometer, which has been accurately 
compared with the time-.Hignal. and are made by some one per- 
son. A skillc<l man can compare two chronometers without 
having an error of more than one-tenth of a second, and tbe 
comparison can be made several times a <iBy if it is desirable; 
and this is an important matter if tbe ship is to be tu port 
only a few days. During cloudy weather, when it is impossible 
to make astronomical observations, and it sometimes happens 
that a whole week will pass without an observation being 
made, it is poHsible for the chronometer-maker, who usually 
has on hand a large number of firat-cluss time-fcee|>erB, to 
keep his ow'n Htnnilard dock nearer to tl>e true time than that 
given by the observatory clock, because he relies on the 
average results given by a large number of time -pieces, while 
an observatory seldom has more than two. In this case the 
chninonieter-sliop rating of a ship's chronometer is much more 
accurote tliao that by means of a time-boll. Accidental errors 
in the standard clock-signals due to occasional mistakes made 
by the astronomer can be detected (if they arc largo) by the 
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cbTonometer-Diaker, but the nsTigator nting bis own cbroaam- 
eter is easily muled bj tbem. 

4. There is still a point 1p wbicb I wish to make a brief 
reference; vut.. the absolate accumc; of lime-singals in 
general ; for this qnesUoo is one of great impartance )n ratinjif 
chronometen. The best data that bare jet been obtained for 
detenniDiDfi this questioo are tbe series of daily cooipariMJDs of 
tiine-siguaU of the Na%-al Ofaeerratorf at Washington, the Otn- 
faridge (Hasff.) Oh«erTatnry. ind the Allegheny (Penn.) 
Ofaserratory; this ImFicg bc«D done for some years by Mr. 
Jamee Uambtetl of tbe Gold and Stuck ExchaD^p of New York 
City, in unJL-r to tegulato the staodard clock which fumiobes 
"Sew York with accurate tinae. The compariaODS frequently 
show differences of two and three seconds betwcoi tbe observa- 
tory standard clocks, and I believe instances are not wanting 
in which the atnouots reached even fire seconds. 

Revogniziog thai Iheee cnmparimns could not, perhaps, lay 
claim to the greatest accuracy attainable, an elaborate plan 
was matured Home ye&m ago by which the United States Signal 
Service sbtiuld make a daily coupeu-itR'U of tbe time-«>ignRlti of 
a duzen of our principal obsenratoriefi, aod Uiua find out with 
certainty tb** acouracy attainable by a single observatory. 
and to inquire into the desirability of the permaneut ur^'uoi- 
xation of a sort of clearing-bouse sy&tcni of tiute distribution, 
by means of which a very accurate time-signal could be dis- 
tributed over the whole country, no matter what the weather 
might be. For various reasons this plan was nut carried out, 
bat itu tfxecution is still very much to be desired. 

Takioir into account the jufit mentioned facts, and others 
which might be given, I think that a careful inspection of the 
ships* chronometers and their rates should be made as fre- 
qnentl; as may be found ptuisible. The exact form of this 
invpeetioD, which might t>e umlerlaken by the exchanges, and 
the best method of securing the greatest accuracy in rating 
ships' chronometers, cannot be discusM'd here. 

Coaceming the compasses on shipbuard, I will only say, as 
ho-H been frequently urped. that they should be examined and 
tested at every opportunity. Tlie possible errors of the com- 
pass have beeu tlioroughty studied, and thone existing can be 
accurately determined: but the subject is too technical to be 
e-xplaineil In a few words. Fkakk WalIiO. 

CiaclmiKU. U . XUktob. 1800. 



Storage-Bat teriei. 

a person who Ims experimeiiled wiUi Bocondury IxitteriM 
jme convinced, as 1 have, ttiat tlie Plants form of battery 
was superior, enperially an regards durability, to any of the vari* 
ous batt^nies in which tbe "active material" is ai^lied iu tlie 
form of paste. R^olizing lliat this mperiority was mainly due 
to tl»e relation of the molecules of the active material with each 
other, and aUo their relation with those of the support part of 
the electrode. 1 was led to make ex^wriments, Uie uutOMne of 
which was a slonige- battery, which I have (witentert. For ll»e 
sake of illustmtiiig hnw the Plnnte form of battery is superior to 
tbe p(i.il»»<i forms, I will HUjipofie that a piece of wood reprvsents 
tbf- sup)N>rt ijf th<> piisttfil plules, and that sawdust reprei^ents the 
oxide which is to be applied to the support part of the electrode 
in the form of u past«f. The sawdust may be mixed with this, 
lot. or the other liquid, and made to iidbere to tlie wood, l4i a 
Iter or mon» likely to a lesser extent. I immeirse this wood 
Picctrode, if 1 may be allowed lo call it such, in sulphuric ncid: 
the sawdu^ will fall off in u cumpamtively short tiuie, kiivjng 
tlie wood support to a more gradual destruction. If tin- surface 
of woinl cimld liH clmnge<l in (wrae way so that it would resemble 
sawdust, and yet in such a way that Uie molecules of this 
cfaangeil surface preavr^-e to u considerable extent Uieir original 
relation with each other (that is to say, Uieir original uttraction 
for eiKih otlier), and at the siune time preserve their attraction 
for the rooleculea of tlie unaltered ]x)rtion, we would then luivo 
a woud electnxle {I a|Kflogiice tor the term) which would resem- 
ble the lead electnxle of Planl^i. Almost invariably, when the 
poMed electrodes peel, they do so, not from the surf&ce of the 



"actire layer." but from the surface of the suppon mrcal. I 
have experimented with but ooe Ptaait' battery, which, by 
tlie way, was the 6rst storage-lmttery that t evrr made. Thia 
Ittttery was charged to its greotol pgouble capacity many times, 
aod also disc^iarged soddenly. but tlic aotivi* layer lias not peeled 
fnxu the noo-ooridlaed portion <4 the lead plate. There has been 
at times a falling of fine particles of peroxide, bat no peeiinff 
such as yuu gvi in pssted batteries. 

The sooner stongo electriotans tecogniiEe that tlie greater tbe 
attraction of tlie molecules of a aeccmdary electrode fur «wh 
other, the more dttrable will the electrode be. the better for all 
coDCerued. Just as soon as storage electricians rvcogntie tbe foot 
Uut tite quality of a storage^hastcry is to lie judged, mn by the 
amount of peroxide the electrodes onntain, but by the degree of 
attraction which exists between the moleculos of tlieartiTelayDTi 
their experiments will be more fniitful. and tbe paste<l plates of 
to-day will be no more. Tbe ptMblesu is not how to store 
oxTgf-n, but how to increase the affinity of each moltrulf i.^" an 
oxide for its neighbor. Hoping that these remarks will set the 
readers of Seietux a-thinking. and that they may bare some 
weight towards cooviDcing llit^n that all that is iiecexiary in a 
gi-H>l fttoru>oe-cen is molecular affinity. I close my communication 
with great faith in tlio future of suvage electricity. 

N. B. AtJ>Ric^. 
FiJI Rlv»r. BUu.. MMvh IS. 

DfDUSTRUL NOTES. 

BnfTalo Blacksmith's Forge. 

Fkw progressive blsckstniths ot melal-workers who look into 

tbe matter faU to acknowledge the superiority of the modern 

|iortable forge over the beltows and stationary blast-forge. By 




A HKW BLAOKaMITUH roilTABLB POftUK. 

tbe use of an improved port^ible forge, heat is produced uiore 
quickly and with U^hs labor and cost. The portjibh* for^te also 
takes Ims )4|)n(v, while. »o far as durability and reliability are 
concerned, a, compurisoo betwi-wn the two is much to the dis- 
advantage of the old slvle. The first con t of the lirick forge is 
greater, and t«uli«<eqitent n'pnirs ami occntiiiinnl moving^ mnke a 
considerable item of exiiense, while reiwiirH are si-lilom roqidred 
on an improved portable forge; and it may l>e moved froDi one 
part of tbe shop to another with little trouble. 
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In the aciiompaD.ving i-ngraTlDg Ig stiown the latest pattern of 

ipropfxi portablp hlackAmith for»{e, made by the DufTtilo Forge 

Oouipaay. The tlUtiDKuUbin< features of this forge are, easy 

lever aatJ 9wi%-el niovenieats ; steady powerful blast for beavy 

work, and even, lif^Iil blast for ligbl work ; do dead ceutre to 

•orercome in utartiDi; ; nil of trhfch are important f.iclont in the 

i-Buccef«rul w-orkiuK of a forge. Tbe Ix'ariDjfs, which are of liar- 

l^ned slet'I. an-i of more than ordiimrj- leiDjtb, deserve cuitiment 

loo. By referritiK to tlie illuatrutioD, wliicli sliowtt tlio No. 

^•ize, it will be seen that the forfce has a large fan-cane 14 Itichea 

in dlaineter, which efToniU a Diazimum blast witb a minimum 

expenditure of ptiwer. A |>oiDl of irnportaoce ie that tUv blast 

cotitiiitiea some little time aft«r a stroke is iiia<l6, sufficient to 

allow tlie operator to w.^rk upoa tbA iron quite a n-iiile before it 

ToeaaeB. 

Thia (or)(e is also arriin^ed for belt atttiphmont. for geueral use 
in lari^v ^bop* whore pOA-(<r is use I. Wlien ruu by bolt, a cut-off 
for the blast is provided, which permits of the fire bemg regulated 
to any rt^uired degree. 

The A. B. C. Electric Motor. 

Oxe of the latest additions to the long list of small electric 
motors now jn the market ia shown in Fig. 3. It is made bj 
the A. B. C. Untor Company of this city, and embodies some 
-of the ideas of Mr. Bmwn of that company. 

The A. D. C. motur is de^tigned so as to obtain, wirb a suiall 
«x|>eDditure of cnrrent, a maximum amount of magnetism, and 
to produce a machine that will do its work at a high rate of 
efficiency over a wide range of power, and at a moderate and 
l-constHOt sjieed under uH loads. Tlie field-muguets are lami- 
nated, pcruiitting the ntte of sheet iron, a form in which soft, 
pure iron can be obtained uf untforai quality. The f^everal 
laminated sections, as abown in Fig. '2, are bound together, 
not by means of boU» {jassiuif through them in the usual man- 
ner, but by an arrangement of rods fitting into the tiotchco 
shown, wliicli nrf> formed by the die tu the outer edges of the 
plates. By means of this construction any irregularity caused 
lliy Inexactness in the ttepiinit'e puucliing of boles is rendered 
impust»ib)e. Tbe fleld-inugccl has but one coil, and cunse- 
queutly no yoke is necessary in its construction. Tbe lleld- 
mainiet is araplp in cross-xection, aud as short as possible, the 
entire space between the linihs being filled by tbe coil and tbe 
armature. Thin funn of coiistnictiua gives a magnetic circuit 
of very low resistance. 



The armatnre is thoroughly Insulated, and can be removed 
very quickly if necessary. "Rie brushes, being at tbe top. can 
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also be readily inspected; and. the armatare tteing elevated, it 
is not nece^fsary to place the motor on a special base when re- 
quired for fan purposes. The mechanical construction of the 
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motor throughout has been carefully attended to, and all the 

details of tbe motor have been well worked out. 




If f/ou hare a 
COLD or COUCH, 

ii(*ulc or IrnilliiR In 

CONSUMPTION, 

SCOTT'S 

EMULSION 

OF i'tifti: 4'oi> i.ivr.R oil, 

AND HTPOrXlOSrUITES 
VI- /.iJJii: ASO &ODA 

This pr/'fi'irwl'-n C'lilain" ttio Mlmiilfi- 
line t'P-i-prilMi at tlio lltn>n}th"»phHrm 
KUil Dtie .Vnric^IfiM Oxf lAr'-r Oil. L'tir <I 
tif |>lip>l()miix Hit UiO wiirlJ <triT. U la at 
p^UtttrM« n« wntfk, Tltmo Itinoa lui rtTlca- 
clini« MS l.Ulil Coil I.U'or OU A prrtiy-t 
Eiuti>»Inu. Ih-iht thnn nll'Uln'i-H mmif^. ¥«t 
All tortUBut frn<flj<ir IHaira»ra, Ui-tinthitiB, 

COySVMPTTOX, 

Scrofula, a'l'i a* 2 Flosh Producpr 

tt.«'n>Uu..u.lug UiLe JEOTTS EMULSION. 
It 1<! noli) by olt PnigEi*'*- lJ!>t no tiao hy 
priTuKncaijIaiiKtlunbr Impairnl ftoveaty 
ilitlil' f y"ii l" nr4'ni>LaHUt]«UlUI«. 



A New Method of Treating Disease. 

HOSPITAL REMEDieS. 

What arc they ? There is a new dcparlure in 
the treatniCDt iif ditieascr. It coniiivlN, in tlif 
;;ollccIion of the spccilics uiicd by noted spccinU 
ifii •■(Europe »nd America, and briDj^ng chetu 
wiiliin (he icnch uf all. For iiiKlanizK, Che treiit- 
nicnl pursued by special phy<>iciDns who trc-at 
indiceslioti, stomach and Uver troubles only, 
wat nlnaiiird and prepared. The tir.itinciii of 
odicr physicians eelebratccl for curing catnrrh 
wag procured, and so on till these incomparable 
curts now inctude dixeaxc of the lunj>5, kidney, 
female weakness, rheumatism and ncrvou* iJc- 
bility. 

Tt))K new method of " one remedy for one 
diseau" niu^t appeal to the common «enw of 
all suflfcrcr^. many of whom hare experienced 
the ill eflecCs. and thoroughly realire the ah- 
(turdiiy of the claims of Patent Mwitcines which 
arc guntaniced to cure c»cry ill out of a sirgle 
houlc. and (he UK of which, as statiiiici prove. 
Aaj 'uineJ man tltfmatht fkan aUokot. A cir- 
cular deM:rthing ihc)>e nvw rcmedlcK is sent free 
on receipt of tdanip (o pay postage by }io>ipital 
Remedy Company, Toronto. Canada, sole pro- 
prietors. 



DO rOU INTEND TO BUILD ? 

We ollsr aa Allaa of Hpnalbln Low Coat 
HoUttVM, a portfulln 11x14 ibaibVH, unntalnttur 
hnndafimo 11 1 a«l ration a, floor plaiM.ai)i) fuO 
i]t>»rn[)iloD« of tbla popular draltrn. and nrty-foar 
mbon. ranitlng In oo«t trora W(0 to tt.UD. mu 
ii)>iv.lmen dwign tt for a ooita^e wllli wveu roona, 
an J <-Q«tlQt$l,tcn. It onmbfuM beauty anil i:.jmtart, 
tiBit two lar^e p'.iivaer, anil U a poimliu- nnrt praotl- 
ual wurkliig ilMlgn, taMvlU£ iMriu built eoreral Uumb 
fin- lt«nHtlrDni<Ht cost. 

No Dnaticr wliai «rl* of n bonae you mar (at«a4 w 
butij. It will pay you to liaTa UUb book. 

We wlU MMid ihta Anas, poetpaia. Oil r»c«>lpt o( 
price. SI -N. U C. Uodsea,4T LafayeUa Plara, Now 
York. 
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Readers of Science 

CorrtspcuJing -mith or r^itUing A^vertittn, 
win tcn/tra grxaifavcr bftruntioMMg tkit fi^fier. 
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CALENDAR OF SOCIETIES. 

AnthropolDgic&l Society, Wasbing;toD. 

March 18. — Henry Lee Reynolds, Cad- 
doati Migrations Arcliwologically Consid- 
ered; L. R. Kleniin, Haa Evi-ry Out- a Nat- 
ural Calling? W. J. Hoffuuiu, Mythology 
of the Monomini ludians. 

Biological Society^ Washiogtoa. 

Maix-h 3J.— D. W. Prentiss, C:hnuBe in 
tlio Color of Hunmu Hair; Ch»ng« lu (ho 
Color of Plumngo in Birds, unJ in the Fiir 
of Mammals (with spiXiimt-ns) ; G. Brown 
Ooodo, The Colors of Fiahes; C, V. Riley. 
The Colors of Ijifwrts. 

New York Academy of ScieDces. 

March S4.— W. W. Newell, Tlie Study of 
Folk -Lore. 

March 31.— C. F. Chandler. VolM and 
AmpeireR, and What they Mean. 



Exchanges. 

[Vrceof ehBrc« to mil. If of ■ati>fmctarychar>cter. 
Addresi N. D. C. Itodg«(, 47 Lofityeite Place, New 
Yorit.l 

To tartp^pnnd with collifBM, •eminarie* and olh«T 

«tlkclc<l 1 have an cKicntivv uiivxa collOLllDn of 
fDwiU CiBDJ every iienlugkjl peiiiHl,. Btid mineral* illu» 
Iratingthe coramou <>n>r many of ihe rare lurint, Thi* 
<«lleciifln i> In iliiplicmr, and ih« dujilkaif^ arc for fv- 
ctianjip or ^->l«. h.vrry xtxing t* iTieniificnlly clei»tfi«d. 
W. A. itionnell, piokt^ut of se«li.-gy. uoj UiiUcriiiy 
A»f.. SyriLUiie. N.V. 

I h>ve a ntimbcr n( duplicates of mif-rot^npic itkles, 
v^tly bciia.iii-«l, whicti I would like lo exchange for 
oiker* »('I iK'ir in my cvllrciion. Send I'liC ol wh&i you 
kav« to cxLbaiigi: anij gcL wy liil. S. It. TbumpMi.a, 
New W I lining ton, Ta. 

CorfTip odenceand exchange* (oliciled with \>etuin» 
inlcrcued in (he miidy at Amtnc'Ui and Mexion an 
(iquitir«. L. W. GiincltH.jfi El>» Sl.,N«w Hivcn.Conn 

I wiih tn ntchanite or piirc!ia»e well-fixed or harderiMl 
»«r<ebr*is -mtityo* for leclioninti De«.ire ipecmlly ref>- 
IitiAd «inbryu«, Dui will l>c gUd lit iCLurc 'lit- itulciial 
tlul I ilu not |>osm«. ThoFii^u (!. Lee. M.U., HUlu- 
loiical l.abararaTy, V.ile Lnivemtiy, New Haven, Conn. 

WaaiEd— Uoeki «iid ji>ucita'(, Amerirao vr forewni 
relatinjt to Phoiaigrauby — eschange oe purckaic. C W, 
U«Mfieltl. i,)9i Hronawa), New %^itk. 

WaAltd —Marine uiiivalvF« o( [lie weal coafti, fiom U> 
S. L ne luailiwanl. aud Imiu I'Bcirit: U'andi, DCIere<l; -eic- 
chaiiKC tmni J gencrsl cnllect.on. — F. C. Bniwne, Kram- 
inghani, Ma«t.. Boa %o. 

D. £. Willaid. Curaiur uf llic Muieum, Albion Acad- 
enty, Atbioo. Wit , will antwer all his oarie-pondcnce ok 
•oon M poMthlF. Sik'knciit iind death tn the Ijimily. wiih 
nanf Ather cnalier*. havf prerenled hii ani->eTrn2 ■« 
promptly a* he ibculd have done, 

I will gfxe too (OwJ arrow head* (or a fine pair t't wild 
■cattle h'lMa al Icj*! two fe«4. lonjt. If you hav« -Iwrter 
or aibct hotm write uie, and alav bow manr arrow lieada 
y«n wANL tar ibem. I wi!l al>o catKaitge >hcil<. minerals 
»mA armwt. W. F. [.erch. joS to^t 4ih St , ]>aveapcul, 

KWB. 

A tew duplicaiea of Murtx raJix, K. ramfiitj. M. 
M'-*mdmrtt, Ciuii't ru/A. H.*rfti x-mtr-ieeia, Oliv» Iri- 
<*/«/d, O. riit'cm/ttr-it. Ckltr^ileiH* /Httin'.xU. Cj/frtr* 
e^pul M'/rarii, C. Ijimx. Lvtt't e/filt.!. A<m^a 
/a.'iHil. Cmm.t i^inata, and mmus tnirt}> iitlici specie*, 
for exchange for ^WU not in cMircullcclinn. lJ»t on ap- 
plic.nioi). — Curator Museuin, Halyiachoic Socidy, I..au- 
■■ville, Ky. 

Ph-^IOcraplii and SterooKOpk views «( At*o[i-,:inca «( 
any nmntry. and fin- Undacapcs. etc. .wanted in eacbaiiKc 
fnr Biinnali and lii«^lk, — i« L. Ijcwii, Copenhagcii, 
New Viirh. 

Dior»eo*»^//en««i«^r liiitvrither Hami-mtlm \,\a»o^ 
»g, tUA.) lor •cientific k-toka - iho-e pubtitbed in ine 
/mUrm»li»mai Scirmlifir Stritt pncfeTicd — Jaract H. 
Siolkr. ScheowwJy. N.Y. 



Old and Rare Books. 



Back number-^ Ailaniic. Centtiry, E Urpcr. 
and Scriliiier, lo ccnm jier cupy, otlier mflg.t- 
sinct equall)' Joir. Srnd for n ca^nlo^e, 

A. S. CLARK, 

Hifuk seller, 
34 Park Row, New York City. 
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ACK NlTMBER^s and complete teliof leadina Mujf 
aaincv Knitt /<rw. AM. MAG. EXCHANGE. 
Schohane.N.V. 




OATARBH. 

Catarrhal Dcarne**— Baf Favvr. 

A H<w >(i?\t< -ntcATUBvr, 

SuETercni are not gcncmUy awtre that these 
dUcAHcs are contagioiu, or (bat ihey arc due to 
(he presence of living pgiasiiies in the lining 
mrmbrane of the no<e and eu.stachian labes. 
MicTowropif retemrch. hnwevcr. fias proved this 
lobe a f«ct, and the re&ult of thU Jiurovery is 
that a simple remedy lifts been rormillated whcie* 
by caiatrh. catarrhal deafness and hay fever are 
prrniaTicntly cured in from unc ti) three »imp1e 
applicacionK made at home by the patient once 
ill two wcL-ks. 

N.B. — Thi« treatment is not a snuff or an 
ointment ; both have been discarded by repu- 
table physicians a* injurious. A pamphlet ex- 
plaining thin new treatment is »enC free on 
receipt "f stamp lo pay postage, by A. H. dx- 
on & Son, 337 and 339 %Ve»t King Street. 
Toronto, Canada. — Vkristian A^vctatt. 



Sufferers from Calarrhal troubles should i^re- 
fully read the above. 



Correspondence soHcited with parties 
seeking publishers for scientific hooks. 
Short monographs on sdentific questions 
of general interest are especially desired. 
N, D. C. HODGES. 

Publisher of Science, 

47 Lafayette Place, 

New York. 



Wants. 



A TEMPORARY BINDER 

lor ScUnte is now ready, and will Ik mailed 
postpaid on receipt of price. 

Half Morocco • 75 centa. 

This binder i* MroAg, tlurable and 
elegant, hu %\\\ side-iiili. and alluwi 
ihe opening of the paj^e^ perfectly 
fl.it. Any nunibcr can be taken out 
or replaced without diitiirbing the 
olhcrti and the papcn are nni muli- 
Uted (or ^ub-etiueat permanent biad 
inf. Filed In ihi* binder, StUnet it 
always canvenMnt /vr nCwvucv. 

N. D. C. HODGES, 

47 Lafayette Place, New Vork. 




ANY OF 

Prof. A. MELVIllE BELL'S WORKS 

— 0N~ 

Elocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World- English, 
etc. 

SUPPLIED BY 

N. D. C. HODGES. 

47 Lafliyette Place. N.Y 



RUPTURE 

cured 111 ftipulatod time. 
NO DELAY FROM WORK. NO OPERATION. 

Coll or ^nd ttamp for circular ar>d teferenre of iho*e 
CHt«d. We have ** hand «»er i<v" «tyle« of tmue4, from 
t( up. and tuipeot'jcie* uf all kind*. Ordert filled by 
noil ur eapre» to any port (i( ilie United Stale*. 

C. A. M. BUKSHAM, M.D.. 

t}H Clinton Place. New York. 




Ait ^rt*m ttrktag a p»iit(»n /fr vikitk kf /i fHmJi' 
/f ft/ fix kiitcitntific atttinmtn't, tr a»y ^ftvn tttkimg 
ii}mr ent 'e fiU < fmiliet t/ Ikn ehatatttr, t* tl that 
»/ a Itackfr v/' tcirtict,[iimut. JraacMltmati, er tekat 
m»t. majr km»t tkr ' Jf'an/' itteritd umdrr ikit ktad 
raaa nr cnsr. ^/ kt »Alitfifi tkr fuhiUkfr */ tkt lult- 
ablt ek*r»eler 0/ kit i>^//iV ■*//««. Any ftrsgn ttikimt 
lm/«rm»titim om amy ititnti/Si' ^iritii'n. tkr itJdrrit 0/ 
any ieitntijSi titan, tr tpi(i'(iii f'o nw.r Trd.r atr I Ait (ei- 
utrtH /or a furfur efntenaml milk iki nalmre a/ Ik* 
f^tptr^ ('/ etrditiily SmvilrH la tie la. 



AKKTALLUBQICALCHEHISTdeativaan enm;*- 
nhCiit with a at^cl works. Iron workit, or b)»6t 
taramob Has had nine y«&ra' pxp«r1«uc« In all 
branobea ot Htael «iid ir'-n work, kud 04UJ. Cuxiilali 
hlchoat r«f«reiioa« and Inatlinunlala from fonuer 
employen Addraos CHEMIST. 4,li!() ChMtaui St., 
PhlUdelphla. Pa 

WILLIAMS SENIOR whci hut hod two and 0D»- 
.. ball T^ara' work In ctt^itiloal laboratory, and 
one year (n a tilolo^cal laburalory. dt-alma piialUon 
■a tcacber^of uatural HiTlniki^i- ami li-Hmrr mntbri- 
maticLK, ileiilrQB a nuKlUno aa liistnidtiir tu tbpae 
brasebe«, or as aaalatant lo aorae ehenLat. Re>fer- 
enoea aa to ability and chanuner. S. E. Towne, Box 
74. WLUIamMown, Uaaa. 



A 



AREaULARLY K»duatrd phynlrJaa In hla :tad 
yiwr, wb<:> haa rxeen In a<.'IJvr praccloe for ^ifht 
ynara, eioeptlni; vhc liniK hi> wiui int«tTi« In a boa- 
pltal and taking a rri«t-gradiiato eourao. and who 
baa done flonaideraMe work ticith In literature and 
aolaace. mora purtloulnrly ouuupoted wltti m«<dtcliifi, 
betB( uaw iingnfci'il lu iilil-^trlal wrillug for oni- of thn 
Rrat-cUaa idk'IicaI inrinlblli<n, wlsbne to Irun ot a 
tciWD. not particular t,* to tta(> alf<> or looatlon, 
wb«re. In a4dItK>a to practialti); hla profcaslaii. h« 
mav bacome eonoMtod with a school or other Icnatl- 
tatJott aa t«a4.<'be'r of elemeutac; aad adrajioad i>byB- 
Urfogjr. otaemlatry. odiI hysleati. iMieoraU; or would 
aiMMvi jHHtltioti wltli nu ofdnr phfidolan who la rd- 
guBil In llinmry iir Bcli>nilli' wrirk, sa ao aaalataat, 
elAer in liln g-rai^ik-v. or aa atnaiiiK-TtwIaoriwmtaiX. 
or In any copnolty rctiuiritiK hnowledse of tOMliobM 
and cofiiat* bra£Loh»a; or would accept a poaltlon aa 
Ubrartan. baTlng bad ax|)erlaoc« aa actloK Ubrartan 
wbQD at oullegTi. Can fiiruiah luieaottptltmalilR r«f> 
MVioeea mm to nhlllly tmd rtiara«t«r, and. If the poai- 
tioo often Dp]Kiri\inli(eB for adTanoement. wUl 
aoeept for a tlmit n ut>mlnal aalarr. la married, but 
baa oo fainily beaide his wife. Aadresa Dr. W., eai« 
ot Scfeace, 

A \r ANTED. A Harvard Sonior who baa 
V V made a )tpE>ciatty uf chtMoistry, and 
has bad sotno experience iu t«achinir and in 
aii»lysiR, wmild Iik« to Rocuro au appoint* 
inont for the fall. Bust of refarencea given. 
Adtlri-sx, J., Hurvard College, Cambridge, 
Maas. 



CUEUtST (80) wantfl aituaUon at auce; 
Ph. P., and for three yoara Doman- 
Htrator of (JheniiHtry, Leipzig University. 
Practit-al experience in technical braneh of 
the Mibjort. S,, 13, Worcestor Place, Oi- 
fonl. 

AYOUNQ MAN ag^d nineteen, who la a 
^railunt^' of the Exeter ITifrh Stdiool, 
wants a situation with voma Maiiufacturiufr 
Oliemitit or iu Laboratory of isume Aiialyticiod 
or Private Chemist; miist be chance where 
b<> can haT» act;«Ba to books in evoninf . b 
willing to work : hag good knowledge of QcB- 
eral CTietiiirtry . Saia. L. Hills, Sonth Lee, 
N.jL 

A SUBSCRIBER of Scikscb would be 
grat>eful for any information on tho 
followin); |>oiat«: 1. As to the kind of wax 
UM'd in tJie prejMiration of «nibryoIn>{ie.aI and 
anatomical niodeI.'<: 2. How it can bo made 
and manipulated : 11. References to any liter- 
ature on the mbjeet. Wm. Patten, Qrand 
Forks, North Dakota. 

WANTED— Books npon American Arch. 
eolt)g>'. My (nihlieation. " Fort 
Ancient," in exchaiifire. First-claas stand- 
ard works only . \V arren K . Moorehead, 
Smitluonian Institution. Wuhingtoti, D. C. 

AVOUNO MAN desires, about the 1st of 
July, a poeiticn as Inboratttry aneist- 
ant, or as instructor in chemistry, pbysica, 
and lesser niathrmalic«. References as to 
ability and character. 44 P.M. A. Addreea 
R. L. Porter, Poun. Mil. Acad., Cbeeter, 
Pa. 
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Our New Salesrooms. 



Last week we invited attention to the new 
Salesroom in the basement, and to the sale thefe 
of Silks and Dress Goods, at very moderate 
prices. 

This week we mention the extensive atlera- 
tions and additions on the Second Floor of our 
store, which give greatly increased facilities in 
our Dress-making Department for Ladie^i Misses, 
and Children. 

The space occupied by the stocks of Black 
Goods and Clulhs has been noticeably enlarged; 
and the room for Ladies' Underwear and (or 
In^nts' Goods nearly doubled. 

Visitors will find a new elevator neir the 
Broadway door. 

JAMES McCREERY & CO. 

BROADWAY AND ELEVENTH STREET, 

M EW YOBK. 



INDIA PONGEES. CORAHS. 

New and fresh Sprinj^ Styles have been 
added to our stock of these desirable 
fabrics, unrivaled for wear. 

JAPANESE STRIPE SILKS. 

Very cool and plea&ant for Summer 
Dress. 

2«XW YOKK. 



Great AMEfficjJi- 



CHANCE FOR ALL 

To Cnjor a Cop or Ptrfoci 
Tea A TRtAt OR3CR ^t 4 

1 1 .' T»0.-llllT i^,\-t\fi.i* 

.itl>iv*il<*r, VuUi.tf 11)1 
i/Uik Brralifiu'. nr Mil' 



brali-i* T.««, ■:'ilf«-» nr.ii r.-i. ir.k- I'l-'-ir. r.T liiii |ji;u,-v 
kraiHl<l>>n TiU OUJU.-t- aMKUIi'AN TKA mu. 
■•. D. Uus W. U null H V«OTr tfU. >'•— tfit. 



MINERALS. 

Cabinet SpeclnieQS and Collections. 

Our illi)i:k Im Vury iiuiu)ilfte lu Uim^ a{<tM.'Uiii.-IIb fur 

^atadvotand amatrar CompJoir ('nuUkiffuo Fntr. 
GKU. li, K\4it.lNII * f'O,, 

l&U'CbtfiitiiHt stn-et, PblUilAlpbl*, Pa. 




TWENTY-EIGHT MILLIONS OF 

DOLLARS and over is the vnlne given 
bjr the Collector of Customg for the 
commercflof thp Portof Superior.WiB., 
fur iS8D. In 1888 the valuation vim 
lesa than ten miJIiona of dollars. 

WEST SUPERIOR, Wis., 

IB a fotir-jear-old citj of i(>,(HHi ]»eo|ile. 
at tltti extreme west end of Lake Su- 
perior. Its popalatiou has moro than 
doubled Jn 1880. Joa(}uin Miller be- 
lieves it is deBtined to ontstrip Chicago 
in growth, and will rank with New 
York us a commercial, financial and 
manufacturing center. It is worth in- 
Vftftigaiion if half of Lhiu la eo; for in- 
vestors in real estate and mortgage 
loana can realize large proHta in auch 
growing towna. laformaliou regard- 
ing Weat Superior and vicmity will be 
gladly given by 

JAMES W. GREENE. 
West Superior, Wis. 

He refers by j)ermiBsion (o the Editor 

of Science. 

PHYSICAL. ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Grade. 

FOR tSCIIOOI> A\I» <;OI.I.C«Eft. 

Se>d fob List or Catalogues. 

QUEEN & CO., PbiMelpbia. 



IMPROVED OIL LIGHT 

MAGIC L.^NTERNS. 

Alio Lime anJ EUttric Light Apparatus^ and 

mechanical, {lUin. an<l fine ixilored vifioi. 

J, B. COLT ft CO., Maoutacturera, 

No. i6 Bbekman Stbekt, Nbw York. 



PATENTS. 

Daring narch« April uul iflar my fH>« dav 

only OD allowancf it d(>aln>d Writu 

WM. H. BABCOCK. 

BI3 Sevt-Dlb itt.. WoahiDStOD. O.C. P. O. Box 8». 

yunnortr KziunlOftr lo I'ateDt OIBaa. 

POtTRTKKN VBABa* PBACTICS. 



Readers of Science 

C^rmp^rnfing zcn/A er ntiling Advcrtitft 
vhU confer a grra t fa vor by mtntioning thtpaptr. 



LOW-PRICED BOOKS. 

Axv ol ihc following low-priced l>ooktWJIl be 
mattircl postpaid on rrccipl of pricr. 

SCIENCE BOOK AGENCY, 

47 Lafayette Place, New York. 



AcMicVLiviiAL UniiuKC. tty J- B. Dcniaa, 
A>JI>>Ai. Fond Rcujiirce* of tliflirreni Natwni. 
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TUE COLOR OF FISHES. 

Ths skia of a Itsb, upon the struclure of whicli ito c»lor 
de|)«nds, consists of two layers, —the outer, or epidermis, 
delicate, transparent, and not supplied with blood-vessels; 
the itmer. the corium or deruiis. laroinated and elnstio. vsry- 
iagiu thickness in different species and in different porta of 
the body, oud permeated by blood-veaaelB and nerves. Be- 
tween the skin and the underlying muscles in & layer of 
loose couueelive tissue, often loaded with fat, especially in 
the mickerela and salmonoids and in the herring; tribe. In 
the menhaden iliia layer is thick, haid, uud blubber-ltke. 

The scales are modirlcatious of (he tiermis, and are ordi- 
narily thin, transparent, homy plaleK, with rounded quad- 
rangular outlines, whieb are partially embedded in folda or 
pockels in the derftiis, aod covered by the epidermis, through 
which, however, their tips protrude. The scales are usually 

k — — ^■ 

mcTiOM or TVK sKin iir a PteR. 
a. «pld«nnis; ft, ■eiklM: e, Avnnl*. 

Imbricated, overlapping each other tike the shingles ou a 
roof, but are s'^mctimos se|)amted and embedded, and portly 
hidden in the skin, as in the eel. ,, , 

In luibes which live near the bottom and among the rocks, 
such as the sea-baas, red snap{>er, sheephe-ad, »nd perch, the 
scales are usually thick, hard, clasely imbricated, aud deeply 
set in their sheaths, fnnning an imperme-able coat-of-matl. 

In fishes which live in the mud, such as the tautog, the 
burbot, aud the carp, the scales are usually covered by thick 
layers of epiderinia and mucus. 

In fishes which swim free and far from shore, such as the 
herrings and the hike wbite-iishes, the scales are attached 
merely by a small area of their rims, aud. being but slightly 
covered with epidermis, are ejisily rubbed off. Scales thus 
removed are iu iiuiny Ushes easily reuewed. 

Tlie soioolh polished surface of the closely set scales offers 
little resistance to the motion of the Rsh as it glides swiftly 
through the waler. 

The exiKteed surface of the ordinary fish-scale is usually 
covered wilhatbiu silvery coaling, which deriveaila brilliant 
metallic lustre from the presence of inimerous crystals of a 
cumbinatiou of guaniti and lime. 
This coating may readily be looseued 
and rubbed off, and in one European 
fish, the bleak or ablette, a member 
of the carp family, the crystals are 
sulftcieully ubuudaut lo become the 
source of the metallic pigment known 
iu the arts as esstuce d'Orient. or 
argentine, which is used to imi>art a 
nacreous lustre to the glass globules sold under the name of 
"Bomao pearls." When the silvery coaling is absent. 



c)It«tai.« raoM rax silvbuv 
coATiMo or A rwa-BCALK 
CiUMinnsri Qoo Tonuf. 



scales are lustreless and transparent, as in the smelt, the 
abdominal cavity of which, however, has a brilliant silvery 
lining com|>o»ed of the same substance. 

The colors of tlshes are very varied, and often exceedingly 
brilliant and beautiful, " Aucune classe d'onimaux n'a ^ 
aussi favorisee a cet egard," says L^c^pttde; "aucune D'a 
rtt(u une parure plus el^ganto. plus variee. plua riche;ei 
que ceux qui ont vu, par exemple, des zees, des ch^'-tndons, 
des sparL-s. uagcr pres de la surface ; d'une eau LratiquiU« et 
rt-Hiichir les rayons d'un soleil brillant, disent. si janiaui 
IVclat dcs plumes du |weoQ et du colibri, la vivacit£ du 
diamant. la aplendeur de Tor, le reflet des pierres precieux, 
ont tto mtles i plus de feu. et nnt renvoye a I'oeil de rohaer- 
vateiir des images plus {.urfaites de cetarc merveilleuseiiKiit 
colorie donL I'astre du jour fait suuvent le plus bel ornauuuit 
des cicux." 

The colors are often due to a simple arrangement of {ug- 
meut c«]ts, placed at ditfereni depths in the skin; but those 
cimngeabte aud brilliant hues which constitute the greatest 
beauty of fishes are dependent, as Pouchet and olbent have 
shown, upon two very dissimilar causes. 

One of these, which may be well obaerved iu the scales of 
the herring, shad, or mackerel, is a true fridesceoce, similar 
lo that B^u iu the [icarl oriu antique glass, aud due lo the 
;^fracUon of the rays of light as they glance off the surfaces 
of thin plates or ridges in the scales This is called *' Lamel- 
lar coloring." There are certain boilies called " iridocylea " 
(rainbow plates) embedded in the epidermis which have an 
important function, it is said, in this iridescent play of 
colors. ., ,, 

The ooloratiou is, however, chiefly dependent ou the ar- 
rangement of the pigment-cells, or chromHtophores. whicb 
lie in the lower strula of the epidonnis. These urv blacky 
yellow, and red; the latter, according to Pouchet, being 
capable of dimorphic changes into blue and green. The 
combinations of the vanous-hued chroma toph ores vrtth the 
metallic crystals of silver, the white of the bony scale-platss 
showing through the epidermis, and the iridocytes already 
referred to, produce the coloration of every kind of fish. 

An embryonic fish is colorless; but the pigmeut-cells or 
black, yellow, and red soon begin to appear, as is shown in 
Alexaudtr Agassiz's beautiful plates ufthe early stages of 
flounders and other species, published in the " fiulletia of 
the Museum of Comparative Zoology." When the blaek 
pigment predominates, the color is sombre, as iu tlie adult 
tautog, Tautofnt onittK. A slight admixture of yellow gives 
the bronze-like hue of the eel, aud a lillle more of the same 
results in the brighter green of the black-bass, the blue-fisb^ 
aud the cuuner. Iu all of these there is a sprinkling also o£ 
rad, giving the warmer brownish greens so often seen in 
these species. Red pignutnls intermixei) with Iduck gi\*e the 
dingy browns of tiie carp, the sciilpius. and some of the cat- 
Qshes. When the yellow and rad outnumber the black cells^ 
there result the lawny cjlors of the sand-dabs, the suu Ushea^ 
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the cuttkM, and the lin^f, and of some varieties of the cod. 
Bed chrotnatophores aloue cause tlie brilliaot scarlet of the 
red Knnpper and the row-tish. and, wlien thexe are inter- 
spersed with bla«b, tlie deeper culors of llic mangrove snap- 
|jer *ud the ruddy variety of the sea-raren. When the 
chrotnalophores begin to segreRsle into separate j^ouim ac- 
cording to color, the result is the formation of bands, stripes, 
■ipotn, and shadings infinilo in their possibilities of mutation 
aud combinatioD. and quite beyond the power of words to 
describe. 

Tb« entire abeeocc of chromatophoros results in albinism. 
1 have already called attention to the curious albino haddocks 
occasionally taken on our coaal. Sometimes tliese are of a 
light golden color, and are in what QUnther calls a state of 
"incipient albinism," the dark pigments having changed 
into yellow. This has been observed also in flounders, 
carpa, and eels, and in the goId-Hsh, which in ita native 
haunts in China in a dull groen. The golden orfe and the 
goldeu ide have become i>e-m)anent in a stale of domestica- 
tion. The flilver-flsh, a form of goldflHb, is an example of 
still more complete albinism; and a combination of the two 
oonditiona is very common in the. breeding- ponds of the 
United Stales Fish Comniissiou. 

The blind-Hsh of Mammoth Cave, Amblyofsis speltBua, is 
an illuHtratton of permanent adaptive albinism: aud in the 
abyaaea of the sea, where the light is very scanty, many 
flBbes appear to remain permanently in this condition. 

Adaptive coloration ^eems to be possible in quite another 
way, through the secretion of pigment-cells, which pi'^rma 
nenlly change the color of the fish to make it harmonize 
with that of the bottom npon which it lives. On certain 
ledges along the Now England coast the rocks are covered 
with dense growths of scarlet and crimson seaweeds. The 
cod-fish, the cunner. the sea-raren, the rock-eel, and the 
fny-mouth, which inhabit these brilliant groves, are all 
■ colored to match their snrroundings; the cod. which is nat- 
uraJly lightest in color, being most brilliant in its scarlet 
hues, while the others, whose skins have a larger original 
ftnpply of black, have deeper tints of dark red and ruddy 
brown. These changed must be due to the secretion of a 
apeciat supply of red chromatophores. It has occurred to 
me that the nmterial for the pigmentary secretion is probably 
derived indirectly from the alga;, for, though the species 
referred to do not feed ui>on these plants, they devour in 
immenae quantities the invertebrate animals inhabiting the 
flame region, many of which are likewise deeply tinged with 
red. Possibly the blacks and greens which prevail among 
the inhabitants of other colored bottoms are Itkewiae de- 
pendent upon coloring-matter which is absorbed with the 
fbod. OQntber believes that the pink color in the flesh of 
the salmon is due to the uljeorption of the coloringmaltcr 
of the cnistaceans they feed upon. 8|>oonbills and flamin- 
goes lose the brilliant pink tints of their feathers after long 
confiuemcot in menageries, sod it is customary for Euro- 
pean zodtogical gardens to send them to the garden at 
Rotterdam to be reoolored. It is not known how this is 
done, but it is supposed that they are fed upon some red- 
hued crustacean there obtainable. 

The brilliaut coloration of many kinds of fishes during 
the breeding-season may possibly have a relation to sexual 
itelecliou: indeed, this can scarcely l>e doubted by any one 
who ha* observed the peacocking momt'nts of male fishes. 
It has also a physiologicii'l significance wlitch it is not dif- 
ficult to comprehend. The increased brilliancy is usually 
most manifest in those parta of the body which lie close to 
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the reproductive organs, in the belly, which is of ten fliub< 
and vivid in color, in the ventral tins, and in less degree 
the sides of the liody and the posterior and lower parts of 
the bead. The entire vascular system is iu a conditicw of 
extreme activity at this time, as is evident from the manner 
in which outgrowths of the head aud teguments are so 
rapidly developed. Erery pigment-oeU is receiving an un- 
usual supply of blood, and its nmre abundant nutrition 
in part at least, the cause of its brilliancy. 

If an abundant supply of blood results in an increase in 
brilliancy, its withdrawal from the teguments, on the other 
hand, causes an immediate decrease. I have often watched 
the largo brightly striped " groupers. "' Ephiephelus striates, 
confined in the crystal fishiKxils in Bermuda. When ouo 
of these bad swallowed a large morsel of food, its color be- 
came almost instantly lighter and duller. This was evi- 
dently the result of the rush of blood to the stomach, to take 
part in the work of dige&tion: iu like manner a man's face 
often becomes paler after he has eaten a hearty dinner. 

The dulneas and pallor in the color of ttshes after death are 
due to the absence of living blood from the chromalophorea. 
If, however, a fish not long dead is placed in the sun, Jta 
color will soon l>ecome almost as deep and bright as iu life. 
In a few seconds it fades again, and cannot again be brigh - 
tened. ^H 

This phenomenon leads to the consideration of anothet^^ 
peculiarity in the arrangement of the jSigmeut-cella, which 
renders rapid changes in hue possible iu certain speciea. 
In these the pigments are associated with uily mailer, ant 
are arranged areoUe. which favor their approach toward 
retreat from the surface of the skin. The aocompanyio| 
diagram, drawn by Profes- 
sor Bouecke, shows how they 
may sometimes show as 
small, irregular spots upon 
the skin, and soon after be- 
come con.spicuous star-shaped 
markings with far-re.aching 
arms. Such changes may 
be effected by stimulaUon of 
various kinds, and even by 
the reflex action of the nerves 
under the inUuenceof impres- 
sions of color received by the 
eye of the fish. 

Every angler knows thai trout iahabiling stagnant pools 
or dark bottoms are deep colored, while those from deep, 
sunny waters are brighter. The same is tnie of many other 
Qshos. I have often seen the common flat-fish change its 
color to that of the gravel and sand in which it was trying 
to hide, the hue varying as rapidly as that of the landscapa 
when the sunlight is suddenly cut o3 by a parting cloud. 

These changes of color are directly connected with the 
impressions of color received by the eye, and brought about 
by the reflex action of the nervous system. Tn no other 
way can changes such as those already referred to to floun- 
ders be accounte«I for. I have seen the tropical squid in 
, Bermuda change color rapidly, aud at will, while bei 
pursued. This was evidently through the influence of em 
tion or fear, since it can hardly be suppose<1 that there waa 
definite purpone in the act: wliich, however, seemed at first 
sight to be intended lo Imffle its pursuers. 

Pouchet experimented with young turbots, and found 
that if their eyes were blinded they did not change, thus 
proving that the color-cells were under the control of the 
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nervous syslem. Day records that younfr hybrid salmon 
raiserl nl FTowietoun. m which vision was ntore or less de- 
ficient, were o>iserved In be g^enerally lighter in color iban 
their feLlons. 

The fialiea of the sea are more orten brilliant than those 
•of the river or the lake. Warmth and light are favorable 
to brightness and variety of bue. Thtt Kj^hes of circuoipular 
regions, and those living at eunsiderabte deplbs. are there 
fore usually Kombre, though occasionally they have irides- 
cent scales or p1atet< of great brilliaacy. 

In temperate regions, as along the coasts of the United 
Slates, sombre tones are most cuniTuon, but in summer many 
aunny-hued alrtngers come up from the south. 

In the tropical seas, however, the greatest beauty is to be 
found: aod id some groups, such as the parrot fishes and the 
wrasses, the most bizarre and astounding combination*! of 
masses of brilliant color. Harsb and inharmonious as they 
seem, however, when imitaleil by the brtjsh. they are never 
unpleasing in the living creuiure^j. The West Indian fauna 
has mauy wonderrul fishes. — such as the angel fisb, Hola- 
canthua eiliarU: and the Spanish lady, BofHauutt nifus,— 
but the utmost possibilities of beauty are to be found only in 
the Southern Pacific and the Indian Oceans. 

As Count Lac^pede bas so ehniuently shown in tlie |>as- 
aage already quoteil, no cIusk of animals has been so richly 
endowed with color as the fishes, except it may be the in- 
sects: and the effect of brilliancy in » Hsb is much gn^ater on 
account of its larger size. Birds appear at a disadvantage in 
compunson, beeaitsc, except iu the metallic patches on the 
throats of (be humming bii-d and a few similur instances, (he 
surfaces of their feathers are not so well adapted to display 
as the broad burnished sides of tishes, kept coTistanlly moist 
and lufllrons by contact with water. 

The beauty of ftshcs can oa]y be known to those who 
have bad the good fortune to see them swimming at ease, 
bathed in the lint|>idBsi of water and the brightest of nun- 
sbiue. Aquaria are always dark and irloomy, and their 
fiaMa walla seem more prison-like than the bars of a menage- 
rtfrcage. Museum ]>reparBtionN do not tell of the vanished 
beauty even so well aa the lifeles-i bodies of the Hshes Lbem- 
selvea. and every angler knows bow suddenly the dead flab 
losea its attractions of texture and color. This change lias 
been well described by Dr. Badbam iu the following lines:— 

*' While blazioR br^oat uf huiuniitiK-bird and lo'a stiffened wioff 
Arebri);btu(vrhiiD lhc>y ftratc-iuu^ fortli &ew-pmDt«<l in th» vprintr. 
^ bile ipecktetliioakeuid spotted jmrd ibeirmarkini^ still display, 
^Though he who once embalmed Ukmq l>otb hiiQivlf b(> turned to clay, 
)d fish a diflert-itt fnte attends; nor roach they ionfz the shore 
i!re fade their liue« like rainbow tiuts, and soon their Ijeaoty'a o'er. 
The eye that late in ocean's Oood w&a targe and round and full 
fVcomes on land a «unkoa orb, glauruinatoim oud dull : 
The irill") like mushrooms, sood begtti to turn from pink to black : 
The Mood oongAals in etaaia tbiok, the Hcalefi upturn aud oracrk ; 
And those fair fomu a Veroneae, in nrt'ii meridian power. 
With every varied tint at hand, and in bin happiest hour, 
lid ne'er in equal beauty deck, and bid the nmvas live, 
now so colorless and cold, a Rvuihrasdt's touch might give." 

' a. Bkown Gooub. 



NATUBAL mSTOHY OAKDEN AND AQUARIA FOK 

BOSTON'. 

At the meeting of the council of the RoNt6n Sociely of Natural 
□ iatory iirevioua to that bfld on Wpdnc^day last, it was voted to 
recommend to the society, at its meeting of April 3. a resolution 
to the efftct, that, iu puiauancc of the pulicy recordei) in the verte 
of March 28, 1688, aud adhering lo the conditions therein ro- 



qutrpd, the society authorizes the council, as ?oon as one third of 
the final sum required for the eetahlif<limenEor its natural history 
garden aud nQuaria has been raided, to proceed with the establish- 
ment of the aqUHrium at City P<:»'nt. in accordance willi the plaas 
laid dnwn in the letter to the p'U'k commissioners of Dec. 31, 
18S9. which ha« received their approval. These plans will be beat 
undfietood from this letter, which is in substance iis follows: — 

The Society of Natural Hirtory have been earneslty and con- 
HtaQtly enjtaged in work upon mntters connected with the foun- 
dation of natural-history gardeaa, since the receipt of the last 
letter of the commissioners, dated Dec. 30. Itj87, and have Qnally 
concluded to offer the following as plans of what they deem to be 
beat, hoping, if these are accepted, to follow up thJstltst step very 
rapidly, so as to bring the matter speedily before the public. 
Tbey propose to designate all the collections of living animals 
uodtT their charge as tlie "Natural Hiislory Gardens," and to ea- 
tahti.<*h under thi^ title three different divisions, — one to be called 
the ■■Marine Aquarium;" a cecond, the " Fresh Waler Aqua- 
rium;" and the (bird, the "New EngLind Zoological Gsiden;" 
these to be situated on grounds slid to have buildings such as 
may be muluatly agreed upon by Uie commisaioncrii aud by the 
society, in accordance with the provisions of the letter of the 
commissioners above referred to. 

Iu coutplianco with the request of tlie park oommiiuioners to 
present a starement of the proposed policy of the society in regard 
to tlie exhibits at the places de^ignat^ by them, — namely, at City 
Point, near Jamnica Poud, and at Franklin Park, — the council 
offer for coa»ideration the following general statement, and the 
outline of their plarm with reference to each of the three divis- 
ions. 

The attention of the commissioners is invited nt the outset to 
the scientific and cducaiional character of the plan of the Natural 
History Gardens. The three divisions of this department of the 
society's work, when regarded as a whole, form a connected series 
of exhibltioDB, which will, it is hoped, illustrate, more completely 
than lias ever heen done before, the relations of orftanisms to the 
four great regions of their d I stri button, —the sea, the fresh water, 
the land, ind the air. The principle bndertying the whole, and 
to which each part, hov^pver small, has been made to contribute, 
is ttie illusi ration of the relations of plants and animals to their 
surrtnindini^B, The council believe that a full exposition of the 
laws governing these correlations is the Bttcsl use tbey can make 
of the opportunities offored by the commissioners, aud the most 
valimble contribution wbirh they and the commissioners acting 
together can bring to tliL> cau«> of public edur^tlon. 

I. Marine Aquarium. 

In the mnps of the pro[Mjaed Marine Park the lands aod ponds 
assigned for the use of thesocietyareadmirably suited for tiiu pur- 
poses of a large-aquaria I garden; and the council desire to express 
tbeir satisfaction with these indications of the intentions of the 
commiBsionere, for (bey confirai the council in the opinion that it 
will 1)1' practicnble to found a marine aquarium at this place 
whichi will be of unique excellence as an inntrumpnt of popular 
interest and education. 

I. A coIJfclion of bving organisms arrsnged and exliibited for 
the illustration of natural laws has a fuller cfTfct if tlie minds of 
the students and vLsilore have been prepared by previous study, 
or, in place of tida, if they have at band a brief explanation of the 
general structure and relation of animals and plants to each otiier 
and to their surruundiugs. 

The society propose to supply this explanation by means of an 
epitome colb-ction, whiirh. with a printed guide, sliall explain the 
Structure and relations of tbe more important subdivisions of ani- 
mals and plants, the general sOaptntions of the i^tructure of or- 
ganisms to an aquatic existence, aud the fact that under ordinary 
conditions, however diverse, the organisms retain their typical 
structures. This cnllectjon would consist of two classes of ob 
jects, — (a) a series of representative forms, including the principal 
types of animnluand plants; fb) such general dissections and other 
anatomical preparations of selected types, accom[<anied Ity dta- 
gtankf, as may enable the observer to grasp rbt* fundamental 
[toinis of tbe structure, physiology, and correlations of the animal 
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kinfcdom, bal with special reference to tlui»e livinK roroos which 
coiiatituto the whole a<|aariai exhibit. These- L-ollfction;!. heing 
an introduction to the larser di^ph.)'. should o(.-«u}>f one room, 
wrring aUo as the vestjljule or entrauoe-hall in the cmin build- 
ing. 

S. The oorrelatioDs between ceriaio stnicturea and parte in imi- 
mals. and ttieir habits ami natund vtirroundin^s. can be illustrated 
b; pluciug plants and aaimals tlial live on- muddy, sand;, grav- 
elly, or rocky partA of onr own wbore^ in separate aquaria, prop- 
erly arranged and fumikhed. The suitability of orgauisrae to ilie 
work they have to do could \k illustnitetl in this and other wa>K, 
and clfar ideas of one of the fitnduiufnlal lawfc of organic niodift- 
catione preeenlfd to intelligent visitora and Rtudenls. 

8. The extraordinary nnjdiflcations which have lakeu place in 
the Btruclure of the descendants uf airbreatbing land aniniaU, in 
order to St them for life in the Heu, would be lllutitrated in the 
aquaria and also in the salt water pond^. Tbeee wouid be used 
for such senl^, cetiicvn, and other marine animals aa are either too 
large to be arconimoilaled in tankt* in the buildings, or which can 
be moat appropriately exhibited in such enclosures. Adaptations 
eqtwlly fitting uud luslructive arc found in birds which live upon 
the aca or itd Iwrders; and examples of these forms would lie 
flhowD in tlie natne ponds, or in appropriate places upon their 
mAfgins, 

4. It is well known Ihat the dintribution of pUnes and animals 
ia lituited more, perliaptt, by temperature then by any other biugle 
cause. It is practicable to illuslratf' thi<i gr^^t law of distribution 
with suitably conatrucied and propprly arranged aquaria, stocked 
and kept sapplied with aninialu and planttt taken at moderate 
depths uptin our own coautii. The probleuio connected with ob- 
taiulng and handling animalH gathered at great depths pre^nt 
difficulties with which no garden ishould attempt to cope nntjl it 
is completely organised. 

a. Faunal collections v^ould compose the greater bulk of the 
marine aquaria. It is intended to group the!?e together in Buch a 
way 08 to represent the association of tJie forms in their reiipec- 
tive babilaU;. No aUeiupt, of course, would here be uuide toward 
systematic grouping, bat very diMiimiUr formn would tie aaeo- 
oiated together, bringing prominently into view the >ieographical 
dlatribution of typea. In one room of suitable size aquaria would 
be devoted solely to the marine plants and aniuuils of the North 
Atlantic, from Cape Cod northward. As a pari of this collection 
a aeriee of aquaria would be maintained for the exhibition of the 
commoner plants and animals occurring on the coast of Mawia- 
ofauselts. These forms could l*e {KTmanently supplied, and, be- 
ing named and described in a proper guide l»ook, would be of 
great interest to all persons lirlng on the seashore. The fanna 
south of Cd|>e Cod is in large part eaty of acquisitiod, and could 
olao be well represented in Kepamle serie« of aquaria. The fauna 
iKPUth of Cape Hatterai and that of the western coaftts of the 
United States, and other faunas, could also be exhibited, as op- 
portunitiea presented themselves, either to a limited degree or 
more or lees extensively, if the future progress and success of this 
divifion warranted the extension. 

II. Fresh Water Aquarium. 

It is obvious that an ppitoms collection u as desirable for the 
explanation of tb(^ relatione of fresh-water plants and animals a8 
of the marine. 

1. The society would therefore form on epitome collection simi- 
lar to that plann(>d above for the Marine .Aquarium; but this 
would necessarily differ in the details of its composition, fresh- 
water plants and animals being used instead of marine types. 
Tho adaptations of the structures of organii'ms to an aquatic ex- 
istence would lie exhibited by means of preparations of the gill^, 
etc., as in the corrueponding marine collection ; but special adap- 
tations to a fresh'water exi^tence~fiucb as the mode of reproduc- 
tion of sponges, bryozoa, and some crustaceans by means of win- 
ter buds; the efTect<t of desiccation upon some of the^v, and tlieir 
mode of transportfitlnn from (K-nd to pond; the contrasteil 
strnctures of c^irresponding fretib-water and marine t«hnmp»: llie 
peculiaritic* of the Ixilraclii.ins, showing the transitions from a 
purely aquatic tu a terreotiiul tyfte; anri fiimilar clasees of facta — 



would be prominently illustraled. The fresh water faunas of the 
globe are all secondary, or derived mainly from the marine 
faunas. This can also be approximately demonstrated in tbe 
epitome collection by placing side by side a certain number of 
marine and fiesh>waler animals in furies or iu in'm, including 
occasloaally some foeslla, in order to compare the existing Amia^ 
gar pikes, etc , with their marine but now extinct ance^^tors. 

2. Borne of the moat ini[K>rtant results of research hearing upoa 
the evotiition of organisms have been attained by m^anfi of experi- 
mentation, and it is of the greatest importnnco for cducaticoml 
purposes that illustraiione of such facto »hould be made accessible 
to leauben^ and sludents. Tbe council would therefore aim at 
the repetition of »nme of these experimental obeeriations, and 
make permanent exhibitions of theresnits. Forexample: a series 
of aquaria could be maintained, showing tbe gradual modification 
of tlie brine shrimp in passing from a saturated solution of salt, 
through ordinary salt and brackish waters, to a final lodgeuwnt in 
purely fresh wat^T, where it becomes tmnbformed into a well- 
known frosh-waler type of c-ruflarean; another series repeating 
Semper's experiments upon the snail, Lymufpa staffiialia; and 
still others flbowinfi the resnits of experimentation upon the de- 
velopment of the axulutl, salamanders, etc. This department 
would aliM) include aquaria for the oxhibitinn of the animals and 
plants now living in mineral or hot springs, the Caspian and Dead 
SieBu, and other anomalouf and more or less isolated positions,^^ 
^uch as caves and subtvrrantnn rivers. ^H 

3. Fresh-water plants and nnimals are not wholly derived froii^B 
tbo sea: many of them are modified descendants of terrestrial or- 
ganisms that have changed their habitat and become suited to an 
aqnatic existence. Some of the ponds uould be used to exhibit 
this important fact, since in (hem the larger air-breathing ani- 
mals that live on or in the frexh waters — such as the swimming 
and wading birds; the batrachians (frogs, Milamanders. etc.'i; the 
reptiles (snakes, turtles, and alligators); beavers, uiiiskmts, and 
possibly lurgor re proven tat ivee of the mammalia from the tropics, 
such as the hippi)potamu!i— could be conKned. Some of th««e 
poods would also )m^ dovot«4l to the exhibition of the l.Uiacfce and 
otfaer plants, which, although originally truly terrestrial and 
flowering plants, have become more or less modified and litted for 
aquatic life. The huge leaves and flowers of the Victoria rcgia, 
and tbe lovely color of many of these annuals floating upon the 
glassy surface of tbe water, and framed In a shore growth 
rustics and grasses, would form pictures of rare t)eauty and 
iraciivenesa. 

4. Insects, although as a whole purely terrestrial and acria 
contain ii nuoiber of groups that i«8s either a portionor (he wh( 
of tlicir lives in water. An inseclary would tlierefore be eslal 
lished, furnished with aquaria, placed in the midst of suitable 
(dants, and surroundetl by ample cages of netting for tbe confine- 
ment and display of tbe adults ofter they have pasted through 
their trans for mntions and hare begun to fly. This \ian of tbe 
exhibit could be made exceedingly instructive by mean<> of a 
printed guide, explaining the trauaformntions of the insects sboi 
in the aquaria and c-agcs. 

5. The fauna of our own fresh waters i? apt to strike one 
flrst as uninteresting: but it contains sponges, especially interest- 
ing to the public on account of their effect on the water-supply: 
many micro^opical plants that can be cultivated in mabHea, so as 
to be seen by the uuassi»ted eye; large bryozon. such a» Peetina' 
lella. growing in heads like a brain-coral; bivalves and snails of 
rmi>cctabli> siee; several interesting species of liatracbiaoK; and 
many tishes of remarkable structure and habits The council 
would therefore bring tORethcr a scries of aquaria exhibiting the 
animals of tite fauna of Kew England and eastern Canada, and 
also keep in view the idea of explaining their more obvious rela- 
tions to the water-supply of our cities. The fauna of the inland 
watent of the western and southern parts of North .Amerira is ac- 
cessible, and should lie slmwn, in m> far as the more prominent 
forms are concerned, in a eeparate serie^of aquaria. Opportuni- 
ties will i>erhBps be offereil in the future for the ucquiailion of 
larger and ujorc inlerestini; orgnniKms of other faunas. Tl 
ctin bo exhibitetl. provided the future succ^fis of this division jut- 
tjfies an extension of the plan. 
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III. New Engluid Zot'logical Gardens. 
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Tbe grounds at Fnmkliri PtirU nsHi^ined h^ tlie c>oraTnif)«ianprs 
for the it«e or Iho i^ociet; Are i^nittNi only to tbe third dividi.tu of 
the Natural Htnlory nardens,— t hp higher verlebrates or tlip larger 
terrestrinl ood aerial nnlnials ; auii Iwnf, lietter iierhiipt^ Uinu uny- 
wben." else, would it be |)0S8ilile to carry nut one of the favorite 
project? of lite ^uppirtfni of the FOcielT, niimely. such exhibitiona 
as would familiarizo Ihe ob«erver with the auitnal^ of Ni.>\v En^- 
land. For in LoriK Crnucli Woods islu te liadnot on?y a chamc- 
teristic fmgiiipnl of New England i»cenery and rnck Btructurp, 
t)i)t, hr the liniitath>na of the surface and nf the territory, it 
would be impowibW to make there anyeitenwve display of for- 
eign forms. 

1. Tbe council would exhibit fully the oDiiDals of the north 
temperate zone of the New World, limiting thia cone to atmut 
eight or ten degrees of latitude on Che parallel of New England, 
and tbua dinplay tho»e which upe tuit;ht eee at any i>oint within 
Ibv ncirlhern United Suites. All lhe6e ai]itnal<i could lie cared 
for in such a place at the minimum expenoe, for their habiu in a 
wild 9late hare acoustome<l them to brave all the tteveritiea and 
vifissiludeA of our clitnale. It being easier to obtain and to 
maintaio the nnioials of this Kone which are nearest hotne. it 
would follow that the great bult; of the collection at all tiufEi 
wonid be made <ip of animals charncteristic of New England. 
But a» thus one of the prime fealuies of life upon tlie glolie i* 
necensnrily touched upon. — ila (geographical distribution, — so 
may the lesson be made far more telling if lo this asaembla^e he 
added ju»t those aoimarfi (and no others) which in other faunas 
«pectaU> repieitent unimalei indigenous lo New England. Thus, 
toinctaucfoneor two points, the council woiiM exhibit Hide by side 
with the Riii^ky .Mouniaiu ^oat the chamois, Btruciurally aUied. 
adapted for and dwelling in similar mountato regions, character- 
istic of the Old as our own is of the New WorM ; beaide the 
cougar, or Ameiican panther, they woulil display the ja>;uar of 
South America ; beside the black, the brown bear : while to cor- 
respond with the opossum, they would seek a rolnUve, not in the 
more nearly allied marsupials of f^outh America, but in the dtt- 
tinctire home of marmipials, among the strange forms which 
occur in Australia. As it would not be necessary to seek Ibis 
counterpart fur each animal, but in miiny cases only one for an 
entire series, as with tbe mice, bares, fnxPA. and so on, it will be 
seen that Ihe collection would not be very lar^jely increased, while 
its increase would be ^trictlv limited, and it« educational value 
greatly enhan<.'ed. It might be desirable to extend the collection 
in one or two inslanccH ; but in thewe only in llie ca*e of great- 
groups, not represented in our own fannn. ^urh as the omitbo- 
rbynchus of New Holland, and one, possibly two (or even three), 
of the quadruinana. Cnder such restricttons. which seem tu l>e 
ah«olutely required by Uio extent to which the gnmuds »t this 
point are limite<l, there would be a coherency and meaning to 
the collection which ft would be difltcult to Snd duplicated else- 
where, uod it would be a means of exhibiting the cbamctertstic 
features of the New England fauna and its relatkmshipe not 
easily aecomplislied in any other wny. 

The principal dittiniUy in carr>-ing out even this limited plan 
i» the insufficient surface suitable for such an exhibition. This is 
nowhere, mortj manifeirtly true than as regards the ruminants ; 
for within ibe limits of Long Crouch Wooils itself it would be 
entirely inii>0!«iible to display in any pleaning or profitable man- 
cer tbo?e largest forms among our quadrupeds which excite. |>er- 
tape, greater interest than any other, — the bison, moose, ellt, 
caribou, deer. Fur this purpose it is ulwolutelyeo-iteutial that more 
j^rouod he bad, at least 90 far as a range is concerned. And this 
it is hoped the commitAiftners will grant whenever needed, per- 
haps in the ground which has been set apart as a deer park, in 
which it would be quite possible, by Hue^ uf wire fence praclically 
invisible, to se|Hirat« such bands as could not be brouglu into a 
common enchwmre. 

2, What has been said thus far relates principally to the terres' 
trial animals. Another mode of exhibition for the freer-moving. 

\1 creatures may be advanlageotisly pursued. TIuis it might 
ibie in a seriea of outdoor aviaries, sufflcienily largo to 



enclose good-sited trees, to bring together at their proper period* 
Itie chnracl eristic summer or winter birds, so that one might see 
for himself what was the avifaitna of New England at any given 
time, lo others might be placed, aa a permanent ezhibiiion. 
such of Ihe native bieediiig bints as would bear association, where 
they might tind room enough, and suitable places, for all pur 
pixes uf nesting and bringing up their young. The headlong 
flight of some birds minht prevent their exhibition here. Biwllor 
aviaries for the exhibition of birds found in our north temperate 
zone west of New England should iie placed side by side with 
thoae of New England itself ; while tbe exhibition of foreign 
birds fur com[)arative purpuees, limited in the sjime way as thoge 
of tlfe lew* freely moving vertebrates, «ould be more naturally 
disftosed in the utoile comuiou in foreign gardens. 

3. Long Crouch Woods, then, would be par eavfflenee a New 
England exhibit; and such a display would naturally low ranch 
of its interest in the winter time. If, however, there contd be 
combiued with this a u inter ganlen situated in tjurgent's Field, 
ailjoining, cost alone would prevent it from becoming so attrac- 
tive ns to make it a constant place of resort at all times, and |mr- 
ticularly during the colder months of tbe year. Here, in a large 
but simple structure of glass and iron huudbome rather in Its 
profHjrtions than throngh decorative nttaehments, wftrme«l ho as 
to have a very constant but not 100 bi^h tem|)erature throughout 
the winter, one would walk upon the unfrozen ground in a garden 
« here vuried and luxuriunt vegetable forms would eoaMe him to 
imagine himself in the midst of the tropics, llie loftier vegeta- 
tion, like tbe bamboos and certain palms, could be gTOU|ied in a 
higher centtal portion; while miniature ponds and fountains, 
reached by winding walks, would everywhere alTord s|iecial nooks 
for aquatic or epray-loving plants. This could l>e enlivened stilt 
further with a %'ery few of the more brilliant-plumaged birds and 
songsters in aviaries, aquatic birds on tbe |ionds, and with here 
and there an enclosure containing MOme small creature, specially 
pleading by its form or attractive by itti habits,— a gazelle, a jer- 
boa. |»erha|is a ttpider-nionkey ; a chameleon, a Surinam toad, or 
a garter-snake. The possibilities of »uch a sclieine are fascinating; 
and the structure should be so arranged and situated that exten- 
sive additions could be made to it, and that it could bo approached 
directly by conveyance lo the door. An ordinary greeiiliouse 
would, of course, be necessary an an adjunct of the winter garden, 
for forcing planta for ornamental pnr(>naefi. 

4. An initectary should be built: and. both for economic reasons 
in construction aad beating und for the convenient proximity of 
Ihe necessary faod-plaiits, It slutuld Ih' nn annex to tho green- 
boufce. Colonies of striking and curious ittMctn, eepecially the 
social inf<erts, undergoing their traoaforma lions, might be ex- 
hibited in a small, single-storied structure of glass and iron, like 
an ordinary conservatory. wiUt no more flooring thun would be 
required for passageways l>etween the plants and sbrulw. Huch 
u collection would he inexpensive and attractive, and, without in 
any way curtailing its public use, would afford ample oppor- 
tunity for scientiOc experimentation of an important kind. 
Pedigree breeding, for instance, or breeding in constant temper- 
atures, whetlier high, low, or avpragp, might here be carried on 
upon a large scale. Indeed, the opportunities are so great that 
the choice of stibjects would Iw difHt'ult. so many woulil clnini 
attention; and it would be quite poesiblo to display a changing 
round ot attractive and iustroctive sights from week to week 
throughout Ihe year. 

The educational uw that can be made of these three different 
divisions of the Natural HiHtory (Jardens, forming one connected 
whole, — one in principle, but varying in details losuit the special 
needs of each division, and the adaptability of the separate loca- 
tions,— will undoubtedly meet Ihe requirements of the pressoti 
and also give the necessary freedom for enlargement or modiB- 
cation needed by future generations. It will be seen, ahio, that 
the NcA- 'England element enters into each division in varying 
proporiions, as circumsianceis permit, and to tbe greatest degree 
where the objects concerned are more commonly known, being 
most developed amwig Ihe higher nninials. with which, from 
their size and their relations to man, iIh> public is more familiar, 

The ditliculties « hich surround the whole project, — in many 
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mpectd 80 novel us to offer no |ur<>c<KleDta. wbolJj t»w to thoae 
on whom tlte Iturtlen of tfae rxecutioa or the plan must fall.— ba 
well u th* gn-at vxyteunv of the undertaking, liavf been subjects 
of long and thorough con&idcrnlinn by tlic cnuncil. Thtt^ difll* 
culticfi accuuul for the delay in repl.ving to ihe last t:<>amiuni- 
cadon of tlw) cnmmiHionerii. Tbeir deliberatioiiB buve finiilly 
brouiibt the counril lo the aHvured convicUon that it would be 
neither feanble aor wtse to attetapl to bcKiu tbe three proponed 
divisions at the same time; and yet it in obvious that the work of 

^the society in buitdinjt up the department of Natural Ui«lory 

|Gard«n« sliuuld not be delayed. Although the site^ prufM^ed lor 

tbe Marine Aquarium and the Fresh Water Aquarium will not be 

esdy for occupation for F«me lime, neveribele!» it is tbe unani- 

^mous 0{>inion of tbe council that tbe undf^rtakJnR should begin 
with tbe Marine Aquarium. The proposed &ite of this di%ision, 
tbe k-vs proportionate expenditure for installation and uisiote- 
naoce. and ittiKi^neral iolt'rert to tbe public, combine to make It 
likely tlut it can be made a financial succetts. and tbtui oontnbute 
to the foundation ami maintenance of Uie other departments 

In order to meet these difticulties and make a betrinninK ««'ith- 
out unnecessary delay, tbe Council YUK<efit the propriety of »t>)rt- 
iog a temporary marine nquaitum on grounds already under the 
control of the commlBsloners, and tberefore respectfully inquire 
of tlwi park coumiasioners whether tbe eslablishmpnt <'f n tem- 
porary aqiiariuiu al the Marine T'ark in South Boston wuuld 
meet with their approval; and, if so, what part of tlie tccnnds 
and water-front now at their di8i>os&l conjd Wallowed tbe sx:iety 
for that purpoDw. 
Tbe putop*. pipiuK. an'l specimens would of course be »er\'icv- 
lie for removal to tbe t>inlding8 aod grounds of (he perninnent 

'Mtablishment; and. if thouKbt advisable, it miRbt lie practicable 
to oonstruct even llie Tempi^rary buildtog »n that it could be taken 
down and rebuilt in anotber place, or easily reiDuved to a new 
site. » 

A temporary garden of re^fieetable pro|»ortians would require 
only a limictsl turn for huiblliigMand ifiiu*hinery,.»ii<l would proh- 
ably prove romunernlive: tbe «K*iely could ttlso l>cgin operations 
sooner, if a limited sum devoQpd to iturh use.t could be askr-d for; 
and they could thus effectively *tarl ilw work of exciliog public 
interest ill favor of their plnn» for tbe etitablit-bnieiit of a Tref^b- 
water aquarium and « New England zoijlo(j;ical garden, and prob- 
ably advance with surer steps toward tbe establisbment of these 
two divisions of tbe Natural Hietory Gardens. 

In view uf tbeso eonsideralious, the council of tbe Boston 
Society of Natural History ask tbe approval of tbe park com- 
miHaioDera to tbe following pro|)oaitirni: namely, that they sball 
be allowed to begin opemtiotifl as soon as they have raised a third 
part, more or leas, ax may be needed, of ibe proposed sum of two 
hundred thousand dollars, for the purpose of erecting and equip- 
ping a biiildinK for a temporary a<)uariQm at Marine Park, on 
land to be grautod by tbe commissi nners of psrhs; said sum lo bo 
ultimately incorporated with the twu hundred Ibousand dollars lo 
be raised by the «»ciety for llie estnhliithment of tbe Natural His- 
tory (iardens, but for tbe preKent, and as lonf; as the temporary 
aquarium eziMts, to be considered as l>elonging to an independent 
foundation. 

Little lias been Miid al)Out building In tliis communication, 
becanse it has beeD.considere<l essential ftrst to 3?ttle wliat tbe 
council as scientific nrten and tbe commissioners in tbeir official 
capacity, both being equally intarvsted in The cause of public edu- 
cation, would deem it Ite^t to do; and, fecond, because in all nucb 
nndt-rtakiug^ tbe true basis shoidd l>e sought ia Ibe exposition and 
teaching *if principles. As will tK* seen, however, by all those 
who have followed the biHory of tlus undertaking, the plans have 
been made with Aui couDidcration of tbe advuutu>;ev offered by 
■be Itx-alilies propos^-<l for llie three divieiontt; and their unique 
rbararter and extent are fully juslifleil by the une<jualletl opfMir- 
tunitips offered by tbe commissioners for the founding of these 
great iostitu'lons, devoted to tlie entertainment and instruction 
of the people in the system of parku under their juri-Mlictioo. 

We hope to publish next week some account of tbe action 
taken by the Boston Society of Natural History at its meeting on 
April 2. 



STAMMERING. 

In tbe Provincial Medical Journal of Feb. 1» 18WI. is on 
anonymooff letter from a physician, himself a victim to this 
unpleasant habit, which contains so many points of practical 
interest that portions of it are here reproduced from the 
Medictil Analectu^. 

"Having lately received sevural circulars from different pro- 
feaaora who advertise their secret methods for the cure of stam* 
fflering, I have thought that a personal experience might be of 
interest and value. I slmll not attempt a learned physiological 
analysis of the ner^'eK^otrvs and nerves involved in tbe differ- 
ent muscles, and sets of muscles, in stammering, but rutber aim 
at a simple statement. 

"Siuoe twenty yeurs of age, 1 have been, though not wholly, 
yet fnirly free from the trouble. In my earliest remembrance- 
of speech, and all through my boyhood, I was a terrible stam- 
merer. I have only beard of two epileptics to my family, — 
one a woman, a fimt-cousin ; the other a boy, a aecofld-oousin, 
—both on tbe father's side. 

"The occaiiioDs on which 1 have stammered for thirty yean- 
past, and yet stammer, are about as follows: from habit ac- 
quired in travel, and in India, and lo save the legsof the maid, 
I prefer to go ont of my nmm, and call to tbe maid for what 
1 may want. For two yean I bad a favorite maid called Mary. 
It was in vain for me to adempt to call out 'Mary!' My lips 
would compress, tbe upper teeth seizing tlie ttmh loi^ide the 
under lip. The word would not come without eztiemeand pain- 
ful effort. But there was ooe way towards perfect relief: 1 
always called 'O Mary 1' i.e., 1 placed a vowel-bi^thiug be- 
fore tlvf cr>nsonant, and thus unlocked the complex and ia- 
harmoniotis co-oidination of brain, nei-ve. and muscle tDvolved 
in tbe production of m. In reading a lecture before a public 
audience, a terrible word is 'methi-xl.' Within the last ten 
years my upper teettt Imve made wonnds inside tbe under lip iti 
getting out thif^ word. 1 naturally avoided tbe ridicule of in* 
serting a vowel-nound before an audience. Another occaaioD 
on which I am still constantly bothered is in saying 'good- 
momiug,' as I am shown out of a front-door by master or 
maid: eontetbing uuduly glues my tongue over the g in 'good.' 
I get over this difficnlty by bringing into operation arrather 
mental art. and the action of a different set of muscles, by tbe 
act of lifting my bat. 1 can say 'good>momiug' without stam- 
mering while in tbe very act of liftiug my hat. Here the tame 
principle is involved as iu putting a vowel before m ; spasm 
of .certain muscles Is relieved by diverting nerve-energy to other 
channels and other muscles. Again: if I feel that I am about 
to stammer in any word. I try to sulvititute anoUier word. 
(Xten in public reading, if I avaid the difHcult word by some 
substitution, the same difficult word may recur many times* 
and I can speak it with little or no difficulty, 

"If I am reading a lecture in public which is legibly writ- 
ten, and if I have previuusly read it aloud to myself, I shall 
Htammer little or not at all: in other worda, 1 do not stammer 
when the nervous system is calm. Similarly, if, if|ieaking in 
a public discussion, 1 confine my mind to one simple |)oint at 
a time. 1 do not stammer ; but tf tbe mind, in its active 
tumuUuoosness. seea too much or too widely the other pqwtibla 
relatives of the subject, and a fear of want of clearness cornea 
over the mind, then my sjieeoh is full of blammeriug. 

"The points which have seemed to me imi>ortant toward 
avoiding stammering are to se^^k nervous calmness. If this be- 
not attfiinahle by the will, the sufferer can do something to 
divert thejinror present spasms; such as drawing in the breatb, 
always keeping the lungs welltllloil with air inst)eaking, walk- 
ing up and down tlie rooni. moving other part>i of the body by 
im act of will, taking up a book or ornament, etc. I have made 
it a strict^ rule never to seek to force myself to say tbe difficult 
words, but stop and use another word or sulistitute some other 
words immediately preceding the diflicult one. The sufferer 
should read aloud when alone both poetry and prose. Stam- 
merers rarely stammer in reading poetry aloud when atone: tb» 
mind and nerves by i>oulry are induced into harmonic rhythm 
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jut KB they are b; daDce-moBic, and irregalBr aotioD is prd- 
Tent«d. The words which the stflminerer finJB mmt difficult 
whra in society, ho will find easy enough, especially in poetry, 
when rpadinft aloud in hin chamber. I c9o not think that he 
aliould practise on tfavse words except when alone and in Che 
iDOet calm way: he needs rather t^) rend naturally as U conies, 
to rorK«t that he alaminera. and. by practice of rutlnral reading 
and npeolcing almid when alone, to educate the just co-ordina- 
tioo of the nerrea. etc. I found it be^t to walk to and fro in 
my chainl>er while reading aloud." 



JAMAICA INTERNATIONAL EXHIBITION, Ififll. 

Wr Htcain would call alteotion to the international exhibition 
which will be lield Id (he Ldaud of Jamaica io January, 1891. un- 
der the auspices of the Oo^emojenl of Jamaica. The exhibilion 
buildine, i^hown in llie ilMi&tralInu, ia 811 feet lonf^. with a Iran- 
sept 174 feet in lenj^th. The breadlh acroas nave and aiijle i^ 81 
feel, and the height is flit feet 

In »iew of Ihe very considerable and increaaing trade between 
the United 8tjiten and the West Indies, the comniiliee lla^e ap- 
propriated a large f | ace (or American exhibits, and contuder this 
an opportunity which thoHC who are interested in introducing 
American nianiifnctureH and extending the export trade of the 
United States should not fail to take adrantnge of. No charge 



ment provided, oo that those who attend may comMoe relaxa- 
tion with profitable work. 

— Tlie following notes on icebergs and tield-ice in Uie North 
Atlantic have bt«ii prepared princijwilly from [nformatibn ob- 
tained by Knnifrn Hugh Rodman, U.S.N., during his recent trip 
to Halifax and St. John's, By Januarj' the body of the ice in- 
terfered seri^msly with transatlantic nnvigBtirm, and it* general 
Mtutliom limit was fmind in latitude -t.')*^ north. Icoigitude 48*' 
:tO west. By Fehniary it had reached latitude 42*' SO' nortli, 
loDgitnde 49" SO' west, and at preacnt it is in latitude 41" 80' 
north, frora flfi" to SO** wewt. This extreme southern pDsition, in 
January, is about two months in advance of the average. The 
Dundee whalen that p;i«ie<I last Bumrm-r in Greenland waters 
reported, on Uieir arrival home in October and November, a very 
open senson in the Arctic, with more bet^ Chan Lad been aeeo 
in previous yean. By August and September these bergs ha^ 
reached tlie <-naHt of l^brador. and were M>en in great nnmbelV^ 
in their reffular southerly drift in the Arctic current. ThM ' 
would account for their Hfi^iearunce near the tranaatlantic routes 
in December aiid January. The past winter hait been the meal 
aevei'e, l)Oth oh to temperatures and winds, that hna been ex- 
perienced for years in Labrador and Newfoundland. Ice in the 
Gulf of St. Lawrence has rendered nuvif3iiuu in thoite wiilent 
impossible, and tlie outflow to the Kouthwnrd through Cabo*^ 
8tra.it has aent large fiehtM of heiavy ice in nlmart a continaooB 
stream to the southward and westward since January. Much of 
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will l>e made for space in the exhibition buildinga, nor will duties 
be levif] on any of the exhibita unless sold Jn the island. The 
geographical poxjlion of the inland and the Haluhrity of the cli> 
mate will undoubtedly attract a large nomberof vipitora from (he 
neighboring iaiamis and South and Central America, an well an 
from the Uniteil States. Tbf re is constant and rfgular commu- 
nication by fteaui betn-veu New York and JamHii'u. and the 
island is also connected with the United Stales by cable. Id ad- 
dition to the present accommodations for riHitore. u Earge hotel 
has been recently erected and opened near the exhibition grounds, 
under American niunagement. The niilroad system of the 
island, which hnn been receatly taken over by an American com- 
pany, iii rapidly being extended. The regulations of the commit- 
tee, and full information as lo the mode of shipment, rates of 
freight, and marking of exhibilB. and all other particulars as to 
the Bcopi' and object of the exhibition, wilt be furuishtd by the 
eecretary tn the comoiiltee for llie United States. Thomas Amor, 
890 Broadway, New York. 



NOTES AND NEWS. 



The next annual meeting of the American Society of Mi- 
croaeopista will be held in Louisville, Ky., Aug. ii to 15 
incluaive. There ii such-activity on tlie fiart of the ofBcers of 
the society, and such interext has been shown by many Southern 
rolcroiicopists. that a large meeting it< quite a.i8ured. An in- 
tereeting programme will be perfected and a pleasant entertain- 



this ice is four or five feet In thlckneH, rough, rafted, and i lifi 
ly packed. Field-ice, especially when rough, in more affected 
by wind Uian by current, while with bergs tli« re^'erse in the caae. 
FYom this it is evident that tlie drift of the bergs cj)uld have bora 
foretold some montlui ago, had early reports been received ; while 
the drift of Held-icc con beat be predicted by tclt^raphic or other 
rejiorte that come in prtimptly to a centntl otVice. where wcatfaai^ 
charts are at hand to indicate the force and direction of thewindL 
Following the ice made on the lAbrador and Newfoundland 
coasts cornea the Arctic tielJ-ice, heavier and more dangermw. 
tlum tlie former, and ila arrival is daily anticipated. The quaor?^ 
tity of field-ice to tlie southward of 44" north will prohahlygrcnr 
lem from this time on, though vessels entering the tieids abould 
keep a sharp lookout for heavy, deep-bine, tow -floating piecea of 
ice, called '•growlers." that appear a» fnigmenta of berga, or 
the advance piecett of vVrctic ice: these mingle with tike coaat- 
fielils at this time, and are esftefdally ilangerous, as they are hard 
to distinguish. Through the exertions of the Hydrographic OfficCf. 
co-opunitiou has Vx-eu effected with the lighthouse service of NffW 
fonndlond. from which monthly rejiorts of ii-e and weather wiU 
hereafter be olitained; with the sealing fleet, which will prob- 
ably &Kt (tight Arctic field-ice; with a number of wkilera who 
upend each aumtuer in tlie Arctic; and with the LdUmulor and 
Newfounilland fishing -fleet. From these source^, and with a 
httiuty co-opei-ation of masters ■'■f veft^eU sighting ii^e at aea, 
there seems to he no reascm why. in future, the position of tliat . 
ice cannot be predicted by the UydrogTa|>liic OlUue with stiU 
(greater accuracy tlian hiUierto. 
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iBtrascan^lotiV.— ri)tt«d HtAlen kod Cuutd* . . |SH)ft]r«ar. 

Orfwt BritKln anil fEnmp** . 4 JU ■ ]re»r. 
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«»tm) hv Ihp fMRiPi nni] iMldrMM of th" wrtUr: nnt ncevasarilr for publication, 
balft^ A Kuaruntjr or (cixmI fulth. Wi? du atA Unld minmtvntt rripmudble tam 
mmj vidw or ojiluloDa expresAMi tR t>i» flummunlcntlaatt of our pnrn'ipOBil»ipU. 
AttAiUon ta called to th» "Wkhu** ootumu. All &r« Invltnt tn naf> U In 
iJInllinH inlorntaUoa or SM>ktii( dsw poaUloas. The nun« wid MMnsa of 
«fpU0Kntd sbouM b» irlT«& la full, to tlut tuiawon vtU go dliwct to ttivni. T&fl 
" Kxcbuiec " oolucQQ U Uk«wU« op«a. 
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MENTAL SCIENCE. 

The Time-Seose. 

A OREAT deal uf experiment sud diaL-usKion hoe been expended 
^Vpcm the tDRRns hy whirh we efitimal<> lime-intervaU. Diffon-nt 
3rv*Ts have obtained quile opjionite results, and thi; entire 
jblem wems to become more complex as stndy ig expendeil 
[)on it. The u^ual form of exiK-riiiM'til cunxists in reprodaciog 
iriona intervals, as produced by tlie Iteftts of a iijetronou)e or 
[othertviite. as accunitelT m pottj^ihle under different conditious. 
rThe ditTcreuce between the tru<' intervaJ and tbe average of lite 
x«pro<luced intervals is tlien calculated, and measures tbe con- 
:4tant error; while tlie average devialious of Ote iM-vt>ral reprodue- 
rdona from Iheir mean measures the variable error. Theintervalti 
tfhna tested were n»mally very brief ones, mrely being as long bh 
tanlDUtc\ On the other hand, we hare an idea of lime from the 
|svlal3ve dllitig-out of tbe ii]ler%-Hl with luental experiences. A 
|£Die during; wbtrh much haa happened Beeni<« long : one during 
rhich little baa happened f^eems abort. The laiter may be re- 
f^ded as a truly mental mode of estimating intervals: but it tvlll 
^ Tvndily seen that it ii uiily roughly appruxiniiite in character. 
And iH imt applicable lo Mioh small intervals oa those usually ex- 
perimented upon. What, then, is iJie means by which we gain 
ir notions of the durution of theH> short artificial time If ngtha ; 
luch. for instance, as we employ ia music and other rhythmical 
*iocupatTon»? Tlih Is the |>rob1em that Dr. Blftosterbcrg ha^i re- 



CL- ntly titudied in quite an original way. i nfa reHccLioua upon tlie 
matter led him (o (be optnioQ that for these brief totervats we 
have no tirae-sense in the alriet sen^e uf t>ie word, but that our 
estimates depend upon tbe reelings of tension, of arrect or delay, 
uf ordinan. physiological functions : and acconiinga* tbe eiMl of 
the interval conien upon tbe rtae or the full of thia lem^ion-wave 
will a time-interval change il^ eharncter. It is rather diiltcuUlD 
more accurately specify the Bubjeorive ffelingn whirh one experi- 
ences iu waiting for intervul^ or in fo)lowin;c them, but one fac- 
tor most readily olMerved h tbe variation iu breathing. We have 
all bad some experience in tbe c'lange of the bren thing- rate under 
dilTprent emotions. Breathing, too, being one of the m01^t con- 
elnnl l>o<)ily rhythms, it i* not tniprjbable that tb>8 alTecls our 
nntioDS of lime. To tent thit. Dr. M(ln<tertierg arranged bia ap* 
pamtus in the u^tial way, tint gtviiiK an interviil varying from B 
to 00 de<*ondi4. and then having the Dubject mark olT an interval 
equal tn it: the average error in so doing was 10.7 per cent. He 
now bad the ex|ierimentH no arranged that the second ttound, 
closing tbe oripinnl interval, came at tbe same roapiratnry phase 
A!i the ftrst or opening 4.iiind of tbe interval : then the error waa 
onlj 2.9 ppr cent. In this »;^riea Ibo Bound closing the original 
interval vrus at tbe ^anie time tbe sound opening the re- 
prodwred i^t*■^^a^. In a f<tlIowing seriei of esjieriment'' each 
interval had a fieiutrale opening and closing soimd. When no 
attention was paiil as to the concurrence in the respiratory phase 
of the opening and closing foonds, tbe error was :!4.0 per cent, 
wliile when tbi** was taken into aceaunt the error was only 5 S 
per cent. In a third i^riee tlie altentiou was pur|K»seIy ivltbdrawn 
from the respiratory and tension feelings, and the time jud^menta 
became utterly euufUBed. While tbrw; experiiufnls are teo few 
to tie taken ni at all decisive, they certainly 5Uj;;gest a very inter- 
esting field of re«earch, and, fiirtbermore, open out some possi- 
bility of explaining tbe varions re^ull^ of ditTerent observers. 

ViSDAl Spaxc Measurements, 

The sense that nI»ove nil others Rive* us our knowledge of ex- 
tenfiion in all the dimensionii of ^[laoe in the sense of vision ; but, 
a* we approach the problem more carefully, we see that there are 
several mo<lea of [M^rceiving aensations of length by the eyes. 
There is. Hrsl, the passive impression of a length apon (he retina, 
wbi'^b u analogous* to lite impression on tbe nkin when an objecf , 
aucb ns the edge of a ruler, is in contact with it. In both carea 
it is very e^uentinl to lite notion of extension tbu4 formed on 
what part of tbe skin or IIh? retina tbe image ia impressed. There 
are Onely and coarselv sensitive (xirtioutt of iMtth bkin and rt-tina; 
and tite general law is, that the same amount of objective 9timn- 
Inttuii will give a more extendi>d sennory effect upon tbe more 
finely sensitive surface. Tbe centre of the eye ia by far the most 
een^itive |>ortion, nitd henee we Imbitually turn the eyes so that 
the object to l>e soien falls upon it ; and it is the spaee senee of thia 
(torlion of the eye that is usually tested. We have, again, the 
]iercepEion of apace from the muacular etTort needed lo move tb^ 
eyes so that the beginning and end of the length i>lutt] aucceasively 
fall upon the fovea or central S{iot. In both theae case« mo must* 
to complete our e»tiniate of length, take into account llie distance 
of the object from tbe eyes ; for size and distance are inversely 
dependent upon each uther, and each becomes inferrible only when 
the other is known. Again, we have two eyes, which we ordi- 
narily use logclber. but which we can use separately. The di»- 
lance* judged may V V8rij?<l tn an equal extent ; they may be of 
any slated length within ordinary limit*,— may t>ecomplelecontin- 
nous lines, a series of points, or simple terminal [mints marking 
off a difttance lietween them ; they muy be borizontully, ^ertically, 
or diagonally arranged ; they may l)e sy in metrically or asymmet- 
rically Kicuated with referenoe to tbe central axis of the eyea; 
and so on. It ii evident, then, that we exercise our power of 
estiroatiug d<Blaucea l<y the eye In a large uuuiber of complex 
ways, and that lo introduce sj»tem into the proi>lem of how tbeae 
estimates are made it is neceesary t^i test the spatv-seiue of the 
eye under diiTerent and definite conditions. This Dr. MQnster- 
berg' has recently attempted liy the following method. Tvio 
itmall squares of cardboard are iM^eu on a green ground with a 

■ H Hunstorbflix, Beltrtfo snr KKpnrimnutellRn PajrebalngtB. Hetl H. 
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dfstsnce varjing by 10 milltfitetre«, from 10 to 300 millimetrpR. 
mnd th«' attempt ia then ma'le in set anotlier pair of iH)uar(>H at an 
equal di^taoce apart uu<lfr tti« mun vbtjiuk couJitionif, th« arer- 
%gfi Cuiivlutit ^rror and the avprag? varisble t^rrurH being carvfuUy 
oalculaled tit oaoli cukl*. Of the ^vry many ]>oliil^ ariiiing from 
the 20 000 obsfTvation!! tluin mnil^, only n few ran be here 
noticed. A nnkioK result U, that ik> tlilTtreDce. Iion-«v«r sli^bt, 
to the in^tliod of vjewini; ilie lengths, is without it8 etTecl upon 
the accuracy with which a distance can he reproduce"! All tl»o 
variaiiopn above notii-eJ were ttied. and iihow»?d a difTeruDce Id 
the accura':y nf reproduction, though of course aome of the varia- 
aions have much low effoi't than olhcm. Qiiile s constunt result 
with r>r Milnsterlierg h tin o v »■ re*' ti •nation nf dislances on Ihf 
teft. and nn underestimation of di^tanui^A on the right. Tliia lit> 
«xplains iis doe to the ronatant prartic-c. in reading' and writing. 
of moving the esew fn>m left to right. This results in making 
AhH ntovemont en^ier. atid, itonordini; lo the Kencrnl liiw, the 
moTffnent made with nioie effort will ^eein the loncLT. If, then, 
the eye Is forced to r tart at the middle of the len(!:tli. and move 
towardti each side, the ifpnce on the left will nptm tari^r ttianlhat 
oo the right. When the ilifltancea are reprodueeil by em-h eye 
separately, di«ttance«on Uie ri.^ht aro orereMimated by the rJKbt 
*je, and on the left by the left eye. Thi» la (irobalily due to thi- 
i^reater en^e of each eye to direct the Ritfc towards the common 
fie) 1 1 of virion. If an interval eJn)K>es between the (>i){ht nf the 
standard length and ita reproduction, tlie accumcy it much dtmin 
islied, asid the ienjfths arv K^nerally uverfslimaled, L*|}e<;ially ibe 
smaller oue«. If the oritfiDul and the reproduced lioc« occupy 
Ihe &anie iN)<>itianH, the eirr>r in tesHt. nrokcQ lines A^ni toii 
loDK, a^ ii the ueual illuBton. Vortical distances are orereetimated 
«l compared with horizontal one? : but this only when tlie verti- 
-cal 18 above tlie horizootal. and tlie eye is free to mo^e. All this 
»efOT« to the constant error. Regardinf; the variahlt^ error, which 
meamirefl the uniformity of the reproduction!, it is very much 
larger when the eyea ar« llxed than whenlhvy move freely. This 
Is due to the increased accuracy of the louscie-WMise over the ret- 
inal sen^e of space, as well as to other causes. The law holding 
in many othpr kinds of wnrationa. that the error dejieiuls for Its 
absohito *ize upon the length r^mviiiced. Keemn to hold of spare- 
sensations, but In probably a law of the motor adjtutmentfl miher 
than ot tbe retinal »en8lbility. Thew selected points mn!>t suffice 
<o indicate the scope of this very exteoded and critical re««ucli. 
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loaanity in Aostralian Aboiiginei. 

Ih a paper read before the Intercolonial Medical Cnngi^se of 
AlMtralntiis. Dr. Morton Manutug, the inspector-general of tlie 
Inaane in New South Wales, gave a moat Intereating account of 
the case;! nf initaaity found to liave occurred atnoug the abori- 
1i;itK8 of Australia. Mental disease would appear to have been 
* very rare affection while they wen; in their primitive and 
uncivilized conditloo, nml the manner in which they dealt with 
Abe fftw rases which did arise was of the roost draatlc nature. 
^*If the lunatic was violent or aggressive, he was promptly 
'a1aagfat«red: if melatKholy. he n-as allowed, if ao dis[ioaed, to 
commit Hutf'ide; if deiueotod and helpless, he was allowed to 
die; and only wlien quiet and jieapeahlf*, and when his errone- 
ous IdeaA did not result in offensive acts, was he allowefl to 
■continue in the tribe." lu the course of time, as the abori- 
ginra Were brought more into contact with civilization and its 
attendant vicett. ini*auity. iucivased rapidly in proTH>rtiiin to the 
number of the population; and Dr, Manning states that since 
IU6S, IS aborigines bad been admitted into the asylums of Now 
^tttb WalM. from a population which has never duriug that 
•time: exceeded 2,000. and is now less tlian half that number. 
Id die cenKiifl year 18N1 the proinrtion of the aboriginal in- 
aane to the aboriginal population of New South Walvn wa«2.tW 
per thousand, n proportion in exce»s of Uiat for the geueial 
po^lation: and at the cl<ine of lt^d7 it was upwards of 5 per 
thou>tnii(l, Tlte causes of insanity in the 32 caras of aborigines 
:admitt^ into tlie asylums of (^ceusland and New South 



Wales were in a considerable proportion of the cases due to 
drink. The prerailing ty|)e of the malady was mania, passing 
rapidly iuto dnmcotia. All the tnelaucholic cases originated 
in jail. Three were epileptiiw. No case of general paralysis. 
or any thiug like it, was seen. There were 20 deaths; and in 
several cases the only cauae which could be assigned was 
marasmus,— a gradoal wasting without tubercular or other 
niaoifest ailment. The average duration of life waa much 
shorter tluin in Europeans; the confinement, though tempered 
by many unaccustomed comforts, being apparently the great 
factor in shortening life. 

Dietary for the Nervous System. 

The nervous tissue require*! for it« ronstitution, saya the 
Dietetic CJazftftf for January, the chemical constituent* of the 
albuminoids and fats, together with phoophorus: hence the 
chief alimentary suhetaucv is the albuminoids (proviaiooal 
formula OT^HmOnNuS) contained in milk, eftgs,. cereals, 
the juices of vegetables, and the muscular substance of meat. 
Water should be freely indulged in by neurotic types of coostt- 
tutioD almost mi UbUnm. AmoQK t)ie meats moet suitable are, 
in their order, beel. mutton, taoib. and jork. and the brains of 
autiuals. Fish is not w valuable an reputed, but may b« em- 
ployed to vary the diet. Oysters, on the other hand, are ex- 
tremely useful as nerve reconstructive)*. Among vegetables, 
wheat HtandH at the head of the list, oonlaining, as it doea,j 
fatty matters and phoMphoric acid. Uice, corn, oat-meal;] 
barley, and sweet- potatoes are better than uniuus, carrots, beets, 
turnips, etc. Fruits are u»eful ua adjuvants because of the 
sugars they cuntaln. 

Removal of Wart* by Electrolysis. 

Dr.PatrzekofOpiieln d^cril^es, uccordiag to the IVwrWi/ Medical 
Revinv. his nielhod for removing warts by electricity. The 
wart is flmt thoroughly moistened witli u warm solution of salr. 
Both needles are then tliruat through it jtist abore the surface of 
the ikin, and tlw current turned on, one element after annthiT 
being aildod until iwin is felt. FHvp cells are sufBclent. With 
imal cases two sittinspt of Hve minutes each are sufficient to destroy 
tlie growth, which gradually dries up and falL-* away, leaving a 
surface at timt slightly reddened, but which later asnumee the 
appearance o{ uormal t>kiu. 

The Dangers of Hypnotlam. 

At NuromboTfc a cage of some public interpst was tried in the 
police court, says the London Lautxt. A commercial traveller 
while in a rvstaurant told the waitress to look steadily at the 
white of his eye, and hypnotized Iilt On a seooad occasion lie 
leiiearod tlie experiment ; but this time the Hlecp was so profound 
that a medical man liad to be called. w1m> had the utmost di(H- 
cully in rxwsiug the uirl. Tlie cnmnierrial traveller was accord- 
ingly suuimoned to apixwr before tlie magistrates, and Uie severe 
sentence of eight days' imprisonment was passed on him. which 
will probably be eflkient in checking similar performances^ in 
that region. In France tlic practice i>f hypnotizing people for 
aniusemeut seems to be very common, and unpleasant conse- 
quences aro frequently reported. At a supijer-party in Paris one 
of the company hypnotized a girl, and was nnable lo rouse her, 
Sl» was consequently takcu to the house of a nK-dical man, and 
after a time she recovered consciousness. The whole party were 
taken into custody by the pi)lice, and were not release*! nntil 
next day. Even when hypnotism has been practised by oota- 
petent medical men for remedial purpd^e?. unpleasant accidents 
and ulterior c<iiv9ei|uen<^es luive again and again occurred; so 
much so. that an order baa been uaued by the French Ooverti- 
meui, prohibiting aurgeona tn the army and aawy from practising 
it. It ought to be distinctly uudenttood. botli by the piofeaaion 
and the public, that hypnotism is not devoid of danger at the 
time, and not infrequently has iwraianently imiwirod tlie moral 
and emotional c-ontrol uf patients. A medical man is bound, 
before recoiutueuding hyimotism for a patient, to weigh the 
question as carefully lu he would that of tlie ailvisability of ad- 
ministering au ana^Uietic. 
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Yellow-FeTcr at Key We«t. 

Tlu' liifitory of yellow-fever in Key West (boiiiB the moBt ex- 
poHi) point in the Uniu-J 8latw) liattTi from a very eJirly periix). 
The frequent occunrwjce of opftlemics of thi« dinfAgo, tho recur- 
reDcv of isolBtod case!) between epidemic periods, itB recent re- 
a|)(ieatauce in October, 1889. and during the month of Janunrr, 
IBWt, point, in the 0[>inton of Dr. .T. L. Ptwy of the United 
Btatea Marine nonpital Service, to Init one mtinnal conclusion,- — 
that the dtaense has Unally become endemic in Key West. 
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BOOK-REV IK W8. 

Pkj/jrioynomy mtd Rrprtftiou. By Pi.OLO ManteOazsu. (Con- 
teniimmry Science Series.) N<*w York. Scribner. 18*. 
«1.25. 
The author of this work, wlio has pnhlished otliers on relntvd 
topics, remarks in hiit preface that he "takes up the Htiidy of 
expreanon at the point wbsre Darwin left it. nnd modeMly 
claims to have gone a step further.-' ' Uc Urton^ ^y sketching 
thA history of the M:\u1t, giving, as it seenis to us, altogether 
too much prominenoe to the nstrologiBla and other fancifnl 
wrltere, but aariKning the hif;]i<«t place to Darwin. Hb own 
work ia divided into two parts, iliu first tn-atiug brielly of tlvi 
anatnany of the face and the Tarioiiii features, while the second 
and much larf;er part denls with expreasioo strictly ea called. 
In tiiis second port we find a gn>Ht wealth of tnds reUting to the 
outward signs of various eniotionii. evidotilly c«>llectcd with 
great care, and showinf; gi'eat kM'nnema of oliservAtinit ; ;tnd, »o 
far OS otir CFwn experience and know1e<lge enables us to judge. 
theae statements of fact are for the most part correct. They are 
also well clfu^illcd and arranged; and, as a description uf ex- 
pression in its various phas£«. the work can be well recomii tender) . 
We look in vain, however, for any attempt at explainioj^ the 
modes of expression. The author quotes Darwin's theorJes, 
which, with wime niodificaticnw, he iiccepb^: hut he makes 
jUmost no application of ihtm. lie nlnio Hiuiouncef! wliat be 
calln n law of expression, ■• aooordinn to which exprosstou is tlic 
clearer ami more characteristic in proportion as it in provoked 
by a more powerful, by a better detined emotion." which would 
seom to be a truism. But in the iniiiii Sigiuir MnnlegHzzu's 
work is purely descriptive, and larking in tho«e phili»ophical 
qualities that n'e find in Sir Charles Boll tiud in Darwin. As a 
storehouse of fncte it will W useful ; but for further light on the 
theory of expressioti wc shall have to wait fur some deeper 
thinker. 

AMONG THE PUBLISHERS. 

Amoko the more important articles in Harper's Magazine 
for April are "A Suit of Clothes," being one of a series of 
^papers an great American industries, by R. R. Bnwker; and 
"•Three Indian Campaigns," by Gen. Wealev Merritt, U. S. A. 
These artidect are hundHomely ilhmtriile<l. There is alaoa weH- 
writteu and interesting article. by Richard AVheatley. descriptive 
of the New York Maiitime Exchange. 

— Tlie Forest and Stream Publishing Company have in press 
"Ttuut and Salmon Fishing," by one of New England's best- 
known anglers: ftI»o a new edition of Orinneirs "Pawnee 
Hetfl Stories and Folk-Tales." 

— Messrs. D. Appleton & Co. pubtinhed last week "Studies iu 
Hegel's Philosophy of Retigiou." with an appendix on "Chris- 
tian Unity in America," by Dr. J. M. Sterrett; and "The 
Spiritual Sense of Dante's 'Divinn Commcdia,' " by W. T. 
Harris, LL.D. 

— Messrs. Ginn & Co. announce to l<e ready in Jl:iy "Went- 
wurth*s Scliool Algebra." The nevuwity uf having new plates 
for the author's "F.lementd uf Algebra" has given him an o|^ior- 
tunit>' to write a new bonk, wiUi fresh and interesting problenui, 
and with detinitiotui. illustrations, .and ftrmngeme^t'^ of the sub* 
ject-nukttvr like those in his "College Algebni." The work is 
written for high scIiooIh and ficnilHmies, and is a thorough and 
practical treamient of the principles of algebra up to and Includ- 
ing the binomial theorem. ' 



— Porter & Coates hare published "Life and Works of the 
Earl of Beac<insHeld," hy Judge F. C-nrroll Brewster. Every 
work of Disraeli has been sketched so as to afford condensatloa 
of plots, characters, and uoleworthy paesagee. They have also 
ready, hy tl»e ssme author. "Molit-re in Outline," being a 
translation of all important parts of Molii^re's works, with 
notcfi, abridged from Van Laua and others, to which are added 
the argumeula of the play. 

— The prospect is that the exploration and conqnest of ACrioft 
will )>e the problem of the twentieth century. Already ncarlj- 
every nuti«>u has its Stanley. France Itas her3 in the person of 
M. Trivier, whom slu* prefers, however, to cull her Liviugst<nie. 
An article on this "French Livingstone" by Henty Fauquier has 
the post of honor in Tiie TVaiuuffcnfic of April 1. The peacefal 
method employe<l by Trivier in his recent two year»' jounwy 
across AXrica is contrasted by the writer with the warlike and 
bloody metliods of Baker, Emin Pacha, and Stanley. Following 
this article Caliban (E^uile Beigeml) ridicules the anti-Jewtafa 
crusade, Enrico Panzacchi critically sketches the decadent schOQ] 
6t writer?, and tbeni arc extracts fruui IIh- new volume of Ed- 
mond de Gonoourt's "Memoir*," accotmtu of new novels by 
Zola and Tolstoi, and an interview with Louiae Micliel regarding 
her operetta, "In the Moon." 

— Dr. Mariineau's forthccming book, '*The Seat of Authority 
in Iteligion," will be published almost immeiliately by Longmant^ 
Oreen, & Co. The work is addressed, nut to philosophers or 
bchiilar«. but to educated per6UU!> iulerestcd in the reaulbt of mod- 
eni knowledge. 

— "Old Friends," Mr. Andrew Lang's new boob, to be iatned 
bi-re at once l>y the I^ingmuns, is not unlike his "Letters to Dead 
Authotfl." Ii dcscrilien the meetings of the characters of on» 
novelist with those of another, For example, Dugtild Dalgetty 
telld uf his duel with one of the " Three Musketeers," Barry Lyn 
dou de»crib(>« bis playing carUf with Allan Stuart Breck (from 
"Kidnapped"), «ud Trollope's Mrs. Proudie sets forth Bei-ky 
Sharp's assault on the hishup. 

— The April number of College aud School iVlicA, N.Y.J is a 
"tien. Spinner number," containing two portraits of the ex- 
treasurer, with his famous signature apfiended. The general 
himseif conlributes the Inst article from his pen to appear in 
print, ^ an inlen^ting remitltRcpnce of his schoolxlnys iu the 
Mohawk valley, where, as he says, he wss "educated to igno- 
rance." Three |>ages of the mauu9cri[)t are reproduced in fae- 
nrntle. Another facsimile reproilucti^'U is a transbilion, by the 
general, of a German poem, '• trh bin nicht einsnm trrn nllgin,'* 
In his article, * The Watch Dog of the Treasury,'' A. O. Rich- 
mond relates an iucideiit of the Breckeuridge attack upon Waab- 
tngton. which Ktrikinaly illustrates the foreaigbt uf the man who 
was the guardian of the country's treasure. " Spinner, tiw* Stu- 
dent.'' is an account of the for<nalion of the general's lifelong 
habit of reading. L. L. Merry, io his " Recoltectton^ of Gen. 
Spinner." narrates in a famiUar way some things which only am 
old friend would he likely to know. L. R TuttJe, ex-assistanl 
treasurer of (he t'nitetl Slates, lells how he tried to persuarle the 
general to let Mr L. D. lnger«oll write a memoir of his life, 
while Louis l/.tHilwnl hiis a wuril to sny alM»ut the getieral's re- 
markable memory and his garrc-tful of nule-tHwkd The number 
is eight pages larger thnn usual, and conlaini. besides the Spinner 
papers, Mr. William U. Hayn^'s "Editor's Library Table." and 
the usual depnrtmeDts of college news, literary notes, and book- 
reviews. 

— Mex^rs. Ginn & Co. annuonce as published last ntonth 
" Sidney's Defence of P<>e8v." edited by Albert S. Cook, professor 
in Yale UniverBity. Sir Philip Sidney'* " Defwtce of P^)e»y,"' hi 
which, says Taine. " we meet u-ith genuine imaKinalion, a sis- 
cere and serious lone, a grand commanding style, all the paaaioife 
and elevation which he carrie-i in bis heart and puts into bift 
veme." has not hitherto been accessible to the school oiul coHeg^ 
titiident in a handy and re^dnMe edition, notwirhntanding the ex- 
ifltencQ of one or two lifersl reprints of the earliest copies. Th» 
attempt is here made, by modernizing the spelling and punctuft> 
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ACtRli:i!LTi:RB. 

AeaKclTVHAi. UraiiuiKe, Bjr J. B. Denton, t*. 
AmiM'L Food RtVMTcn nf DiRrtml Nattnit'. Bf 

P. L. Simnonds. ii* , 

CoPfn ■nd Chiceofy. By P- L 5iinBa4adt. »»•. 
Fkowaa^, TIm Cokwin o(. Ry Cram Allen, o* 
FnviT.v, S«lcct«il : 7 h«ii Cultu/c. I'mpngalion, 

and MBnafrmcnl in ihc <ian]e«i apd Or^harct, 

- By C. nciii(nin|t. it* ..... 

CA»Otht:<c ifiT l«d>e«. *Bd CouMAlon lo (he 

F1<nw«r i^3>d«B Ity Ml». J. C. l/>ui)Mt. i.*. 
Hnr*: CnliimiaD, Coin ■ km. and Uwb. By P. 

I„ Sim rond>. i»* 

HurTici.'i.Ti.'BK. The T hc Biy of ; or. An Attempi 

tv<«pU<n Ganl'niAK ur^n PfcriiologK*) PiSn- 

ci|r)e* By J. Linoky and A. J. Downing 

SewaCi trngatioB by Farmers. By R, W. Binh. 

V . 
ScWMCt Uiilication. By Ft I^ihan. ft* — .... 
U»art'L.AnuQaJi »ni ih«tt Product*. By P. U 

Stntmondk. ib" 

AKCHITBCTCTKB AND BriLVIMG 

AKCHi-t*(.Ti ft", tha Si«ppJn(-S4on« to. By 
Tho-n*. Miuhell iS" 

B<Jii.rR and Wat«t Pipe*, kilclicii. By U. Gnmtm 
•haw. fc» 

BDiLDtfin CocutnietMin. By EdwMd J. UBnetl. 
ii' 

CHiMVfVt f«r Fumac>u. rmpl'c**. a«d SieAn- 
Botkn. By K, An»tti«a||. CE. iS* 

CooKtfir. K-tnite, 7 lie. By F, r>yc. la*... 

FiKuinThcairn Ut E M. Sliaw. is* 

Ga« tiiici's liuidc. By I. Kldiidsc. tt* .. . . 

HoT-W^TaR Apparidii, Finifn Pj- F Dvt i»* 

Hot-W«kTBB Apparatut, Tixlug. By J. Eldridgc. 

Mot-Waiin Filling and Sicam C<.>oUnc Appa- 
raiui. By f. Ilyr. if 

PiiHi' Fitiei'i ciutdc. By J, F.WrulBe, tj* 

STaKNbTii r.f Ttcaiai under Trnnivcnc t^adt. Uy 
Prof™<n W. Allan l8» 

VitSTitATi->N (f AnericBD DwelUnc". By David 
B<MW«II Rrid. U.D. ti* 

VnriLATivM of BtuldiHg*. By W. F. Butlw. it* 

BLV«TBICITir. 

ALTltNATl Currcpi Alachincrr, By O. Kapp. 

i8« 

DvMAMtc PlecTiciiy. By Tohri Hopltmaon, 1. A. 

Subuulbrcd. and R. E. bay. ib' .. . 

J!>VMtMii>KLa(.THK Mathinca. Recent Piocteaaiii. 

By Proloww SyKanui P. TboBipHin. iS* . . . . 

ELVcratc B«lli By F. C. Allw>p >»* 
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ti<w .SDil by pTUTuJing an inlrodncticni and a ci>pious bodj of 
notm, to enable any iutelligenl reader tu ilniw proflt and ilo1i{i;ht 
from thi« mastarpiece of poetical philiMonliy. This Toliiiiifl will 
furi^»b an admituble IntrcMJadion to a general rourae in pcetry, 
or to the pv>otry of tbe Eltzabetban age in particular. As one of 
the btwt KperitnoDs of the earlier EHsabellian pro^e, it will t.e u-<^- 
Iful to the student of Enj;IUh pmee in ita tiUtorical development ; 
ami as tliv tirtfl nanotated edition of the " Defence of Poesy." ia a 
critical teit formed by the eollation n! ihe two earliest copies, -It 
will be indinpensable ti) libmriLf , puhlie and privut^'. 

— Oeorg*^ L. Enf>liAh, Edwin O. Alkinnon. and William Niven, 
dealers in minerals, ba^inK on April 1 entered intu a partnership, 
the business of each will lie carried on by Ihe new Hrm under tbe 
name of George I.. EngliRh ft Co , at the old stands, 1512 Chest- 
nut Street. Philadelphia, and 780 and 741 ilroadway, New York. 
With enlarged facilities and experience, they hope to give e^en 
more careful attention to the wishes of L'tittlooierK in the future 
than in the past. 

— ile**r?. Oinn & Co. announce to be pnbliahed In May. ** Jtft- 
erence Handbook of Engli!>h Hiitory for Headers. Siudeats. and 
Teochf-rs," by W. II. Gurney. This work in iniende<l a^ a con- 
stant coinpanion and aaii^tant to the reader or student nf EnKlIsh 
history, nfTordini:; him a rapid and easy method of placing bis 
persons and dates before him in accurate retaltonsbip to each 
other,, and lielinog him tu draw them out of tbo maxe or confu- 
sion and contradirtion in whicli we find them in nearly all our 
great liigiorle«. It idpntiHe«i enery prominent man fiom the time 
of the Cunferaor to V'irtoria, giving the date of his death, tu whom 
married, mid the nurntxT and nuniett of bis ehildreii. ITnlea^ the 
atudent beoome« thoroughly atsjnaintt^l wiih tlie cheracterfi alMiuC 
whom he in reading, the reading of history ia apt to W confuting, 
nutnteresting. and cunflictini;. 'I be maleria's for this work have 
been drawn from Dugdale, Prcenian. Palgravp, I^onKoian, Son- 
ford, and Townsend, and many other valuable woiks, the whole 
pawed through a critical examination and romparifion, in which 
the imprjMiibte baa beun rejtrted and the reliable retained. It 
davea the reader hour^ of »tudy, and make^ bi-4 work a pleasure. 

— The Apfjietons ha^'o piibliifhed. in tUeir series of History 
PrimerR. the "History of Egypr.*' by F. C. H. Wendel, Tli« 
work give« evidence of careful and coni^rientioun ntudy. and It is 
also pinin in style. It has, bo^rerer, the common fault of short 
histoiie*.— nn eitcc«ive amount of detail : the mass of jielty facts 
and of pioper names making ihe work confupiog. It has al&o a 
mure serious fault, in that it treats almuttt exclusively of the 
kings and their doings, with hardly any reCerenco to the people. 
There i« au account op pp. 100, 101. of a strike of labureta em- 
ployed on certain government work^, due to tfac non-payment of 
their want's, anri iherp are brief referencfs here and thereto com- 
meri-ial enterprises ; but in tliu main the condition and occupa- 
tions of the i>cople are i^niored. Tlie intrudurtory chajrtur, which 
treats of the hieroglyphic writing, the Egyptian religion, and 
some ofh«r matt^ra. i» the mo^t interesting and instructive part 
of the book : and it is a pity that tba rest of it was not written 
on a similar plan. 

— The corporation of Uarrard University has authorized the 
publication of two luonograpb^, which it is hope<I may form the 
b^idning of a Beries. The Hrst numl>er. t<i lie ready in April, 
will be '• A Ui»tory of the Veto Power in the United Statex." by 
Edwanl Campbell Maaoo, A.B., instniotor in political economy, 
Mr. Mason'^ work will include a chapter on Englieh and Colonial 
vetoes, and a chapter on State vetoes. The body of the work is a 
8ysteomlicdi»cu»sioii of all the pretfidenlial i-e toes, arrati gin] by 
subject, and based on a study of the records of Congress. Then 
follows an inrestigation of the constitutional iiuestiona which 
bare ariMn out of the use of the veto power. An appendix con- 
tains a chronological list of prrbidential vetoes, with t-omplete 
references to the journaU of the two Houses, and a bibliography 
of the subject. In an intn>duction the editor, Professor Hart, 
will discus Ihe veto in modern constitutions. The second num- 
ber of the series will bo " Au Introduction to the Study of Fed- 
oral Govern nienta," by Alt«ert Buehnell Hart, Pli.D.. assitttant 
professor of history. This moTutgraph will contain an biatorical 




introduction, with brief sketches of the rise and instilntJona of 
tin? princi[nil federal fiovernments which have existed from the 
esiahlifthment of the Greek federations to the present day. To 
each sketch will be appended a brief, critical bibliography. Tbea 
will follow a parallel arrangement of the texts, in Eniflii^h. of tha, 
four niosl important ft-deral coii'rtitiilions. — those of Canada,' 
(rermany, Switzerland, and the United States. There will l)e an 
appendix containing: a list of s))ec;iitl authorities on federal gov- 
emment. a^d of reference$> to discussions in more general works. 
Tlie monographs will be pultliehetl by Oinn A Co., Boston. 

—Our readers "hould remember that the only nniform edttton 
ever published of the complete works of Walter Bagehot, in Ave 
volumes. 9.700 p»ges. ic published by. The Traveteis In^nnince 
Com[)any. Hnrtford. Conn , at fcS for ihe set, all charges paid. 
The piiblfcaiion in supp4Me<) to be an advertising scheme of the 
insurance company, but how is not so evident t» the layman. 
Meanwhile it would be a good plan for all m lio value Bagebot's 
irriliugs to secure a set, as they are certainly choip. There ia 
nothing objectionable in their make-up or appearance. 

— Volume VI. (1890) of The American Jonmol of Archieoloffj/ 
and of tttt History of the Fine Artit will contain smung its arli- 
cles of tuieic»t the following : " Hiitite SculpiUTeR'* and "Orien- 
tal Antiquities," by Or. WilHani Hayes Waril of New York; 
*' Antiquities of Phrjgia," by Professor Willinm M. Itamaay of 
Aberdeen, St-idlilnd ; " Terra-coltn** in American Collect ions," by 
Salomon RvinHch, Miueum of 8sint-Qei'mnin, France; " Remi- 
niscenc<-9 of Egypt in Doric Arehliectme," by Profeesor Allan 
Martpiand'of Princeton ; " Three Heads of Zeus, lladea, and Po- 
aejilou. of the Hellenistic Period." by Profwwor Adolph Michaelis 
of Strassburg ; ■ ' Excavations and Discoveries made by the Ameri- 
can School of Archwology at Anthedon and Thisbe. in Boeotia, 
Oreeoe,'" by Proftasor F. B. Tsrbell of Harvard University and 
Dr. J. C, Holfe of Columbia College ; •' Greek Sculfitured Crowns 
and Crown-Inscriptions" ami "Di!<tributionof Hellenic Temples," 
by Dr. George B. Husaey of Princeton ; ■' Karros in Greek Arcbi- 
tecture." by Professor Marquand and Dr. Hus ey ; *■ The Recent- 
ly discovered Early Christian Palace under SS. Giovanni e Paolo, 
at Rome," by Padre Germano of the Onler of Pnwioni'jls ; " The 
Ixist Mosaics of Rome from the Fourth to the Ninth Century." hy 
Eugene Jlfintz i>f the Reaux-Art4, Paris ; " Cistercian Monuments 
as the Earliest Gothic Constructions in Italy," 'Roman Arlibts of 
the Middle Ages," "Cliristian Mosaics." and "Tombs of the 
l\)peB at Viterbo," by Professor A. L. Frothingliam, jun , of 
Princeton. Being the organ of the Arcbaxtlogical Institute of 
America, and the medium of direct communication from the 
American School at AtLenf. this work has an increasioj; popular- 
ity among general readers as well as specialists. 

—The United Slates Bureau of Education has issued two cir- 
culars of information thai may interest some of our reader*. One 
is *'The Histery of Federal and Stale .4id to Higher Education in 
the United States," by Frank W. Blackmar, (living an account of 
the various grants of money and other valualiles in aid of univer- 
aftiea and other higher insi itutions *.ince the 8r*l aelilement of the 
country. The work bears the markt of careful study and prepa- 
ration, and will lie Ufeful to educational specialists : but the ttyle 
is so unattractive that we fear the b<x)k will not have many 
rea4leis. The other cirtnilar referred to is the " Proceedings of 
the Department of Su[H*riut<?ndence of the National Kdufatiooal 
Association" in Washington last fljiring, aad contains much in- 
teresting matter. One of the leading topics discussed was manual 
training, botli sides of the controversy being represented, ami 
some important points L-lucidated. Perhaps the ablest palter was 
that of Dr. William T. Hniris on "The Peychoiogy of Manual 
Training." The author expressed the wish not to take part on 
either side of the pending controveixv. but sought to ascertain 
what mauual training could and oould not do for the develop- 
ntent of the mind. His conclusion was that though manual 
work may to some extent train the band and the eye, yi^t 
the eetieutial (Mri of intcllrctuol educntiun is the training of the 
reflective faculties, to which manual work can contribute little 
or nothing. Moat of the speakers and essayists were in favor of 
s[;ecial industrial schools in places where there was sufficient de- 
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iDaad for them, but a^fnet th« adoption of maausl trainiag ae a 
part of tbt general e<iucational course. At the clow of the dis- 
cission one of Ihe niotulieni uiovt'd ihut u coniruiltee of the owo- 
ciatton b« inslracted to define the tPrin " manual training," whtcih 
would certainly eeem to be a proper and even neceEiear/ thing to 
[• do, if Ihetv i«e^'ertu bo an af^rt'ement about the expediency of 
mich iraininj;. Bui Uk- motion raised a perfect Ktorni of opp4Mi- 
tion. HO chat the chnirmnn had to iaterpoao a fen* remarlc« Ut pre- 
vent an-acrimoniou8 dispute. Another important nuhject ireat4>d 
way that of exaoiination*. e»peeialL.v the ezauiinatioa of teachers, 
which was recognized hb ut uiR-e h wurk of great iiiiputtance and 
of great difliculty. Candidates for the jio^itioti of teacher are 
now often examined by |>erion>i M-ith nn rt-nl fitness for tlie taak, 
aod some remedy for this evil ia undoubtedly nece?8sry. Besides 
theae tupii-^, the asyeuiblcd su)H>rintendeiit« dJM'UHued the tnuninK 
of tenchern, the duties of principals, and olber tlieojes tbiit need 
not be xpecifleO here. 



LETTERS TO THE EDITOR. 

*a* tJurrrMpan-irfits nrr rrinettrti in hti aa brlf/ tjt p^iatihlr. T\« tBrHtr'a ofiM* 
i» in nUcn»c» rvqitirrti na pntof "f gt"ul faith. 

Th* *Jifur loirt ft* \iUtd to piMUh >(«ir gttmrSsa eoiMOtirinC with ttu thanieltr 
0/ tlk€ Jtinniul. 

On rniurrl. litftntt eopi€nt/ the number eonlaining hit commnnttation teill 
ht funti*lu-il frt* in any rorrrti-ondtnl. 

Heat and Ventilation. 

In your insue of Feb. 2S ia a notice of the Timby system of 
healitif]^ and ventilation, whirh, you my, " is now flttracting unl- 
L veriial atteniion, especially in New England.' It i« to be hoped 
L that New England will nut iui<>B the delicate touch of flattery 
perhapa nnror.»ciously given her in this quotation, and that yonr 
columns arc open to any voice of intelligent renponse which may 
come back from ber. 

The atteniion of which you upeak is not ittaled to be tbut of 
II competent engineers, nor that of olherM better i]ualilied Ihiui " ex- 
mafor*^' to judge of the merits of thf ■le»cril>ed tiystem. It isnot 
defined as that of either scientinc Bunction or conUemnation. 

But tlie appearance of the article in Scirncf, and wi'hont un- 
favorable comment, would aeem fo the popular mind to lend a 
|. quasi -ecientific approval to the enterpri&e, as it doubtless baa af- 
forded gratiHealion to its promolere. 

The arc of ventilation hae suffered mucb injury at the bands of 
many whose ingenuity has not been the well-trained servant of a 
tiound sctentiSc knowledge. Tlie Held is a fertile one for the cul- 
ture of 8cheniee and nietliode more neionary than practicable, and 
more gmtifying Ut inventorn titan fkrotltable to ixnets. To protect 
the public against imitosition, to fiave the popular mind from dis- 
couragement through re[>e»te<] and co'^tly failurea. lo expose and 
weed out lite worthIe«« methods from the g<K>d, and to establish 
popular faith hy evidence of actual or posfiible nn<>cem in any 
worthy undertakiug. is a legitimate and laudable rierrice for any 
man or journal capable of rendering it. 

To this end it would offord Mitisfuction to aee in your columns 
a tboronghly trustworthy disoussioo of the appticahility of the 
Timby system to the actual necessities of good ventilation and 
beating. With a view to eliciting contributions to bucb a discus- 
eion, the followiog propositions are nubmitted ; — 

First, Tlie mechanical jMirt of Ihe problem is beset with insu- 
perable difficuliies of various sorts, sooie of which are closely akin 
to thoi^e Iwlonging to the long ago demonstrated impracticable 
scheme of veutdutiug b city's sewers by a centrally located sys- 
tem of pneumatic exhausters. 

In the company's itamphlet, and under the head of " Plan of 
Introduction," the statement is made that it is proposed lo heat 
and Tentilat« a town of dU,O00 inhabitants by means of oue cen- 
trally locntei) plant. 

The first Pi^sentlal in ventilation is an adecjuate air volume, and 
the second is an etTeelive use of it. If the dermal ond thoracic 
excretions are to be dilutwl to one in two hundred. — a proportion 
of ditiient which for the pelvic excretions would tie i:tit(sidere«i far 
too small to fit them for potable or edible use, —the air-snpply 
for such a town !>houlil be IW.OOO.O'JO cubic feet per hour : and 
Coi the sweeteuiug of the 'i,l)i]0 buildings ol 50,U0<) cubic feet en- 



{ittcity eaoli, in which the iuhsbitants may. for tbc purposes of 
computation, be siippo<ed lo compactly live, the air-aupply should 
reach at least tlrnt quantity. Let it be reduced to 100.000 ,(KlO, 
and, for Ihe sake of simplifying the mechanical problem, let th« 
houses be ranged along two intersecting streets. 500 houses to 
each half-street, and let Ihe ventilating plant be located at the 
I>oint cjf interfectinn. Let the houses stand in compact block 
form, and average, with alley and cross-street space?, forty feel 
frontage. Let each of (be main air-coiiduiis be six feet in diume- 
ler. ond the central supply-shaft twelve feet. The velfjcity of air- 
flow through the main conduits would be nearly ].5.0Oil lint^-ar fe 
l>er Diiniite. and the theoretical power re>r|uire<) to propel the alf 
would be nb'mt 135,000 horsepower. 4,0(JD being requin-d to give 
the air it« initial motion, and the balsuce to overcome Ihe resist- 
ance of friction. This computation lakes no account of tlie fur- 
ther work required for moving the air through leads |o the 2,000 
buildings, and through the ramifying conduits for its distribution 
to their several lloors and rooms. 

The above cuniputalions are qualified as theoretical, tince U ia 
a^umed that the efHciency of the motile marhlnery employed is 
unity instead of the one-third or one-fourth usually availa)>le in 
such niechaoism. It would Im inleresLtng and instructive to ex- 
amine H <lescription of the nppiiratus it is pro)>osed to tKc tor the 
propnlston of such large volumes of air under the liigb preasure 
demanded. To etft-cl the pressure by blowers, the velocity of 
their blade tips would have to exceed that of a rille-t>hot, and a 
iwenty-liiot diameter fan mtutt make the quiu.* impo^Bihle |>er- 
formam-e of 1,800 revolutions per ndnute. 

Let tite question be simpUHed to that of supplying air to two 
such buildings as Ihe newer ones of the Massachusetts Institute of 
Technology, they ntonopoliEing an entire main, and lieing located 
at its extreutity. The theoretical horse-power required would l>o 
some S4d. against a present actual ineati of 10 or M, fur the supply 
of 5.600,000 cubic feet of air au hour. 

Pecond. The niftbod profiosed for warming Ihe oir supplied, 
through the mains by means of a hot-wat«r pi|)e with returit 
bend, as rIiowd in the cvit reproduced by Science, and described 
tlte company's pamphlet, i« defective. 

The pamphlet slates tliat tlie pressure within the pipe U not to 
exceed five pounds, and that Che heat-l098 in the water is not to 
exceed Sve fier cent. The alatement, though Ahiewhst ambigu- 
ous, may reasonably be made to mean that the water starting 
with a temperature of 327'' will t^lum to the beater cooled 
through 18«>. 

If the sole aim of this warming of Ihe air were to raise it to t 
temperature of comfort, tay TO", before supplying it tn the build 
ings. and the matter of heatiiig the buildings were excluded from 
consideration, the volume of water to bv moved through the pipe 
would, on a day of average winter temperature, be nearly 300.000 
gallons an hour, or a flow rate of nearly five miles an hour through 
a fourleen-ineh piiH?. 

For extreme %veat1ier Ihu quantity mu^t be more than doubled, 
and, if the heating of the buildings is to be included, the duly of 
the benting system must be quadrupled. 

A study of the mechanical part of Ibis benting probleo) is act 
here presented. 

Presumably the small fraction of the exhaufit steam from th(y 
air and hot-water propelling engines ret^uired for heating pur- 
poses would be utilized. Enough would still remain for the com- 
fortable beating of some halfxcorc of adjacent towus of rival 
size. 

A description of the arrangement of the proposed pipe or other 
heating »urface, so that cumulative bea'.ing effect should be 
avoided, and a uniform tcui|>erature muiutaiucd throughout the 
main*', would interest many of jour readerH. 

Third, The reqntred inequalities of temperature in the air-sup- 
ply to ya,riouR butldinfia, and to the various parts of the same 
building, cHnuot lie fumished from oue supply source maintained 
m a fixed leraperature. 

For the ^bady or Ihe windward nide of n dwelling ivhose air i« 
"changed" hut once an hour, the air-supply lemp<ralure may need 
to t»e In some weathers 190" cr SOO"; ami on the stmny or tba 
leeward >ide. or in the sleeping or sick rootn, twenty to thiity dt: 
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:gK«9 lower; and at tliv same time tbe air supplied to a ll>eatre, 
lialL, or cfauroli mast have a tempcrnture of from 80* to 80". 
Hrace the impo8*ibilitr of niratiiitE all r^uir^menta of both hpat- 
tag and ventilation with air from our mipply iourcu at a Hxed 
temperature. B. H. Woodbrjdok. 

Bualon. H»rch V. 



Sound-Eii^iati. 

In joni review of my **Saund-E^ltah. a Ldui^ua^ for tlw 
rorld," 'in ywir issue of March SI, you tnako soini; slateini.-&l8 

'Which, I am sure, your well-known fairnwA will allow me to 
a oorrection. 

You aay that I propose " to introduce at first five new letters. 
to be followed by six more at a later tiiu*?." and timt you 
• ' gravely doubt if any system can be brought into use tlint con- 
tatu) new letters; and, if new Ifittero are to be inCnxluced, there 
other syateuu that have ijuite aa good a olaim to be adopted ' ' 

miiw. 

Now, the fact iti tliat I do not introduce a sinftle new letter. T 
^stinctly state it as my idea of the "requirement*! of a phonetic 
«]pliabec '" (see p. 31) tlwt " the preaent equipment of any print- 
ing-office mast snttfce. without tlie nece^ity of castinj^ new types 
or even employing diuiTiticul luarkii. " and that "all the lead- 
Ing type-writers now in use must be adapted or easily adnplable 
to U>e nen- systi^ik witliotit deatroying tlieir uftefnlneaa in writing; 
tbe present tqwlling." My whale Byatem is wurked out in con- 
tomiity with thi>» principle. U i» the pniieipal claim I make 
for iti* superiority over other ftynteniH. If yon will kindly turn 
to Hie *- specimen pOj^e " from Macaulny's " History." on p. SI, 
foD will not lind a ifingle aign which could not bv set up to-day 
any village oewspaper-oflQce between Maine and (i^lfomia. 

To distinguish a in at from a in oaIc, 1 pro])Ofie a flight allt^ra- 
tion in tlie type, which may be effected with a penknife; but 
this is a triHing matter, ao much the more an we do not require 
-any ditftinctiun bctwoea the two Hound^i in ordinary reading-mat- 
ter. 

I do not know of any {lerfectly phonetic system of sjielling in 
which the «aine retmtt in attnined. if we except Mr. Ellis's 
*<R!onnc:" but, then, be employs vowel digraphit, while I do 
not employ aAingle vowel digra|^ excepting, of course, the 
three regular diphthongal wiunds oh, ot. and at (in ui«fe) . 

I do pVQposie Ave very simple alterations for the script ; and I 
ky, further, tliat in course of time, when " Sound-English " 

111 be firmly established, trpe-founders will provide ua with 



more appropriate forms to designate enne of the Bounds: and 
then, merely for the purjx^e of offering a complete system, I 
venture to suggest what these fomis ought to he. But I am far 
from advocating their immediate introduction. 

As for the expediency of designating tlie long vowela by fttll- 
faoed type, and in script by shading, it is, of couwe, a matterof 
o))inion. You think it an insurmonn table ohHtacle; for, as you 
Bay, " who will take the trouble, in rapid writing, to shade now 
aiHl then a letter more heavily than the rest?" Now, in the 
tirst place, "the reel*' are not leluided iit all in my nyttcm. In 
the second place, do not many »»ysteinft of stenography distinguish 
•onant from surd coaaauaDtB by .•(hading'' And do not stenug- 
raphent write rapidly? 

tn conclusion. 1 beg to call BUenti<Hi to the fact that I employ 
fiill-faced type and shading not ooly for the long vowels, but 
also for designating the accent, — a feature which I think to be 
as important as it is original : for I do not know of any systeu 
of spelling, in any language, in which the accent is thus desig- 
nateil, symbolicaliy, without employing a spvcial aisrn. 

I hope you will not consider this as a fault-finding review of 
your review, coming from an author who cannot bear adverse 
criticism. It is intendud only as a courteomi rvqoeeit for punnis- 
sion to lay my own statement of tJie facta before the select circle 
of thinkers who subscribe for jour excellent journal. 

A. K»<^LACB. 
N«w York, Kftrob «. 

Do the Barclayan Descriptive Terms occaaion'Obscutity ? 

In Ihv Amerini It Suturalist for October. 1889, p. 9'^, the notice 
of Stowell's cranial nerve trtudies concludes with the remark 
that *' iho adoption of the WiMerian adjectives and advetbs 
renders thpm somewhat |>eJantic and oiKCure.*' The tide of this 
cuuimuuicaliim sltributes to Barclsy, tbe analoinical preceptor 
uf Rirhard Owen, thi< exact Jeacriptive terms which hare been 
employed by many writerx. and which I merely adopted in 1980 
at the Boston meeting of tbe American Aasociuli<in for tbe Ad- 
v,incempnt of Science. The charge of pedantry is not new : but, 
Afl that Is a matter of castom and taste, it may be overlooked. 
Since, howwer, the rcry pur|Ki«e of the Barclayan toponymy was 
to eliminate tbe obsrnrity which lurksin every anatomical treatise 
or paper known to me in which those or equally exact deecrip- 
live terms are not need, I am anxious for specificDtions on this 
head, and trust they may be prcfeiited in response to this letter. 

Burt G. Wildka. 

Ithack, H.T,. Uarob U. 
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GAIN 
ONE POUND 
A Day. 

A GAIN OF A POUND A DAV FN TItB 
CASK OP A MAM WHO HAS BKCOMR "AIL 

RUN DOWN," AND HAS SROUN To TAKI 
THAT kCHAKKASLK FXEStl PROUUCItK, 

SCOTT'S 

Fmulsion 

OF PURE COD LIVER OIL WITH 

Hypophosphites of Lime & Soda 

IS NOTHING UNUSl'AL. Tills FEAT 
HAS BK&N PRRKOftUKUOVKK ANnoVER 
Ar„vrN. pALArABLR A9 MM.K. EN. 
l"-'K^ED IIV I'llVSICIAKS. Soi 11 By ALL 
DKL'autSTS. AVOIUSl'ltSTn DllONS AND 
tHlTATUiNS, 



k Hew Method of Treatfog Disease. 

HOSPITAL REMKDIL:!>. 

WliAt sre they ? Thet« is a new departure ill 
ihe itralment of disease. It CDtist>ts in the 
collection of tlie spccitics u»<d by noted special- 
K\^ of£iirop« and America, and bringing ihcni 
within the rcftcb of nil. For instance, the Ireul- 
niL-nl pursued by special physician* who treat 
indigestion, stomach and Hver troubles only, 
wasobiaint-d And prejiatecl. The Ircaloietit uf 
other physicians celebrated for curing cataub 
was ptocured, and so on till ihe^e incunipaialile 
cures nuw include disease of the lungs, kidneys, 
feraale weakness, rheunutisni and neivous dc- 
btliiy. 

This new tnelhod of "one remedy for one 
diMase" must appeal to the common sense of 
all sufferers, many of whom hare experienced 
the ill efTccts, anil lliorouglily fcali/e itif ah- 
»uriJity of the claim!' of Patent Medicines which 
Qre gunronieed to cure every ill out of a itir-Kle 
bottle, and the nse of which, as stalislici pruve. 
h^t T HiMf<i mtfrf stamafht tAam atc^Mol. A cti- 
culai desciibing ilicse lcw rcincdiei is seni tfec 
on receipt of ^tamp lu pay postage by lloipital 
Itemcdy Company, Toronto, CanaiUt sole pro 
prielor*. 
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00 rOU INTEND TO BUILD? 

Wh iiQct au Ailjut at Mvtulhle Loir ''oal 
iruitBi->, « EHiTtlollo 11x14 lacti«#. oontAlulas 
bMndannic llla»tra(lon»} Door plan*. u.a full 
dwcnptlons ol mis popular dvalaa, *i:d Qlty-fotir 
oibsn. rinrlug la cost froiD noo to |7.auo. Tb\e 
«|>0cln)»ii d*elan la lor a cutlass wlib naven roums, 
aiidoDsUuglt.lOO. ItooiDblnevbMUitr aa<l <iL>mrnn. 
tiaa tm larsn pon-hcip, uid Is a popular aoil praciU 
oaj worUnc drt-ica. bavlog tM«u buUt MvenU itmea 
tor lt« estimated cD«t. 

Nomaii«rwbktatil*of ahoUM you marlalendUt 
build. It «lll iny jrou lubava mis touk. 

Wv will wud ttiln AUnr, piMlpatd, nii ranclpt uf 
urtoe, %\ -N. D. c. Ui>dg»«, 4: L^»jrciw Plac«, Itew 
York. 
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I »U KtlU.!* Irs I ttrec prufiUk 
A %.W SAMPltUfl. Arm 



Readers of Science 

C^rtesf^ttitin^ with or intfiiif; Atlvtrtiuws 
will esHJrr a grra t/avar by meMtiimin^ tkis fttf^t . 



April 4. t8go.J 

CALENDAR OF SOCIETIES. 

Philosophical Society, Washington. 

March 39. — Marcus Bnker. Obituary 
Motic« of Edwanl B. Ixrfavimr; O. H. 
Ttttmann, Motfi on tho Ix-iigtVi nf Kater'n 
.iPaodulum; Willtam Kimbeck, A New 
VetboO tff JetermiDing ^Vstrononiical Dif- 
fneocm of LoDgituik': Henuiui Holcritb, 
Exhibition of a New Elpctrical Tabulating 
MacbtDc. 

Natoral Science Associatloa of Statcn 
Island 

Harch 18.— Mr. U P. Oratacap exhib- 
ited »pecinieas of quartz geodes and liinun- 
ite concretions, froni Ihe iron-mines nt^ar 
FonrComefH; Mr. Artluir TTollirk Bhuwetl 
speciniona of An^moue hepatica, L.. the 
oommon liverwort, co]Iecte<l in full bloom 
«t PtiDce's Bay on Fob. 10. The following 
■objertc were nhown: n cAJinrm-ball. pre- 
sumably a relic of Kerolutionan.- times, 
proaeDted by Mr. 8. N. liavenH; a stone 
■axe and arrow-head, presenteil by Mr. M. 
T. Merrill, whir.h had bwu dredp:eil from 
the bottom of thp Kills near Linoleumville. 
The articlea were iucrustod with baruuclea 
4ad bryozoooa. 



Exchanges. 

[Frce»f chftre* t* all, itofaatMlactorychArftetcr. 
Addm* N. O. C. HtMlxn. ir LaUyittc Place, New 
■ork.1 



r 



A brit* aumtiCT o( p\an\t, (ron ktatnc, C<»t'»«clkut. 
VMduna ■■■! lUinaii lot CBchanec- Soutlieni and wui 
«ra cxchinceiarcfeRCtl. Athlms, cnctoiinK liMh, L N 
JthniAf, M3 OiIcaK^ Ave., Evibiiod, HI. 

fit Extliinfe— Fogrleen volumct Kncycl'^pedift Btil- 
■nnica (StOililir<J'i iiicilh cUitJMit. t(r>u&d in Icattiei— pjiri 

ia orlxiail trtappctt, all as new— con ariange la fumUh 
volitHMW r*qnitn lo oomptel* Ml, and mi valumct 
** Am rican Naiur«lru " in nunbcn. Want kinall tftrw- 
«ullin|[ fntix Uihc bikI tntttiB tjttWtnomtter and ihvaatat. 

I'Ot |»iii<.vlart add'CH A. K. Canpbelj, McK«*b C»., 
Bniffonl. I'a. 

Ta Mrnt^nd with coIWc«t, scminarlo Bfid oltaw 
vdiaab where c.iblaM* irf («»m1* And inlitoraU aie belae 
vallecMil. I have an eatcokivc utital* coll«clion ol 
ifram «m)r k'"!'^^'^' pcnoif, and minrralt itlu> 
Ituiiuc ih* oMBBinn and manv nl the rare form*. ThK 
VoUeelion is in diipltcata, and iKe dniiilicatei are for eit- 
cfcBiiRe •)( nle. V.tttj ihioK i> tcieniifically clM*tfied. 
W. A. Uronntll, Dtufe»tnr of Kcobcy. goj Uolvtratly 
Ave.. Sytavtnc, N.V. 

I bare A DMitibcr of iluplicarM of microacopk UiAn. 
nneiljr boiaoicAl. which [ would like lo cxi;h«n|« for 
vdtBn ii(A «uw in my cutln'tJon. Send liat of whai you 
luve %e etchang* uul gel Mjr lial. S. 9. Tbomp»im, 
Mew Wilniinstim, Pa. 

Cotrrvp nilcnccaad «n:liance> aoliciled with petsont 
intCTrti«d in the tiudy of Ante^'ican anil Mcxictn a»- 
f iqaiiic\. U W. Guncktl. j6 Kim St.. Ntrw Hvtven, Conn 

1 wbh 10 etctiuiKC or purchiuc wrll'fi¥«d or hardened 
wen«bw« enbrvM for MCiMniAf I)ritr« <[i«cuUy r;jy- 
tilisa «nibryD4, bui will be glad to KOirc Mny malcnkl 
that 1 da not pokMw. Tbonu G. tw. M.D., KUt<» 
loipcal L^bofaloiy, y«k UnivCfsily. N«w Uavm, ConD. 

Waaied^Bookj ami |4ur>ia'i, Autri<-aii at (uraifii. 
Klaitac lo Phicogmpby^xcUaiiae ar purdu««. C« W, 
' Cw)A<ld, i,))i Broadwan, New %oik. 

Wanted, — Marinvtiaivalvr* of lh« wcsl coatl. (loin IJ. 
S. I«f lauihward. and Irani Hacibc Ithuidi. offerodi ft.' 
chance (ram a [neral csllaclian. — V, C. Hmwoe, VrKta- 
^lagluun, Mfaa., Box jo. 

D. K. WUlan), Cuiatiir cf IIm; MiMum, Albion Acad- 

r, Atbion. Wi«.. will aoiwer alt his mrmpondence ds 

I at poiiibtc. Si''I(nfu and dcalb in ibc family, with 

■r «<ber oifttten, hjirc prtvcnted hb Juuxrlnf at 

yrooiplly a* be ihould liave done 

1 will give loo Kood uTow bcad» for a Rd* piiir o( wild 
^Ullahoiotat l^»t iwo le«( loctn. It yau'hai-e ihoriei 
WMImt toriM wrtu n«, and atio how (UkiAy airow lie:iiU 
fern wanVfor lh«iB. L will ulao aacliatiee nhelli, minetali. 
«Bid«mwa. W. F. Ltrch, )o8 Eait 4in Si , Da<cnpaii. 
Iowa. 

A few dopUcam of Mttris rmdii, if. rmmntnr, Mf. 

T^ramdiirit, Cattit rufa. ffarf^ tr/mlriiji,t, Oti9« tri- 
■^tmltt, O. rtliml-trh. CJkf^ritlfm.i /nn^raU, Cf/r^d 
<*^ml t*r^mti4, C. lynj. Lrllia ^J/yinlr-i. Atmcia 
t*tiint, CAnm-t i/iinfta, M>d winie tlitriy 'thcr hpcciea, 
for eEcbange lor linclli oot in our «aUcctioo. List an ap- 
nliealion — Curator Miu^am, P<ilyiechnic ScKieiy, Loa- 
fVoilU, Ky. 



SCI EN CK 

CATAKUH. 

Catarrhal D^arnea*— Hbt F«ver. 

A xaw nulla laKAitiaMT. 

SaCeren are not genenilty iiirar« that ihese 
(liKii«4.'s are contseioui. or Lhat they are due to 
ihc piesence at living pataKiie» in (he lining 
mcnilirane uf ihe no-e and eustachian tubes. 
Microuopic rcMarch, however, lias proved lhi.« 
lobe a facl. and ilie re»uli of this ditcavery is 
that a timple rented j* has tieen ffirmulated whete- 
bf cacnrrli. cniairhal deafne^ md hay fever ate 
permancnily cured in [rom one Ip three »tiuple 
!ipplk'ntjqn<i made nt home by the patient once 
in two weeks. 

N.B. — This irrftlitieut is nut a KniifT or an 
oininieni ; both have heen discarded by repn. 
table physicians ak injurioun. A pamphlet ex- 
plaining this new treattneut la aetit free on 
rcceini of stamp lo pay pi)>lBge. by A. H. Tiix- 
on i Son. 337 and 339 West King Sircet. 
Toronlo, Canada, — Cfinitioit AHvfieate. 



SufTerers ffom Calanhal troubleB should care- 
fully read the above. 



JVHT OUT, 

Speecb Reading and Articolatioa 
Teaching. 

By A. MELVILLE BELL. 

Prict, as C'CTi/jf. 

Practical Inatnictiona in th« Art of It«adiiig 
Speech from the Mouth; and in tho Art of 
TeachinE Articulation to tb« Deaf. 

(ThlH Wiirk-wrUUm at the auKKnatlun of HUa 
Sarati rullcr. Prtucliwl of tliM H«r«(:*- Maou School 
for {be Doat, Boeton, Maaa —la. »ii far u known, the 
Amt TrMttUn pnblUbftd on "Spmeli Roadlos."! 

"«* Th« abov« work may b« obtains], by 
order, through any bookaeller, or post-Creo 
oa receipt of price, front 

N, D, C. HODGES, 

47 Lafayette Place, New York. 



Wants. 



JUST PUBLlSitSP. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For lue In Collese* and Normal Schools. Price jo cevla. 
Seni li«« by peat by 

N. n. C HODGES, 4f Lafaratle Place. New York. 



CLOCK DUL 



For tha Nursary, 



THIS DIAL 

' oiinltii of a alroDK card- 
bonril. 6>, t>; 4 lDch««, with 
inuvB'jIc metal haiidn, and i« 
imrfnl fiir mnlherit of InfanU 
'u iccord ibchcurof lafttnura- 
in(, and Cboi aiUln regnUrliy 
\n r*viltiis. SerTlcMDl* alto 
Tiir Ceachine tlnie to llUle 
• liiidrvt., atid aa a toy In varU 
oni playa. Hailed o» mcdpt 
■if li>c»nl«,br 

•■BABTHnon.n 

I Dtabaan titrMi, Iltw Tort. 



RUPTURE 

CUKd In ttipiilateil nme. 
NO DF.U^V FROM WORK. NO OPERATION. 

Call .>rtend uanp far circular and rrferaaoeof those 
cured. We have on haod over -.ivi ityln if rrnwM, frtim 
It up, and •uipenktMiei of ^H '••'»1> Oi<ier* &Ikd by 
nail ur asprtaa lo any put «> -iic*- 

C. A. M M. M.I).. 

15- ■ ■-, New Vurk. 



Amr frrt^m tfeki»c m peutiam far wAr'eA kt h fmali- 
tetthjklttfifmtific ittfafumfm't, »r itnf ^n^m ttikiag 
ttmt one tn fill a ^'iiti*i$ a/ Iku ihariiltr, U it tkal 
afa taticktr t/ Ki»m(r,ck*miit.d'aatkUman,eT tekiil 
n»l. mny kitvr tki ' Wmil/' iiirrleii tinJir ikii ktad 
raaa ur cvsr. i/ k^tatiifirt tk* fubmktr #/ tk^ smit- 
ahU tikarattrr a/ hh tt^fti<»ii«m Am^^rtan n*kime 
tt^/ortnaH»m vh any icitmlifie ^uiitifn, Ikf aJdrfti ir/ 
amy trirmtifii man. ir*-M-4#>'4ia im any vnty mt* tkitKii' 
um- /or a ^w^tt itrmanitnl nitk the nature a/ thM 
>a/^, it lardiaUf imw trd ta da aa. 

A N oKperlmiaod Collegs Pnrfkaaor, with eonatder- 
^\ ahln nhlllty to advertiafair ednpalloaal Inatltq- 
tlnnn, now ainx>lF.y«d, la Oiien to an eiitiag«'in4int. 
Hm butlt up two eohoola or adv«nlalD)C, Now la 
juat thv tfise to b««:lD work f^r Septemtiar OMOlaa. 
■■ Wmiam." 9«8 Eoat Wth St.. New Tot*. 

ANTED hy a Cornell UnlvcraJty mradaate a po- 
ittlOB aa Cbetdlat to aoiuv MnuutiictuTUig 
eatabllshBient. Rnfnnmam Klvrii. T, R 
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A UKTALLUKOICAL CUBJnST dealrea an «unK«>- 
n neut with a «t«e) wurka, Iraa wurta, or DlfLvt 
nimaeA Haa bad oIdo yean* «Kp«rrfmee In atl 
fantncbfia (rf ct««l aod 1i»d work, aad oaa faniUh 
hl|tb(<Bt rvfertMioM uid teatlinonlaU boat fotmer 
eniplovpni Addr«a« CBBillST, K.Va CbMtnat St., 
l'hllft<iet|>bia. Pa 

\WILUA1C.S SKNIOR who ha^ bad two nud one- 
faalf years* work tii ifliemti'iU lubiiralory. nod 
oiie yiwr In a hlutirgical lah.imtury, driiln-a podltion 
aa icaofa<«r of aatiiral acloaoe and leaaer inatba- 
niatlra, dpatms a pocltloD aa tnaimotor in tbeta 
hranch^B, or aa aswstant 10 •ome obacuUt. Hefar^ 
eueea aa to ablUtv ani) cbaracter B. B,Towa6. Box 
7< WUlianu-toWD, Mass. 



ARBaULAftLY gnuluated phyalotan lo hla tfd 
year. wbabaaoeMi tn ai-t(*e praniii'ii fur tUM 
yaara, aseeptfiiK tUtlawt bii wa* inl«nia In a Uw- 

EHal and teklof a po«t-BT»duato oourw. and who 
aadoneeonatderable work both In Ulerature and 
aelenoa, mora partloularly uooneetedwltUinedlDlne, 
beia4[ now augiMiad in •dUurtalwrltlnv for onp of th«t 
firrt-olaae mmlioal mamtbllea, wlaboa lo li>«ni of a 
town, not pMtloular aa to the »lt» ur Im^aUnn, 
wlutre. In addition to prai.'tlalnit bla proft^)lftion, be 
mav biMMiroe ooooaotad with a achool or ocher Inatl- 
totioD aa teaebar of alamAStary and adraooed phya- 
lologj. eheinlatry. and hyalen*. «&e or all; or would 
aooopt poattlon wlib an older pbj«k;lati wbo la «a- 
(BKod la Uteraiy or •oUrolfle work, aa an aaalutaai, 
oltber to Mti|ir»<Ttl(<«<. or at^BntBiiui-utUitorHeiTvtary, 
or In any capacity requlrlnii knowledfeof medlcioe 
and cogaale br^iiobi'A: or wouUl aooept a poaltlou aa 
Ubrarlau, bavtiiv bad pxiiKrlPOi^tt aa actlait librarian 
wfailit at CiilleR". fan luruiMh uni'Xcnplloiia)il>< rpf. 
<>nitii'c>n aa to Ability nnd rhnrAct'.r, an<l, It I hi? piifll- 
tion ofTem oii|K>rtHDlIk\s tor ailvaiK'eiuent. will 
■oropt for « tiros a nonilual aatarv. la marrt»d, but 
baf DO family bMlda bla wile. Addrtat Dr. W., caro 
o f Scienct. 

WAXTEn. A HaiTrard Senior who hna 
made a specialty of chomtstry, and 
hax had noma experittnce in teaching and in 
aualyaia, wotdd like to aecure an appoint- 
nMDt for the fall. Beat of raferenroa given. 
Addroaa, J., Ilafvard ColUge, CanibridKe, 
Maaa. 

CHEMIST (80) want* iltiiation at Olux; 
Ph.D., and for three y<*ani Devnon- 
Rtrator of Chenuatry, Leipiig UniverAity. 
Practical experience in technical branch of 
the enbject. X., 13, Worceater Place, Ox- 
ford. 



AYOUNn HAN aged nineteen, who is a 
graduato of the Exeter High School, 
wanta a aittiation with aome Manufacturing 
Chemist or in Laboratory of some Anatytical 
or Private Cboinist: lutuit be chance where 
be can havo ncct^>HU to bookii in cvt-ning. Is 
willing to wurk : hiM gotxl ktiowlodfn' uf Gen- 
eral Chemktry. Sam. L. fiiUs, Soath Lm. 
N.H^ 

ASUBSCBIBEB of SctcxcB would b« 
frrotoiul for any information on the 
following pointa: 1. Ai to the kind of wax 
used in tue preparation of xndiryological and 
anatomical niotleU; 'i. How it can be made 
ai)>) iii»nipuUt<>d: 8, RrferenpHstoany liter- 
ature on the subject. Wm. Patten, Grand 
Forks, North Ttakota. 

W ^ ANTKD- riitoks upon Aniencnn Arch- 
VV »olog>-. Uy publication, " Fort 
Ancifiit," ill tfs*:haii(.;«. rir»(t-pl/i4a AUuid- 
ard works only. Warren K. Mi.>orehead, 
i^mitb-Honiau Institution, WaabJngton, D. C. 
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PRICE. • EIGHTY-FIVE DOLLARS. 
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THE AMERICAN WRITING MACHINE CO. 
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TbU Couiifany owns tbe LettnrR 
Hnteiit firantfd to Ali'xander Ura- 
Imm Bell. March Ttli, I{f741, No. 
174,405. Hiid Jikiiiiarv 3(>. 1877. 
N«. IS«,787. 

The Trani4inU4foa of Speech bj' 
all known forntii of KLECTKIC 
SPKAKINCI TKLEPIIONKH in- 
fVlnKex the rl^hl Hcciirv<l to tbU 
Company by tbe aIiotc imtents, tiiul 
renilcrseuch IndivlduHl uieruft«l- 
epbone8, not nirnlKhed hy U or Uh 
lk'en»ce«, responsible for »nch tin- 
lawfiil u»ie, lUKl all tbe cuhmv- 
(|iient'eK tbfir«ol autl liable to ttiiit 
therefor. 
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Wp klinll hat« ilierollou'lBK'P''*''*!*'^* 
on •*}*■ tbi* Mri-k In uur nrvr aalraroom, 
In the bm*i«iu«n1. Kniranre tbrongh the 
Mtorr or illrrn freni BroadMaF. 

One line nf Itiipnried iPnllrrn Drr****, 
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DRESS FABRICS. 
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Wwl Sui>erior, Win. 

TiHiuiry costs nothing. Reference b; per- 
luiiwian to The Editor of SciEHCE. 
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MINERALS. 

Cabinet SpecimeDs and Collections. 
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■ludrnt uid •m«t<^r. CoraplM* Octalocav Pt«S, 

CIKO. t.. R\4il,INfl * ro., 

Dt^alrrK In ninpral*, 

UM« OlMwtDtit Streal. PhUailelpUa, Pa. 



PATENTS. 

UimuK Alarcbt April waA .'•lay my f«M du» ' 

only (in nlluiriUK'c il d«alr«d Vilt* 

WJl. H. BABCOCS, 

fitSBeTentbrlt . WaahldKton, DC.P. O Box 330. 

Vortae'tXy Eiiunlnar In PKt(-nt Offlpe. 

FOrRTBKX VEABd' PRACTICB. 
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A SHORTHAND TVPE-WRITER. 

A TERT fDgenious piec^ of mechaninn, intended to lighten 
the labor of the shortliand reporter, is i^hown in the illustra- 
tiuD OD this page. It ih th« iovtuitioii or Mr. 0. K. Andereou 
of BoatoD, and i» kuowu au the Mliorttniiiil tv|)e-writt:T. As itn 
ume JDdicatea. it is uii adnptAlinn of the pHn<;ipl(^ of th^ type- 
writer to an instniment for recording, in legible cluiTacteni, 
the words of a speaker as fast as they may be uttered. It is 
ctaJmed by its inventor that an operator of ordinary dexterity 
and iuteltigence will be able to write from dictation, with thi» 
inatntment, at the rate ot a hundrod word^ per minute after 
only Are or aix weekfi' practice. It is also t-lntnied that from 
two hondred to two hundred and Afty worda way be priutvd on 



that in England the people neither eat nor grow ao many plants 
for (Ulad OS in France. He dwelt, says Natnre, upon the nu- 
tritive value of a8lad<i due to the potash salts, which, thougb 
present iu reffetablei^ generally, are ellminaleil in the process t4 
coofaiog. He then eouiui^rated the varioita plauti^ which are 
used in salads in France; namely, the leaves of lettuce, coni- 
salad. cmnmon chicctory, harhe de capucin, curled and Batavian 
endiveo. dandelion in ita several forms of greeo, blanched, and 
bulf-hlaDched, water-creasea, purslane in small quantiliea, 
blanched aaUify-tt^ of a pleaxaut nutty flavor, wittixif or 
Bruatietti chiccory, tlte roots of celeriac, rainpion, anil radlab, 
the bulbs of siachys, tlie ataIkH of celery, the flowers of naatW' 
tiara and yucca, the fruit of rapsicum and tomato, and,Mn the 
south of France, rocket, picridiuni, and ii^paniah oniuna, Vari- 
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THE ANDERSON SHORTHAND TYPE-WRITER, 



this machine with the same number of strokee rotjuired to print 
forty or fifty on an ordinary type-writer. 

The printing is done on a continuous atrip of paper, similar 
to that utie<l in the priutiug telegraph or the atock quotation 
'"ticker." After each impression, which may he made by only 
one key, or by all the keyn at unce, or by any combination of 
keys, the paper is moved forward aubMuatically, ready for the 
next impreiitiian. The key-board contains only the m«>it fre- 
tjuently used letters in the alphabet, the other letters being 
represented by certain arbitrary combinatiooH of those on the 
board. 

SALADS. 
At the fortnightly mi>eting of the Koyal Horticultural Soci- 
ety recently, M. Henri de VilmoHn, prenident of the Botanical 
Society of France, delivered a lecture on salads, mentioning 



0U8 herbs are added Ui a French salad to flavor or garnish it, 
»uch as clicrvil, chiveti, shallot, and borage flower*. In addi- 
tion, man> boiled vegetables are dressed with viuegar and oil. 
M. de Vjimorin then showed Bpecin>en8 of dandelion, barbu de 
capucin, and witloof, both varieties of chiccory, whirh be 
reconiDicuded to the notice of EogU)<h ganleners aa most utteful 
a^d palatable. He mentioned that from a t«m to a ton and a half 
of witloof ii? daily carried l« the Paris market from Brusseia, 
where it is grown in the greatest perfection. Specimeos of 
English salads grown in the month of March, and consisting of 
com-salad, lettuce, and blanched chiccory, were sent from the 
Marquia of Salisbury's gardens at Hatfleld. Among the otbat 
exhibits was a quaint orchid [Ctelogyne pandurata) , a native 
of Borneo, sent from Kew Oardena. The flower is hright green, 
like the color of forced lilac-leavea, with a dull jet-hlaok blotch- 
and lines on the lip. 
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FOODS AND FOOD ADULTERANTS. 



Thkrk i« hardly any Riibjecl with whirh we come inlo 
such daily ami constant conlact as that of fi.Kwl, ahoiit which 
thpre '.a so much if^oraiire and prejudice; and it is t)ie pur- 
poae here to diiwuss the nature, proiwrties, and swrno itf the 
chief ftdult«rauts of the principal food pnaducts in regard to 
Lheir hcalthfulnesR and conipoAition from a cbemicul staud- 
Ifoint. 

There bafl been a larsfA amount of information published 
ia periodieaU, official reports, frcneral and monograph vol- 
umes, wptlten in KngliKh. French, German, and other lan- 
guatreB:* whirl), however, hae not found its way to the t(6D' 
eral public, who. as a rule, have a feeling of uncertainty and 
insecurity on the subject of moat food- prod nets. When people 
hear that a certain food in adulterated, or is a food substi- 
tute, there is imnie<liately a'jtrejudice excited against the 
article, which it takes time and familiarily lo allay, Jjecause 
, Abey imagine that any substaucc used as an adulterant of, or 

aahfltitute for, a food-product, is to be avoided as being in- 
jurious lo health. A moment's reflection ought to show 
that it would be directly contrary to the food-manufacturer's 
interest to adil to. or substitute any thing fur, a food-product 
which would cause injurious symptoms, ns in that caae his 
means of gain would be cut off l>y the refusal of consumers 
to buy \m pnxluct. It is trut- that ibe unscrupulous nianu- 
factui-er or dealer d^K* not hejiitate to cheat his cuaiomer in 

e inter(>at of bis own pecuniary' profit aud gain, but be 
does not wont to poison him. Where, through carelessness 
.or ignorance, injurious substances, such as the arsenic, cop- 
per, aniline, and other metallic and organic poisonous salts 
sometimes ufed for artillcial colors, are added to foods, their 
presence is promptly repealed by the dangerous symptoms 
which they call forth in the consumer. About a year ago 
the case of the Philadelphia bakers, who added ehromate 
of lead to color some of their cakes, and thus caused the 
death of several persons, and serious illness in nearly even,- 
one who &te any of Uieae producta. will be recallM by 
nuiny. 

Prejudice about Foods. 

How much this nearly universal prejudice arises from 
misleading and seiisalioual articles and advertisements m the 
daily newspa|>era, it would be hai'd to say. That a largo 
proportion of the articles suilable for food, and produce*! in 
all countries, is wasted annually because of this prejudice, 
is undoubtedly true. 

We do not object to eating a /I'l-e oyster, but prefer all our 
other meats dead, and undergoing putrefaction to a slight 
extent, in order to get rid of the "toughness,' as it is gener- 
ally called, produced by the ripor mortis. Some i»oople like 
to let the putrefaction proceed further until the meat is 
"gamy." The Texan cowboy eats goal's meat in preference 
to that of the cattle aud sheep be is herding. Young pup- 
piea, rata, and birds' neeta are considered delicacies by the 
Chinese. Frogs' legs and snails are among the highest 
priced disbea served at Delmonioo's, Except the bones and 
hide, every port of an animal slaughtered for food is eaten 
2>7 most civilized nations,— the brain: tongue; blood in the 
sbape of black pudding and sausages; the liver; heart; 
lungs; stomach as tripe; the pancreas, thyroid, and sublin- 
gual glands, which are called sweetbreads, and considered a 
great delicacy; the feet in the way of jellien, aud pickled; 
the intestines as sausage covering, etc. In the markets of 

> Ib th« raport of tbo CotnmlMrianer of InlenuU BevanDo for IWB, pp. li- 
- xxlU, will iHt fouad ■ short UbUugnpby ut Ibe leMlliif pubtlOAtlonB, prtpuvd 
. J>J tb* vrltM-. 



Paris there ia a steady demand for horae-tlesh as food. The 
Arabs aud other nomadic tribes prefer mare's or camel's to 
cow'a milk. Many people would as soon eat a snake aa an 
eelt yet the latter commands a higher price than most fish in 
many parts of the world. Lol»ters, which are the scarea- 
gers of the sea, are eaten by fteople who would not touch 
pork. The Eabimo, who eals blubber and other Kolid fats, 
and the native of the tropics, who "butters" his bread wilb 
a liquid vegetable oil, have the same ubjccl in view; viz., to 
supply a concentrated form of fuel. The squirrf'l is consid- 
ered a great delicacy in many iwi-is of this country, but is 
not eaten in England. The vain efforts of Professor Riley 
some years ago to induce the starving people of Kansas ^lo 
eat the food they had at tlicir doors,— grasshoppers, sorghum 
and millet seeils, and squirrels, — himself setting them the 
example., will be recalled by many. 

Our bodies are like a furnace, and require fuel and air to 
sustain the beat of comboslion by the constant renewal of 
fresh material and the eliminalion of the waste products. 
The form, whether solid or liquid, of animal or vegetable 
origin, in which we supply this fuel, depends largely on local 
circumstances, climate, education, etc. ; and, as long as the 
food employed goes to furnish the proper amount of fuel 
material for the maintenance of the body temperature, life ia 
sustained. 

The extent of the consumption of any new food will evi- 
dently depend oh how it fulHls this requirement as a fuel, 
and by its pleji.sing appearance, its i>alii lability, its capacity 
to appease hunger, its whole-sonieneiMi. and its relative cheap- 
ness, attracts public attention. If the new food is a nuinu- 
facturcd product, its cheapness will depend upon the possi- 
bility of its production on a large scale from relatively cheap 
materials. 

Classification of Foods. 

Foods may conveniently be divided into two large divis- 
ions. — the first and pbiefest. that which the Germans call 
Nahrungamittel, in which the article of fiMid suppliea mate- 
rial for the renewing of some structure or the maintenance 
of some vital procea.s. the nnlrients: ami the second, well 
expressed by the German GenuHsmittel, in which the food 
increases the vital actions to a much greater degree than the 
amount of nutritive value which it aupplies would lead one 
to suppose, the stimulants. 

These two divisions can again he subdivided into Ave dif- 
ferent classes, according as they supply moisture, nitroge- 
nous material, fats, carbohydrates, and mineral sails. A 
combination of all five in certain proportions will supply the 
wh6le wants of the body, or, in other words, make a perfect 
food. It is not essential that one food should supply all 
these wauts, although this is eminently the case iu regard to 
young infantit, where the mother's or other milk contains 
the proper protMrtions of all five classes; but it is essential that 
it should supply one or more of these materials, so that, by 
judicious combinations of a variety of different foods, the 
pro|H!r amount of nourishment may be supplied. 

This classification could be extended much further, into 
simple, com[K)und, easily digcsteil, economical, agreeable, 
flesh-forming and heat-forming, sweet, acid, etc. 

Chemical Composittoo of the Human Body. 

Before proceeding further, let us see what is the chemical 
com^Misition of a human body, so that we may have some 
idea of what kind of material the food consists which, is to 
support or increase its vital action. 

An interesting collection will be found in some cases in 
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the United Slate-s Natiunal Museum at WashioK'toD. showiug 
the approximate weights of the ohemical eleoients found in 
the body of a man tivc feet eight inches high, weighing one 
hundred and forty-ciffht pouodii (Table I.). ^ It is obviouB 
(hat the cnnijKiKiiion of the bodies of different pprsons wUl 
vary with a^e, !ii'<£e. sex, stoutness, etc.: »o thai the ti^ic^ 
given in the followiu^ table can only be considered typical. 

TcUfte I.— Chemical Compintition of the Humttn Body 
{calculated by Professor W. O. Attcater). 
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lOO.O 



We 6nd in the above table, that, wlien the innumerable 
organic and inorganic compounds of which our bodies am 
compoeed are reduced la the niuiple form of their chemical 
elements, they can be (lirideil into three groups: Brat, gasea 
(oxygen, hydrogen, nitrogen, eblorine, and fluorine,— five); 
second, aolidft, non-melala (carbon, phottphoruA. and Hulphitr, 
— three); and, third, solids, ni^tals Hrou, calcium, ma>;ue- 
sium, potawium, and sodium, — five). Besides these thir- 
teen elements, miuute quantities of a few others, as silicon, 
manganese, and copper, are found in the body. 

The principal materials of which the body in composed 
may be brielly stated an follows. The flesh [muM.-]es) con- 



.liAts of water, fut. tnosile, fibrine, albumen, myosiu, gela- 
tine, certain extrartiveJt. and saltA of lime, magnesisi, {Mitash, 
soda. iron, and pbuspburus. Blood is in composition vcty »iui- 
ilar in its elements to thai of flesh. Bone, of which about 30 
percent isniioerat matter com posed of salts of lime, magnesia, 
potash, sods, and phosphorus, contains cartilage, gelatine, 
and fat t'artilagp conKists of collagen and other f^elatinoids, 
with salts or Koda. pi.ita$h, lime, magnesia, iron, phosphorus, 
and sulphur. The brain, nerves, and spinal cord contain 
substances culled protagon. cerebrin, etc., consisting of nitro- 
genized and phosphorized tats, also water, and mineral salts. 
The liver is formed of water, fat, glycoiten, aud ulbumi- 
noids, besides salts of potash, soda, lime, iron, and phosphorus. 
The lungs consist of gelatinoids and albuminoids, flbrine, 
various fatly and organic acids, cholestrin, and salts of soda 
and iron, and water. 

Chemical Composition of Different Foods. 
It will seem strange to many that substances seemingl 
as dissimilar a.H fle^h and wheat should coutaiu the same class 
of chemical elements; yet in both we And water and mineral 
salts, tiilrogenous materials, fats, and carbohydrates, as 
Table It. shows. 

Proteioe. 

The most important clatut of food -material is that contain- 
ing nitrogen, which is usually present in the form of albu- 
minoids; i.e., organic sub&t^tnces very similar in chemical 
composition to albumen or "white of egg," or in the form 
of gelatinoids, i.e., organic substances similar to gelatine in 
chemical composition; and it is customary for chemists to 
call both by the generic name of "pi-oteiue." Lean meat, 
the curd <if milk, and the gluten of wheat, consist princi- 
pally of pruteine compounds. The •'extractives," as chem- 
ists call the organic compounds, containing nitrogen, which 
are extracted from flesh by treatment with water,- — beef-lea, 
extract of beef, etc., — are interesting, in that they act aa 
stimula^ttvS, like alcohol, aud are not nutrients. The other 
two organic classes of foods, which, however, do not con- 
tain nitrogen, are the fats and the carbohydrates. 

Fats. 
The fats contain the chemical elements, carbon, hydrogen, 
and oxygen, and are known as the glycerides of the fatty 



Table It.—Averoffe Chemical Cqmpoitition of Different Food- Materials.^ 
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Table JJ.— Cod tinued. 
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> MltrogenouB Buhstanoes. 

actda. The fats, of which there are many kinds, both animal 
and v^etable, may be said to be mixtures of three typical 
forms, — the solid variety, stearine, found in almost every 
animal and vegetable fat; the semi-solid form, palmitin, 
found especially in palm-oil, whence its name; and the 
liquid, oleine, found in oUve-oil, human fat, etc. 

Cartrahydrates. 

The carbohydrates contain the same chemical elements as 
the fats, but in di£ferent proportions, and are represented by 
BOgar and starch in the v^etable, and by liver-sugar, 
glycogen, and muscle-sugar, inosite, in the animal kingdom. 

The average composition of these three organic clasara of 
foods may be givqn as follows: — 



■ Nitrogen free substanoeB. 

The following table by Professor W. O. Atwater shows, 
in the form of debit and credit account, the daily income 
and expenditure of a man doing a moderate amount of 
work : — 



* 


Carbon. 
Percent. 


HTdyocep. 
Percent 


Ozygen. 
Per Cent. 


Nitrogen. 
Per Cent. 


Total. 




68.0 

76.6 
44.0 


7.0 

12.0 
6.0 


84.0 

11 .B 
GO.O 


16.0 
None 
None 




Pat! 




CartxArdratee 


100 



Water. 

Water, which forms nearly two-thirds of our bodies, is so 
important a constituent of both animals and plants, that we 
find it in large quantities disseminated throughout their 
structures. 

Mineral Hatters. 

The mineral matters contained in both our bodies and 
foods are present in small quantities only. 

Dietary. 

It is fortunate that nature has provided these great varie- 
ties of food, so that man can make a selection suitable to bis 
age, occupation, health, and other conditions of life. The 
subject of what are the proper proportions and kindsof food 
suitable to an economical and healthful diet covers too large 
a field for this series of articles; but it may be stated that 
people generally eat more than is requisite for the mainte- 
lunoe of their bodies in a state of perfect health. 
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Varioug fttaodartla for daily dietaries for a man dnin^ a 
moderate amount of work have been proposed by various 
authors, aud llie reailer inl^reiied in such mott«r« is referred 
to the tavt (third) edilion of Dr. T. EotiiK's " ZuHammeiis«>t- 
ZUDK der laenschlicbeD Nahruugs uad Gh^nussmittel " (Ber- 
lin, 188i*) for much information on the subject. 

Below will be fouud u table." prepared by Professor C. A.. 
Meinert. givine the compositioD (in graois*) of the daily ra- 
.tions of the ditfereiit European armies^— 
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Digestibility of Food*. 

The digestibilily of foods is an imporlAut part of this buV 
ject, and it is to German chemists Ibat we owe the greater 
part of our kuowledge. The nnraher of reliable invesliga- 
lions and experiments is very sunnll, alwul sixty altogether, 
and the results oblaiucd are tabulated in Table V. 

Experimeata ia the digestibility of different catLlc-fooi'ia 
have long been a subject of investigation )>y the ditTerent 
■gricullural cxperinieDt 'stal)on.s in Kiirope, and the data ob- 
taibe<I have been made une <if in variouti waya, e.g., in 
quickly fattening cattle for the market. 

The general method punned consists in analyxing and 
weighing both the food consumed und the excreta: the latter 

I Ftom KDulc's Cb«ii>t« der neuAOtillcIiea NKtiranK»- and QflQuaamlttel 

* One iruD vqwUs 15 4 Trojr gr»Ut* ; oub onuoe «rotrdupola ciioala M 3S 



representing the undigested materials, and the ditference 
the amount digested. No trouble is found in feeding an ox 
or a horse on a diet of hay and water for a long period ; but 
when a human Iwing is taken for exiteriment, no matter how 
simple or palatable the food-material may be, it very «ooa 
becomes repugnant to him, the digestive functions are dis- 
turbed, and the accuracy of the experiment impaired. This 
IB esperially Irne where a diet of fat is tried. 

Instead of the living subject, reaort lias been made to arti* 
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tlcial digestion, when the food material has been placed in s 
suitable vessel with a solution containing pepsin, and sub- 
jected, with occasional agitation, to Ibe action of heat, at 
body temperature, for twenty-four hours, portions being 
taken out at dilfereat intervals and subjected to microscop- 
ical and chemical examination. 

From experiments made by Herr Jensen' in tlie labora- 
tory of the University of Tubingen, iluppears that raw meal 
is umch sooner digested than cooked meat. The raw beef 
was digested in two hours; the boiled, " half done," was di- 
gested ill two and a half hours; the boiled, "well done,*' 
wasdigestevd in three huunt; tUc rousted, " haU done," was 
digested in three hours; the roasted, "well done." was di- 
gested in four hours. 

In regard to the relative digestibility of butter and oleo- 
margarine, (he only actual comparative tests on record ara 

I Cenlorr. xxsl*. p. Tao. 
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A serieK made for tliree days on a man aod a boy, by Pro- 
fessor A. Uayer, in Holland.* In these from 97.7 to 9H.4 
per cent of tbe fat of tbe biitlcr. and from 9fi.l to 9fi.3 ytcr 
cent of the fat of the olfoniart''arine. were digested. Tlie 
average dilTtrtuce was 1.6 per cetil in favor of tbe butler. 
This proportion is so inronsiderable that in hfalthy persons 
il is of little or no importance. Tbe alight difference ia tbe 
cbenn(.'n1 nature of tlie two fats would uaturollv lead to tbo 
same roucluaion, as there is always a larger profxirtion of 
soluble glyceridw in bulliT than in oleomargarine. 

Dr. R. D. Clark made a i^ries of artiHcial digeation ex- 
peritoenls for the New York Slate Dairy ConimisaloD.' com- 
paring oleomargarine with butter and other fats, including 
beef and mutton Huet, and lard. cotlonsecKl, seeame, and cod- 
liver oils. Il was found from these tests that cod-liver otl 
exhibited the most perfect state of emulsion, after which 
came genuine butter, thru "olco'^ and larJ oil. there bt^ipg 
frequently no appreciative dilTorence ('•etween them. The 
oilier unimul fata and vegetable oils followed. 

For lieallby persons the differcuce between the geniiiae 
and artificial butter in digestibility was fonnd lo be nearly 
iuappreciable. Cod-liver oil, which is tbe unwt readily di- 
gested of all the fats, cannot always be tolemted by invalids. 

The difference between the digetitibility of u piece of cold 
roast meat and oleomargarine would seem to be in favor of 
the latter, as the greater jtart of the more solid fats have 
been taken out of the }aiter in (tie process of nmnufaclure; 
so that it more readily melts in the mouth and stomach, and 
from its fine state of division is readily cmulsiQed. 

Cooking. 

C<X)kiug, as far as animal food isconecrucd, has tbe effect 
of making il more pleasiug to the taste, but is uuueccssary ; 
wherea.t with certain vegetablea, especially those comjKised 
priocipally of starch, as graiu and potatoes, il is required to 
fit them for use. The pi-oper prejwration of Tood is one ibat 
has not received the attention it demands, A badly cooked 
meni is more apt to disorgauiie the system than lo prove 
nutritious and heneHcial. The general teaching of cookery 
lU our schools, both public and private, to girls would un- 
doubtedly result in much impi-ovemenl in this regard. 

There is in boiling and frying foods a very simple problem 
in physics, which most jieoplo ignore; viz., that of latent 
heat. When a piece of meat, a vegetable, or other article 
of food, which is at the onliuary temperature. tiO* to75'-' F., 
is placed id boiling water or fat, the (emi»erature of the 
solution is lowered proportionately to the mass and temper- 
ature of the article introduced-., and it %» not until the mnss 
fans absorbed more heat from the lire that, the solution again 
comes to tbe boil. If care is taken, either by introducing 
the food in smalt quantities'at a time into the boiling solu- 
tion, 80 that very little lowering of the temperature takes 
place, or by a prelimiuary heating of the food before adding 
U to the solution, and in every case allowing the solution to 
boil before introducing any fresh material, the soddenness 
of improperly boiled or fried foods will be avoided. 
Pood-Prodncts and their Chief Adnltcraats. 

The great majority of Rut*stanc<!8 us«l for food adulter- 

ant^i or substitutes consist of cheap and harmless substances, 

which are not injurious to health, as the following list of 

those moat commonly met with in the principal food- 

pniducls will show. This list has been compiled from the 

report* of the State boards of health, the returns of the 

British Inland Revenue Department, tbe reports uf the 

' Laii<l"'inluKib. TenuobBtt«tlon«ii. i9, p <ICb 

* Seitund AntttiAl Reiiurt ol tliu New Yatk St^w Dairy ComnilMluoer. 



British Ijt^icnl Govemraenl Board, and those of the Paris 
Municipal Laboratory. 

Table VI. — Food-Prwiucts and tlieir Chief Adulterants. 
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Milk 
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L'otionaviK) BoaoUwr T«i«t«bl«oll*. 
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natter v 
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' For tIM of •dolnrucd branda aM Rftporf of ths Oonnlwl«Der ot Inl«nwt 
nereauo. 1809, pp. IBI-ISI. 

ED^AR RlCQARDa. 

NOTES ANI> NEWS. 

EaR!-T this mouth there will be at the New York Academy 
of Medicine a joint discussion upon the jmeumonia.-i of thit^ win- 
ter. b\ rppresentiitlves of New York, BoatoD, and Philadelphia. 
Provodt Pepper of the University of Pennsylvania ha.s t>e€>a 
ap[)ointe<t to repretnent Philadelphia. It is hD|ied that llie dis- 
cussion will lead to »ame pusitivu couulusious an to tbe most 
effective metliod of deulint^ with Lu Oripite. 

— At the meeliug, on April 7, at the New York Academy ot 
Sciences, Mr. George F. Kuuz presented a paper on a remaik- 
abte find of meteorites in Kiowa County, Kan. 

—The American Academy of Political and Hocial Science, 
organized in Philadelphia in December last, hao mut with 
unexpected unccess. It has already over three hundred mem- 
hern, though its working organization if> «rarcely two montha 
old. Itx membership list embraces many of the lesding 
thiDkera and workers in the economic and social field iu this 
country and Canada. The first volume of its pruceediugs wilt 
appear early iu June. 

—At a meeting of the board of trustees of the University oT 
Pennsylvania, held April I, 1890. Dr. Hobart Aroory Hare was 
elected clinical profoflsiir of the diseases of children, to succeed 
Dr. Louin Starr, resigned. Dr. Hare is a graduate of tbe Uni- 
versity of PennHVh-ania, 1MM1. He is a descendant of the dls- 
tinguished Dr. Robert Uare. one of the early professors of the 
university. Mv Xmnn dtme much impiirtant original work. Is a 
teaclier of i-emarkable oxoelleoce, and. since bis f^mduatton in 
1884, ban won eight ^trises for various eosays, etc. 

— Tlie third national industrial exhibition of Jajmn opened 
at Tokio on April I. and will continue until July 'i\. The 
directors of the exhibition have given special fncilities fcr 
foreigners visiting their country, having made armngemMita 
with railroad and steamboat lines for transportation all over 
the empire at a considerable reduction from the utiiual nites. 
Tlicse arrangemculH have Ijcen made by Mr. Iwamura Micbi- 
tosbi, vice-i>restdent of the eKhibition. Spei-ial tickets have 
been isstued, entitling the hearer, on bis arrival in Japan, to a 
passport which will enable him to travel through the empire, 
llie exbibiiiou iucludeti a disphty of Japanese products and 
muuuhictures. art works, cnrios, etc, 

— Tbe St. Piftemburg Academy ol ScieuceM 1ms iiisued tbe report 
for 1880, which was read at the annual meeting on Jan. 1!9. 
Tlie rettort coutainit, according to Sntun\ a valuable analysis of 
the scientific work done by tbe members during tbe year. In 
roathematicH, Professor Tcbebyshell's applications of simple 
fractions to tbe investigation of the n|>proximalc vnlne of the 
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wjuare root, aori M. IshmeoeUky's work od tlie intef^tion of 
Bymrn<;tricnl difFercDtiBl equatioaB. are eBpectally worthy of 
note. In astronomy are to be nolieed O. A. Backluiid'b re- 
eearrheti on the infiiience of temperature upon refraction. In 
physics, M. KhwoUon made an attempt nt u nuitliematical in- 
vestigntion of the extreuiety complicated laws of dispersion of 
light in inilk-eolorvd gliisse?. Tli^ explonitioa of furth ma)e- 
netiftm has made marked progress, botli a» regards the theory of 
diuroal variatiotiH and the mensiiremptit nf mRgnetienI elementH 
ID Caucasia and Siberia. Uenidi'H thecretical wurk ia lueteorol- 
ORy. the Ceulral Pliysicu) Observatory has exivmled itn nystetn 
of weather -forefajf I*. Much iuteresliug work has heeii accom- 
pliabed in j^f>ctogT, Baron Toll having hroii^ht ont the tlmt 
volume of the Reological part of the work of the expedition to 
the New Siberia Islands. Id the botanical de|>artme-nt tbe 
chief eveul wu» thu ijublication of two parts of Professor Mnxi- 
mowicz's descripttrin of the planttt bfQught friim Ceutml Asia 
by FrjevaJfiky. aa well an the flora of wiWern China, as repre- 
sented in the valuable collectioDn brought by M. Potanin. 
Highly interesting work was dune in zoOlogy by Profexiiur 
FumiutzyD. 

— When Ibe sun nets in the sea, a uurious appearaiice, as of 
a blnicih-green flame, in snmetimeo observed. This liaft been 
tliouebt to be due to the Hf^bt pas^in^ tbrotif;b the creetfl of 
waves. But Frofesaor Sohncke, as we learn from Natitrr, con- 
siderM tliisi view disproved by KUch an observation us that re- 
cently made by Profesaor Lunge at n wnteriug-place on the 
Bailie. Shortly U-fore sunset, tho disk was divided in two by 
a thin strip of cloud; and, lost as tbe npper {lart disappeared 
under th<^ <;loud, the blue flame was obttervud. Thus the cause 
appears to be in the oir, not in tbe sea. !t is a case of atmos- 
pheric refmctinn. And ns a planet, seen near the horizon with 
B rcm'kI teleiicope. appears drawn out into a flpectrnm, with the 
more refracted blue-violet ^nd higher than the led, sn the last 
visible part nf the tiun furuisbeii tbe blue-violet cud of a epeC' 
trum. But it would be interestiuK, Herr .Sohncke remarks, to 
determine more precisely the conditions of this not very fre- 
quent pheuoineiicjn. Pt-rbftp^ it re(jiiire<) merely f^'Rt trans- 
parency of air, as only in this case would the last ray be able 
to give a spectrum sufficiently Intenite in it« blue region. 

.^Recently L«>rd Reay, the governor of Hombay. laid the 
foundation-stone at I'oona of a bacteriological laboratory which 
la tn be annexed to tbe College of Hcience in that town. Dr. 
Cooke, tbe principal of the college, to whose eflorts the estab- 
liafameut of the laborut«iry i» due. stated ihat it was originally 
intended Hint the study of the diseases of the lower animals In 
Pnona should be directed to check tlte losaea from anthrax in 
cattle by the introduction into India of prutecttve iuuculation. 
With this object, we learn from Naturt, two Bengal students at 
the Cirencester Atcriculturnl College underwent a course of 
study in M. Pasteur's laboratory in Paris, One fif theite gen- 
tlemen devoted his attention entiiely to sericulture; the other 
studied M. Pasteur's system of vaccination against anthrax. 
Ue returned to India, and has since Cimductvd some experiments 
on cattle in Calcutta. Subseijuently Mr. Cooper, of tbe veter- 
inary service, was deputed to M. Pasteur's institute for instruc- 
tion in the system of inoculation against anthrax. While 
in Paris, Mr. CtMper submitted n report, and ejcplatned that 
for the work in question a special laboratory would be required. 
At the same time he advocated the adoption of aitiQcial gas for 
the culture-stoves and glass- blowing, and fnr the purpose of 
obtaining the high temiierature retjuired for sterilizing TeBSels, 
instruments, etc. Sut>secpient inquiry showed that anthrax is 
not the only contagious disease of a fatal nature with which the 
Indian cattle-owner has tu contend. He has also to take into 
account rinderpest, tuberculosis, pletiro-pnenmcmia, and, iu 
a minor degree, foot-and-mouth disease. It was therefore evi- 
dent that if an institution was established for the prejuaration 
of an anthrax vaccine, its value would be greatly euhauced if 
diseases other tliau anthrax could receive atteution. The main 
olijectfl of the Poona Tjiborat<)ry, therefore, are (a) tbe prepara- 
tion of anthrax vaccine for despatch to districts where antlimx 



prevaila; (ft) The conduct of experiments in rinderpest with a 
view to the discovery of the pathogenic mi cm-organ ism of thip 
malady, its caltivatton in broth and otber media, and attenua- 
tion, so OS to prvvide a vaccine that shall givu immunity to 
animats in rinderpest-infected districts; (c) experimental re- 
search into the epizootic diHcattes generally of the ox and the 
horse; {<f) tbe instruction of trained native veterinarians in u 
projier method of jjerforming %'acciuatiun and uf the precautioQB- 
necessary to aruid risk of septic infection, 

—A pni»er on forestry in India and the colonies was reaJ 
recently by Dr. \V. Scblich before the Royol Colonial Institute, 
lie said, as giveu in Xature, that for seven hundred years a 
gradual destruction of forests of India had gone an. Undex 
British rule, tbe process had been hastened by the extension 
of cultivated and posture laud, and by tbe laying-down of 
railways. After a time difficulty was ex|7erienced in meeting 
demands for timber, and in the early pert of tlie century a 
timber agency was establiBhed on the west coast, while in 
1^73 a teak plantation on a large scale was made vt Nilambur. 
Through tbe energy of a few officials, the matter was kept 
before tbe public; nnrl in 1882, the Forests Deiwrtment of 
Madi.is was entirely re-organized. Several acts were passed to 
provide for the management of the forests under the protection 
of the state, and a competent stafi of officers was provided, to 
be re-enforced from time to time by those educatefl at Cooper'a 
Hill College. Under the charge of the departoiejit were some 
.55,OO(t,0O0 acres of forest-lands, and the tlgiires relating to the 
cost of the work done were very satisfactory. Dr.Schlicb theuga%'e 
an account of tbe action of the Australian colonics with regard 
to tlie regulation of wooded lamls by tbe state, contending that 
in no case bad sufficient steps been taken to Insure a lasting 
and continuous supply of timber. 

—A priliminary report of tbe committee on anatomical nomen- 
clatnre was accepted Dec. 28. \i&9. by the Aatuxiation of Aoieri- 
can AniUomists, without dissent. In this re|»ort the committee 
recommended (1) that the adjectives "dorwl" and '^ventral'* be 
employed in plaif of "poateriur" and "anterior" as commonljr 
Used in human anatomy, and in place of "upper" and '*loner" as 
sometimes used in comparative anatomy; (2) Ihat the cornua of 
the spinal c<>rd, and the spinal nerve roots, be designated on "dor- 
sal" and "ventral" rather than as "posterior" and "Bnterior:" (8) 
that the costiferous vertcbno be called "thoracic" ratlitT Ihon 
"dormil;" (4) that the liippnrampus minor be called "calcsr;" the 
hipptKampuK mqjor, "bipiMvampus;" the pons Varolii, "pons;" 
the inmla Heitii. "insula;" pia mater and dura matfr. respec- 
tively "pia" and "dura." The eouiuiiltee, consisting of Joseph- 
Leidy (chairman). Harrison Allen, Frank Baker, Tliomas B. Htow- 
elL Burt G. Wilder, and Thomas Dwight, desire frank and fuU 
expressions of opinion from scientific and medical journals, and 
from any who are intereHled in the subject. At the 1&H9 meeting 
of tbe American Association for the Advancement of Snience, » 
report nf that association's committee on anatomical nomencla- 
ture, with special reference to the brain, was made, to the elfecl 
that during tbe year ehuuc of the memlx-rs of tlie oouimittee liave 
given to tbe subject inlriisteal to them as much time as their reg- 
ular duties would [lermit. They a^ee upon one {loini; tJk., the 
advantages, otber things being equal, of mononyms (single-wonl 
terms) over polyonymi (terms couTiisling of two or mure word^. 
Before muklug spectflc recommendations or presenting u final re* 
port, the committee thought it mlvisable that they and other 
anatomists ».bould have an opportunity of discussing at leisure 
lite simplilied nomenclature employed in certain treatnai pnl>- 
liabed during the winter. The trfati>«es referred to in the atxive 
report are I*eidy's "Huninn Anatomy," and the following articles 
in Wood's "Reffrence Ilandliook of the Medical Scifoetw," Vol. 
VIII.: by K. C. Spitzka, "Spinal Cord" and "llistobtgy of the 
Brain;" W, Bron-ning, ■■VeswU nf the Brain;" S. U. Guge oikI 
B. O. Wilder. "Anatomical Terminology;" B G. Wilder, -AnBt- 
omy of ttie Brain," ".MalformatiorA of the Bruin," and "Method» 
of Dissection, t-tc." Tbe memliers of the committee are BurtO. 
Wilder (chairman). Harrison Allen, Frank Baker, Benrj F. Qfr- 
born, and T. B. Stuwell. 
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HAS BVERV ONE A NATPRAL CALLIXO?' 

Tr is not a rare ocktuitpdcs to hear of a person that he haH 
"taimetA hh callinjj;." Petiplp mean that liisDatural fnciiltietinnd 
«ndoivment.>) are b«4t4rr HlU'd for ollitr kinds of work than the one 
in which be in etiRaRed. tlere, then, we meet, with the prpHiimp- 
'iion that the pereoa )D question U etipeciBlly well (iiialiHed r«ir a 
(Mu-ticiilar oet-upotion. Upon this presuoiptioD is bused the mean- 
iDKof the word "calling." He wiw jscalled tu perform a certain 
kind of work or to fill an office is girra credit forthcquahfleatiuoB 
it rL-quircs. 

But let Qie aak, ia there any such thing aa a natura) callfog for 
«»ery one? that is lo sajr. is tlien* in mau a combination of faoul- 
iies which qualifies him for a certain kind of activitj. and for do 
Mther? Is be predestined, if I may use the teim, l« bis calHng, 
fcj the peuutiar mixture of natural gift« lie |ir sseaseo ? 

7>e (fermans are apt to umiwer thi** allirmatiT-ely. They main- 
ttim that every one i« particularly weli equipped by Mother Nature 
for one kind of activity, hut that it is difliinilt lo din^ovcr for 
■which ouv, and thiit many persons/ail in discovennK it, choosing 
a fi«^d «r occupation for which Nature has not toit^-nded them. 
In many cases their chosen profesMion or occupation is not the 
right one, which is illustrated In numerous cases. In truth, the 
fact that many pursue a calling In whit'h Ihey are not successful 

9018 to indicate the btivngth of the argument Yea, " to mias 

■ Papi't read bnfom the Anthmr<Jof[ical Sock-tj- In WaalitOKton, Marc.b IS, 
Jbkaed un Fmrnanir B()brha/-h'« irnatlse on tbia quMtloit, bj h. R. K. 



one's calling " was a proverh long before Bismarck characteriiwd 
the journalists an men who hxd missed theirs 

In America we are apt to answer the question in Ibe negative, 
and just as emphatically. The American will grant only in rart; 
cu^e-i that a man may have a natural calling. Uenerally it ia 
Userted ihnl every one ha» the calliiis: to earn his livelihood; and. 
MB to the diiTen>nt kinds af human activity, onr reverence for the 
self-made man prompts us (u believe that every one t^ capable of 
doing Doy thing, provided he lakes hold of it with pleaBure aod 
good- will. 

Here, tlicn, we have two opposite opinions, — on tbeonesld^, 
the (jerman Idea, that every one Is equipped, that is, called for. ft 
speciol kind of work, which idea has t^eau developed in the moat 
ideal manner, and defendetl hy the ablest argumenfi: on thn other 
side, the American idea, that every one may he or i« prepared for 
or called lo many, if not to all kinds of work. Which of the two 
id. as is correct. — either or neither of them ? If neither, which 
one comes nearer the troth? 

In order to answer lht*sc queries undcrslandingly. it will l>e well 
to inquire into the origin of the two diametrically opposed ideas. 

The nermans are an old nalloo, with a Ivhtory and nitionml 
culture of more than a thousand years. When Hrgtap[H''aringupa'n 
the historic slaRe, tliey M-cre divided into ranks. — in high and low 
nol>ility, free-lnni retaineis, and r^rfs i>r scrvunt», among whom 
were again di^ti^guishcd body-servants and servants of the esUU«. 
Wlun through war and strife, particularly in consequence of 
hostile iavat^i'jns it was found ne<-t>fsary for many to leave their 
isuUtted akxides. eru >vd logclher in citief>, and live securely side by 
side behind ramitartA. palisades, ami l«wn-walls. the >ot*ial status 
of former limes could not lie retained. It wiw hard to give up 
privileges, for he who is in pos.sei^U'n shuna the change; and it is 
proven iu history tbol it is easier to yield an iobom right than to 
rcliruiuisl) n privilege (a private right). But necesfliy knows no 
lawFi. The privileges of the free-hom were disregarded in lowos 
where all had to live together, side by side, and the will of the 
majority became law. The cities were populated, and soon be- 
came the very tiackboue of resistaucv to oppression and inuis- 
gression of princes and nobles. In due cviirse of time, inequatiliu 
vunislied, und the citizens acquired equal rights, thoui^h iKPt until 
after hard stnigcle and civil strife. 

Even noblemen found it uecoiwarT to resort lo aome occnpnUozi 
where every one was obliged to make a living; and so wb see 
fnmilics of great repute and nol>lc name liecome merchants, 
armorers, etc. And just as among the Rtimnus »ome trades were 
ilespi«ei5. we see in the cities nf Oern.any that ^ome oceuimtiana 
t>ecaine honored, others despised and detested. The itatrtnivbal 
government of those times soon regulated every thing, even the 
number of masters in each trade, (iuilda sprang into ezisLeoce, 
originally for the protection of their members, aft^rAard for the 
exclusion of outsiders. Soon the guilds were sharply defined, 
and formed communities within the community. Even within the 
narrow confines of a guild numerous grades and sul>divi«iions were 
enlabli«hfd. There were tailor, carpenter. we«?er. cobliler guilds, 
etc. Joiners and carpenters were not itormitted to confound each 
other's work, any more than could nail-makeTs and blacksmitba, 
bricklayerT* find stoaema^on^. Thecobbler who made men's boota 
and shoeo »u< pnihibited from making ladies' shoes: that was 
uieddling wiih some one else's trade. 

Theee guilds have a history of eitcht hundred yeata. Their per- 
niirious influence upon culture and civiliniiion is a matter of his> 
tory. and need not t>e ststed here; hut it mu>^t be mentioned that 
tliey fo:il«'re«l tiK- idea of seclusion an J iM>|ur»tion. They gave riaa 
to f'C iJeaof a priHlcwtinvdcalliui; for evtry one; and this Idea be- 
came so preflomin.-inl, that the accidr-nt of birth decided not only 
nati-mnlity and reliRioo^hiit alsn the calling at tite child; and to a 
limited extent lhif< is slill the ca^e in our times. 

In thin country we ridicule the idea. Here the new-born child 
is not |ilai-eil f«ce tn face with -uch an idea. He breathes tho 
free air of a country which enjoys pi>lilieal nnd social liU-rty, as 
well as liberty of trade. In (Jermany the chilil seems tn inherit 
the gertnoftheijea Ihathisdehliny is preconceived, and he Inhales.- 
figuratively s|)eakiug. on atmosphere which is fitted to develop 
this gerrn, A child of German parentJtge in America may inherit 
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the sanie tcndpncy, but this lUTideccr dies away undpr LIk> influ- 
ence of the unfavorable ciicomsunoefl s it r rounding the child. 
Everv thing h«Te \a opposed to it: tlie currents of American 
thml^ht ndinit of uo such |>reBUD]plion. The inherited len<leDcj 
floda no nouriohuienl whatever, iitjd dies out. 

Th.1t ttie KUtlds should have fustered the idea of piedrstinntion 
is evident. That the enn Hliould ndnpt Che huninpoa of the father, 
in which he bad grown up. the {)ecu)tantiefl of whicli he had 
known frtim early childhood. «as sonneUiti^ 80 8flf-evident, Ihat 
thp riiatom hocaime au e»lahlislie<) rule. 

Just consider thin : the falher'ft nhop was ready for him to step 
ioto, material and ko<-iIh with slored up, reeoiirces for thiM (wr- 
tieulnr hu^nese and a insrket were fuuud, custom was secured; in 
Bhort, the father had warrtie<l the nent su i.iuety. that Ihe son would 
have heen a fool to fly away into ra&ecure oircum»tancefi to Hght 
the hanl battle for ttcil-histenre. 

To a]l this catne anoHier powerful motive: liberty of trade, and 
(be right lu settle in any part or the eountry, are if very recent 
origin in flennony. Not ouly the guilds proved olMttaclw to the 
freest development of tlie natiin^n ree^ourceA, hut alno llie great 
number of independent and ofren aniagonislic states and princi- 
palities aud theJr K<^ve<nmei]ls. Though, thrauxb the peace at 
Uuenster and OHnal>r(lck at the cloue uf tlif thirty jears' wur, two 
hundred of Ihrtw jifltv slates were wiped out of exislt-nee, iherf 
still reniMiiLeii tiiori^ than three hundied and flfiy of lliem up to 
the beginning of the nineteenth century; and every little father- 
land hud its own govemoinnl and boundary post**. Not even the 
right to chaoKe euu's domicile within these posts wan rt^idily 
Kranied. U was considered rnnk heresy, and on outrage upon 
time-bon<ired custom, to speak of leaving; it was high treason (o 
loave; and m> the son staid where hisrmdlo had stood. Ofcourse, 
lie spent a few years in travelling as journeyman, plying his 
trade under renowued masters; hut soun be returned to the old 
iie«t. 

This exclusivene!>M waa jwrtirulfirly strict within tlie wall^ of the 
cities. Hince their inhabitants had, by natural increase, tilled tlte 
towns to overriowing, the city government prohibite*! outsiders 
from settling in to^-n. The elders of the guild determined upon 
a certain numlier of masters who could ply their trade: no others 
were permitted t*.* ojien a ahop. lest conipeliii'Mi mighl pluy havoc 
■with their Ixead and butter. Even thesjnsof nia^tets had to wait 
for the death of their fathers before they could start in business 
or become masters. As the number of inhabitants was literally 
limited by town-walls. so was the number of tntdesnien by barab, 
■rWtrary rules. No wonder that butnlrmls. tliousaEids. Hiid hun- 
dred-thousands parked up and left, never to return. 

To our own century it was re«;rve<I to remo%'e the tyranny of 
iCuild'9 in Germany; and liberty of trade and settlement had only 
been securt-d by law during the last fifty yearn. This could never 
twTe happened if the cities had not first broken their eJioking 
oeclt-riiig. — tilt; town-wali-i, — and Icvelle.l their ramparts. It 
was a frequence of the marvellous change in warfare inaugurated 
fcy Napoteon I. Thus wc see a iK'neficial sequence following the 
terrilie influence of war. Such imposing aimips as were massed 
together (I.SOO.OOO soldiers went to Russia under command of 
Napoleon) made a mockery of town-walls and mmiiarts, built and 
thrown up before gunpowder was iuveuled ; and they were soon 
torn down and levelled by the citizens, After the jrestless little 
man Napoleon was safely stowed away aha prisoner on the Ii'land 
of St. rielena. a time of peace of more than fifty years followed; 
and, lo t all Ibe many buds broke o|ifu, and out of musty streets, 
aud from behind mouldy town-walls, sprang an exuberantly bloom* 
ing life in ev«ry domain uf human exertion. Now additions from 
outside were welcomed in town. The cities swelled. The bund 
that bad checke«l their growth was torn asunder. 

However, a state of things such as 1 have indicated had existed 
for more than eight hundred years, and had developed a certain 
mode of Ibinkiug and acting; had ripeaed certain deep-rooted 
prejudices: ba<t impriiitfd upon life in Germany an almost indeli- 
ble aramp; in fact, it Itfid nurtured the idea of a natural calling 
fur every one; and it need not l>e wondered at that there is still 
« strong current of thought in Germany which directs, or misdi- 
teotis, the destiny aud future of many a child. 



Now turn to tbe Union. Here the people began, about two 
hundred years ago. where the Germans stand now. Here we 
never had town-walls, never any guilds, no limitation as lo num- 
ber and grade of practitioners of trade. Here we had no hontile 
neighboring nations lurking about to invade our territory and 
take us utiuwart^o. Free and unmolested, the {leople l>uilt their 
house*!, towns, and cities, — built tbem upon the viricin soil under 
God's free beaveni, without fear of sieges and scaling-ladders. 
Every one was permitted to come, and he was welcome to build; 
und if he tbuugbl he could earn his <]aily bread, Ite could do so 
%vithout fearing any arbitrary' limitations by guild regutaltoas. 
Cnmjwlition has ever heen alwokitely free in lids country. The 
liberty of trade, like T>oIitical liberty, has lis own regulator. 
Tra'les and imhtstries are governed by the steady force of the law 
of supply and demand, aud the steopless instinct of gain prompta 
us to he<'d Ihat law. * 

The American farmer-hoys of " ye olden time " (sm) they were 
greatly in the majority) were raised in a m^tst excellent school, 
that of necessity. The great distances between the farm and the 
centres of trade made them lend a baud at almost every trade. 
They learned to repair sdoes, wagonn, and impleoienlB, lo shoe 
horsea. ply the carpenter's and joiner's trade, etc. They were not 
exclusively fanners. The idea that a man is predestined for one 
kind of labor, and for no other, never occurred lo Ibem. 

The peculiarly ailrantageous circuinsttinces of the New World 
lor gainint; wealth; constant immigration of skilled laliorors from 
all cipilized nations; a restlessness, which became permaneot, 
caused by a consiout westward movement of the people; the hope 
to enrich one's self still more quickly elsewhere, — these molivea 
i>tirred all the powers of tlte nation into a mad whirl. A constant 
shoving and pressing, an unceasing roaming about and seeking 
luck, bttrume the ruling passion of the people. The Idea of taking 
root in a community rarely prompts any one here. Is lie not the 
citi/en of a country the extent of which i» so great that it tiikea 
him six months to cross it on foot from east to westV Compare 
with fucb magnitude some small German princi pal i lies through 
which one cmild pass on foot conveniently in a day. 

Now, when the American does not like one place, or if be fails 
lo catch luck or Uy secure a fortune in one r>ccu|Mition, he simply 
turns to annther; and so be changes readily from profeMions to 
trades or lo farming, as cin'u instances seem to favor the one or 
the other. Since the people Imve never known town-walls or 
guilds, they do not entertain the idea that a m»u cliould devote 
bin life to one thing exclusively. U is not at all astonishing to 
sec a man shift from book-keeping lo cigar-making, from farming 
to practising law or medicine, from working in a machine shop 
to doing this glorious country inestimable service as poticeiiiati or 
Icgisilator. 

We must not for a moment entertain the idea that this is con- 
ducive to great mischief. It is not : 1 rather think this freedom 
more benellciat than the huoiiliating tmndoge to which, according 
to the German usage, a man is condemneil who lias '*misaed bis 
calling," and has to abiito by the consequences of his folly. Let 
me repeat, liberty always has a regulator In itself. Free choice 
of occupation follows laws which are as unerring as t)t« law of 
gravitation. No guild regulation could ever compete with them 
in eflfectiveness. Nature's law of the "survival of the fittest," 
though terribly cruel, is very effective. 

And now we come back lo oiu- question, Is every person pre- 
destineil for a calling? Approach the question regardless of 
pracooceived aotions, and you will have to consider that every 
one bas bis own peculiar face, bin own form; each of his limbs or 
hands is jieculiarly ehoped, and cannot be ilupIiaiUtl by that of 
any other human being. IUh senses and faciiUies are in their 
combination so wonderfully and peculiarly arranged, that thera 
may. perhapn, Iw found a similarity, but never an exact duplicate. 
This proves, if any thing, that uu two men con be exactly alike 
in facultiea, qualification!!, tendencies, and accomplishments, so 
as to feel at any time, and under all circumstances, exactly the 
same impulse for action. Bvery one will move in a direction 
differing from that of all other men. Evidently, then, the pecul- 
iar mixture of which every individual consists tends towanl oon- 
Hrming the belief that every or»e bas a calling; ibat is, every person 
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mast be specially well filled (or one hipdorwtfrk.and fornooi-bcr 
well. 

Thai would B»-etn to settle iHo question, hut U doe? fo ontv up 

parmtly. The child w a "soft and yielJing b**inR." Plant-like, 

he accorainoiiattw hitneelf to iufluencei wbicli p!ny upon liini. 

HU aplitudn (trow eiuherantly on t\w one side, sod bptome 

crippWd im the ollipr. a** frk-mllv or lioslile infln^nrcs prevail. A 

aymmetrically »<[iRpod plant will become twilled and distorted tf 

.placed nRaini*! a wall. It dpprndfi ititm tV tieatdieat o( (tie 

iffardener. whether a tree will spynd ilseneiKf in producinu leaves 

or fruit. A boy six years old mny liavp a talt^nt for art, his sen?e 

of form and ciilur m»y bf vpry pmuounred; yet after five years 

f Jie may lie found lu have apiwremly lost that faculty, and devel- 

'oped in a direction which niak«« the observer prcpliesy that the 

boy will become ti Kteat lawyer. And. aKnin. after some years 

he may be found to hax-e devclopetl threat »kifl in manual occnpa- 

tk>ii, bavinir apparently premed into the backftroiind bis liktni> of 

art nml literature. 

These are no by pot helical caseH. Every obaervant educator 
will hare come to tbe cooclusion ere Ihiit, thai jl is utterly un- 
fruitful and perilooft to fote ordain a pupil's future. This heinR 
tbe case, it vettQis te me wise to follow the ndvice of tininent uten; 
to wit. devfjop hariuoninu)«)y all the talents that umiiifest them- 
selves in the r-hilil, iind leave the choice of occupation or rallinjf 
to the developed and ripe judKtnfUt of the youth. Do not make 
this choice irrevocable. Oix'e every one tbe Kreulest possible 
freedom for changing biH prufit»iun. or occupation, or callioK ("^f 
give it whatever nawe you will), if he comeH to the conclusion 
that be milled it in his flntt choice. A bunian being who baa had 
the chauc'_' and manifold opportunities for testintr biu natural 
gift*, ami i» permitted to exert bimHelf in many directions, will 
'certainly Ond biii natunil calling, and achieve K'eal euecew. Let 
ttiere be no arbitraiy rules, no guild regulations, hut let us main- 
tain that liberty of acUun which baf> made ibis nation what it is. 
'the greatest, noblest, mo»l talented, inottt energetic, mont iiuc* 
OesafDl. and therefore happiest, iMliun on IIk< face of tbe earth. 



HINDU ARITHMETIC. 

£UBOPBANSwhob»vereBi<lcdin India have frequently ex preftt<ed 
nctoniBbment nX tbe rapidity with wbicb arithmetical calculationa 
are mentally nindf hy very small Indian I>o_v». Some account, 
therefore, of tbe Indian method of leachint; aritbmcLic. wliicb ia 
believe<l to Ik* superior to the EnRlisb mefliods, ia given by Fred- 
eric Pi ncott. M R.A.S., in tbe April numlicr of Knowlettge, and 
will probably be intercwtioK to our readers. 

The arilhmelicul Ryntera of Europe was revolutionized by India 
•when tbe so-called Arabic fldures which we daily ii»e were bor- 
' rowed by Arab traders to tbe ]llnlal>ar cost't, and by tb^ni intro* 
duced into Europe. It waci Indian intelligence wbich devised tbe 
UKthod of changing tbe values of the numeral symbols according 
to their poeitions. Thin inpeniooB conceptioii rapidly .iu|>er»eded 
Ihe older method^ and Rave enormoualy increased facility to 
arithmetical compulations as compared with the Greek and 
Roman and the older Arabic methods. 

In order to explain the present Indian aysteni of arithmetic. It 
Is nereasary to prenjise thnt ihe P/indhfK, or Echoo]nift«tei8, em- 
ploy a number of terms unknown lo Kngli^b teacher^'. Tbei^ 
termH have been invented for the pu^pu^e of facilttaliuf; calcula- 
tion, and the uatoni^biiiK r<-»ult8 achieved cannot be understood 
without comprolieiiding the terms employed. The strangeness of 
the name« of the fibres and fractions arrests the attention of 
every student of Hindi. Few attempt to n-aaler the fracti^ms; 
and there are some who. after many yeaw" residence in India, 
cannot repeal even tbe numl>enj from one lo a hundred. 

Indiana u&e mnntJtfvllHbteft similar to oiira, fiom 1 lo 10; but 
from thnt point the words are built on the model of " I and 10." 
" 2 and 10," " 8 and 10," etc..' up to ■' H and 10 ■." hut tbe word 
for 10 means " niinuft SO." After 20 tbe Hiine mttbod is con- 
tinued: *'21"l>c!ng iinpoesiUe, tbe form is invariahly "I and 

■ TltlHU »I*o tbeoriglDsJRMunlDgoftlieEnfJIsbword* "clevea," '*t«tlT«," 
•u., up to "niiK'te«ii.*' 



20," '* 3 and 20." up to ■■ minan SO," " 30," " 1 and 30," and wy 
rm. This uietbud of nomenclature g<>ei> back to remote antif|Diiy» 
for tbe old 8an«~rit tani^uage pre«<vnt« tbe aame [leculiaiity.' Tbe- 
objecl of this nomenclature i* to facilitate computation ; for, Uk. 
reckuniug. tbe mtnd bait to deal with the even tens, the slmpkak. 
of all 6gurea to multiply. Thtu the qucsltoo, "9tiai«e 19,** ib] 
not a simple one to an Erglif-h child ; but the Indian l>oy woold 
be asked, '■ 9 minus-tnentir-s." In an instant be knows thai bfr 
bus only to deduct {> niiims quantities fiY>m 9 tweniiea, and tb«- 
answer 171 cotueii before the KoKlitth boy baa fully reaJbted tbfr 
question. Tbe formidnble difficulty of the 9 is tbua completelx 
got rid nf by a mere Improvement in nomenclature. 

Aiiotber advantage tbai the Indian boy his is the nee of sliort^ 
mostly monosyllabic, tei ms for et( r>* u>cenl in the decimal scule:- 
Ihiig eucb lumbering expreraiona ua ** oTie hundred thousand " are- 
unknown to him. Uie simple word litkh conveying tbe idea foU^ 
tu his mind. Ho. also, ^* one thousauJ millions" ia arb; *' am- 
hundred tbouBand millions" is khiirii ; end so on. Tbe advan- 
tages of this teraene^s omtit be at ome apparent. 

It is, however, with re»'pect to fractional numlters that tbe ad- 
vantage of the Indian r-yBletn of nomenclature becomes mu».t con- 
spicuous, when onet- understooj. Tbey employ a large number j 
of terniH, uhicli are pi\pn lielow ' 

Tbt'se tetmb are prefixtti when need in coiDbination with whole- 
nnmberf, the object Iving (o present Ihe special modlficatltn Um 
the mind before tbe number itaclf is named. Complicated as Uilft 
nomenclatun? apitcara at Hrst sight, iti^ dillicultiet« diMippear when- 
brought lo the lest of practice. It is tite outcome of centuriea oT 
practical experience, and liie thoughtful application of means to< 
an end. It will be,sutBrienl to illustrate the uire of tbew wonla^ 
and tbe extraordinary arilbtuelical fHcilitiett tbey afford, if the. 
use of jiauiie is explained, thnt is, ], that lieing the frac Uon. 
which the EnfiliBh child has most trouble with. The Indian hoy 
knows no such expression as " two and three-quarters ; " in fact, 
tbe term " Ibtee-quarteni " in combination with whole Dumbetft 
has no existence in bio lanKuaice. His teacher resotte to tbe same 
device as has been explained when speaking of the figure 9 : bfr- 
employs a term which implies " intnub." By tht» procem 3| be- 
comes /miums ffri. that i*. '• minus 8." or "a quarter less 8;" sDcl 
in tbe .tame way i)| iti paune chAr, that iH, " minus 4 ;" and so aa. 

Precisely tbe same plan ia adopted with reference to the term 
Mir6. which implies "one-quarler more :" thus ^ is »au& tin = 
'* plus 8 ; " 4i is «otra cAfir ='• plut* 4 ; ' etc. It will now lip seen 
tbnt the uhoJe nural>ers foim centres of triplet**, bavirg a luinua 
modiflcaticn on one side, and a plus mfditlcation on the olhes',. 
Thia peculiar nomenclatuie will be clearly apprebended by tbe> 
following artanKeiuent i — 



SK paiuw tin -1 1 
1^ M«Jl-(ln 4-8 S 



8K I<«Hn« oli&r -41 
4 cbhr i\ 

4H nwJL-cblLr -f4 ' 



49i p«uiH>-pAiieli —8 1 
ft p4D0b BV 

S)4 wwtpiiKb-rat 



In n^ultiplying tlie^e frnctioiif. therefore, the Indian hoy ba« ttv 
lU-nl with only llie minus and plus quanlities. A simple instaoo^ 
will illustrate this. " 7 times 914" would be a puzzle loan Eng- 
liiib child, both un account of ita lumberin)! phniteology. and th&' 
defective aritbiueiicfil procw* he ii* taught to employ. Tlie Indian 
boy would lie asked. '• S&t powne-wiii ?'* — three words menning^ 
"(leven minus-hundreds?" Tbe very form of tbe question tellk. 
bim that be has only lo deduct 7 qiiartere from 700, and he in* 
stantly answrm 6981. Equal facility ia found with any similar 
question, feucli at> "S time* 14J J-"' Tbe Indian boy iba.>>ked, "PAncb. 
lioune-fHindTHh?*' i.e.. " •*! minus-Hfleens /" As ll>e wonla are 
utlerMl, ho knows that be has only to deduct 5 quailers from & 
fifteens; and he answers at once, '-Puune chau-battrab," i-e.^ 
" a quarter less fmir and-scventy " (781). 

So much for the machinery with which the Indian boy wftrlti. 
Tbe imire it iB understoi.d, the more it will !«• appreciated. It la 
undoulued'y strange to our preconceptions ; but it would be a 

■ Id tbv KOclMii laO|tiis«» fJwn wu slko sn optlotiRl fonn Id eoof onntty with 
tlif Bngllab tii«tlw<]. 

1 Pfc.<i = ^ ; Adb = \^ : pkun ^ ^ ; {ikunn = — ^ iW Iriia tb«U iinjr uuntlMr I 
whtrb It IsprnHind): aawft = \\Hl\ rnntw ttiui Koy nutnltpr tu wblcb ii la pro- 
tIsiMi; »&rhr = ->- H (}4 tcnn Uiku ittxj nunilinr lo wblerli tt U irreQiritj: dAT^j 
= lHt<A number -)- halt Itsi'lO; t<*w>iiii& = 1^4: iu-h&,I a £M<tvlo« ami •bait' 1 
UmM aor nutntM-r): bADtbft ~ ^; dbuoochA ^ i^: |i«bft(icbl> = &H 
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real blewing to our coanlry it ootrospondiiuc ftahnhlr terms were 
invent»1, and this admirable syelem were introduce Into all our 
ftcbools. 

Some Euro|)*>aui> liave ^ou^ht to aocoaut for tbe !<urpri8iDg re* 
fulta aUaJnixl Viy [nilian childrra. by Httributiog tboiit (~i special 
menial derelopmcnl due to ngw of oral conRtniction. It is per- 
fectly Irue that Indifins rely mnre on their memories tlian on 
arliBciul reDiiuiit.'r8. imd no one can come ioto contact with the 
people without Ih-Idk t>truck by their capacity fur reiuL'iiiherintr. 
It is M fll kuuM'n that many of the ablfBt men the country has 
produced cooKi npjlber rend nor write ; bnt they hardly iiiiRsed 
tbone acooinplishments for their niinda were frequently wtorod 
with more informntion. which was moie ready to their cuaiiiiaiid. 
llian that po«se»MNl t>y tbe majority uf bouk-Htudciitt^. It ii well 
known tbflt Raojit Singh C9uld neither read nor write, but be 
knew nil that wa« Roinii; on in every part of a kingduni aa larj^e 
u i-'raoce. lie wax an able financiei, nnd knew at all ttmea 
accurately the cunleiilti of all hiti treBHuriett, the capacitieB of bis 
large and varied provtne«t, the oaturcb of all teniiren. tbe relative 
power nf his neij^bborH, the dtrenglb and wpakm>fis of tbe Kngli^h. 
and was in all resivecta a firat-clase adniiniiiraior. We commit 
tbe mistake of thinking that the mean» Uj knowledge ie knowl- 
edge itMilf. Thii^ iiiiiluceti uu to fjivu all the honor and pnzov tu 
reading and wriliut;, and leads u» it: dewpise peo|<]e, »'lmlever 
their real attainnientH may be, who have not acquired the knuck 
of putting their informntion on paF>er. It ouftht to niwbfy our 
opinion ou this puint to retlect that the architectural triumphs of 
India were nearly all built by meu who could neither road nor 
write. Another ilttiiitration of dependence upon memory instead 
of [taper can lie found in the Indian druRnist, who will have hun- 
dredii of jars, one alxjve another, (nitn floor to ceilinp, nut one of 
tfieoi marked by label or ticket, yet be never hesitatts in placing 
hifi hand on the ligbt vess^i whenover a drug i» required. The 
game, to u*, pbenomennl power of memory is shown by the <»rdi- 
nnry waeliermen, who fio round to bout^ea with their donkeys, 
uud collect the clotbe-a. Bome from one bouse, some from another. 
Theite they convey to the river and waah, and, in returning with 
tbe huge pile, never fail to deliver each particular article to its 
riijlitfut owner. 

Tbe Indian boy's first task is neeo^earily to commit to memory 
the names of tbe fl^ureji from I to 100. I3e is next taught that 
there are nineteen places fur figures, and their names. The^e 
oorrespou'l to our miils, lens, hundreds, etc.; but the rnoniwyllnhre 
curtness in Ihe nam«t of tbe higher numbers is bis distinct ad* 
vantage. 

What we coll the multipliealion table then begins. In England 
the multiplier remainn cunutant. and the multiplicand changes: 
thus children rept-al, "twice one, two; twice two, four; twice 
three, six;" etc. In India the hoy Is taught to say, -one two, 
two; two twM. four: three twos, six;'' etc.; bin multiplier chan- 
ging, while tlic multiplicand remains fixed. Another peculiarity 
is (bis: be Ikegins at 1, not at i; and thtB furnishes him with a 
series of most n^elul collective nund^ers. Here, again, tbe Eng- 
lish language larks terms lo translate I he first table, but an idea 
may be Rained from the following attempt: one unity, one; one 
couplet, two: one triplet, three; one qmidnit. four; one jientad. 
five: etc. 

These names for aggregates, as distinguished from mere nu- 
merals, are of nnuMi viiUie to ibo boy in the tuhxeqnent prooeeees, 
and give bini another distinct advamage. 

In leaniing theee tabled the boy is not carried Uyond 10: that 
is, be goes no further tbon "two tens, twenty." "thieu tern*, 
thirty," etc.; but in make up for that furbearance he Ih carried on 
in this proceMi of multiplxing figure by llgure nor only to 12, or 
up lo SO. but he goes on through tbe Ihirlieg. and does net make 
hie tint halt until be gets to ''ten forties, four hundred." In 
ncliieviiig this n;sult something nioie than mere memory is 
brongbl into play, for be is taught lo assist bis memory by refer- 
ence from one table Cu another; thus tbe firirt half of the kix table 
is CMUtained in l)ie three tal>1e, etc. 

A short supplementary lal'lu it next tuuftbl, V>egiuning at 11 x 
11 to ^0 X II. and tht-n proceeding to II x 12 to 20 x 13, and 
sn on up tn 30 y 20. This method reduces uonsiderably the tax 



on Uie memory: for one-half of the tabic is obviously tbe name aa 
the filher half, and thei-eforo only half C4»lls for special efTort. 

The boy has now oommitted tu memory liie raulliplicBtiou of 
every figure from 1 X t to SO x SO. and in addition he knows 
tbe niultipliention of every figure up to 40 by ihe ten "digits." 
tt will be observed that boUi tables end iit 400 (10 x -10 and 30 X 
20): h) fact. 4 is the mo9t imj^iorlant factor in Hindu arithmetic, 
all lifTures and fractions being built ujton multiples and fiactions 
01 it. 

At this point, insleati of pnu^lfsing on imaginary sums in Ihe 
hope of learning arithmetic enipirically. ihc Indian lad immedi- 
ately proceeds to tables of fractions, the first being the multipli* 
cation of every figuie from 1 to 100 by |. Here, ngoin. ) would' 
be the last fractinn wc should attempt; but in India it is the first,. 
and. by the tiupcrior svstem of nomenclature there In tlt^e, it is a 
very eni^y nfTair. Tbe tray, knowing the multiplication ot tba 
whole Dumlwrs. is taught to deduct The half of tbe li^ (^)**lHi 
tbe thing is done. Memory is agisted by observing tbat ernf 
multiple of 4 is a whole number, and that Ihe num)H-r below V^ 
will iilwuys be a auxcG of tbe next lower figure, and the number 
alwivc- it alwnyf< a paune of the next higher figure. Thus In 
answer to the question { x ^^-^ the Indian (x)y sal's mentally, 18, 
0, 27: he also knows that 30 is the ninth multiple of 4, and by im- 
mediately deducting tt can get bis 27 that way also. Knowing. 
al'^, that 30 is a luultiple of a 4 yielding 27. he knows that !)-'i will 
yield mirii chhabtnA (ifiii, Hnd that 37 will yield pamie ath4M 
(— 28=ST)). In this way thioe-fourlM of the table is a matter of 
logioil necessity, reatiug on the elementary table previously 
acquired. 

In tbe next table tlie boy is taught to multiply erery figure 
from I lo 100 by H. This, of course, is precisely the revenfe of 
the last: tbe f is ascerlained and added, inat4.<adof being deducte<l. 
Here, again, the multiples of 4 ore whole uumljers; liui tbe fig* 
ures preceding result this time in a paitn^. and Ibo^ next fol- 
lowing in a aatcA. This table also costs but little effort wbea 
thus taught. 

The next table teaches the boy to multiply from I lo 100 by If, 
and of couiBC means simply adding balf the multiplier to tbe fig- 
ure itself, 

Tbe next step, multiplying from I to 100 by IJ, is achieved by 
(niinply adding tbree-qunrtent of the multiplier to Ihe multiplier 
itself. Ihe -thri^e-quarters" table has been already acquired by 
the boy, and be ba'^ therefore only to add any given mulliplier to 
it. Thus, if asked, "What is 27 times 1) r" be knows that 27 
pautu» are 20j: he ban therefore only to add this to the 27 itself 
to get 471 >^ the instant answer. 

Tbe buy is next exercis<.-«1 in multiplying 1 to 100 by 94, and ho 
is taught to do this by adding balf the multiplier lo the *' twice- 
time* " table. 

Then follow similar tables multiplying by 3(, i\, and Hi; end 
the results are atTivetl at imtantaneously by addinK to the "three- 
times," ''four-times,*' and "five'limes" tables balf the multiplier 
in every case. 

In all these tables tbe rapidity and simplicity is in great park 
due lo tbe lernib employed. Tlie boy is not asked to "multiply 
seventeen by tlireo and a half,*' or "What is three and a half 
times seTenleen?" or puzxied by any other form of clumsy ver- 
lK)sily. Tbe terms he uses allow him to he asked •* saff roA 
kunthe" ("seventeen three-nnd-a-hairs"). His elementary table 
haa taught bim that 17x3= 'ti. and be koowD that be has only 
lo add half 17 lo ihiit, and tbe sum is done. 

Tbe final task of the Indian boy is a money table, which deals 
with a coinage which may be ihuri summarized; I6dttmri = 1 
taJcd: Iti Uike = 1 dnj; 16 dne =. 1 rupi. 

There is a small coin called d6m. three of which nitke I ttamri: 
and therefore 48 make 1 tahA. nnd 06 = 6»S. V being sttll tlio 
unit. The table im|iart!i a familiarity in combining these coins 
together. 

This co'mpletes) an Indian boy's most elemeutary course of arith- 
metic: and a little refiectiou on the great facility for computation 
which Indian children shitw, nni) the simplicity of tlie means by 
wliioh tt is effected, ought to make us rather ashamed than bansb^ 
ful of our own defective melhode. 
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HEALTH MATTERS. 




The Inflneoce of Cold on Pneumonic Infedioo, 

Dr. CJ. LlPABi of raJernio, in his recent experiments on tbe 
iDfectious oalure uf flbrinous pDeunionia. eewntiallr txiDSmis 
what is known of FiUfulicrH pneumooococcvu*. and lias also 
euccee<l^d in proving llie influence of cold as a factor in the origin 
of flbrinouN pneumonia. According to the iMnrrt, the eudn- 
trBL-heal injection of pneumonic sputa or pleuritic exudation of 
aninialB which had dieJ fioui pniMinicoocccct gave a oegalive 
reeolt; hut when the author, before cr after the eiido- tracheal 
injection, pxpooed the animals to cold, the resnlt was very 
different. Of eight animals ho treated, six died with clearly 
eslahlisiied pneumonic inliltratton. The authoi supposes that 
the cold paralyzes the ciliated eplitlhelinm nf the bronchi, and 
tme time cauMw the iuucouk wemljrane to swell, both 
ithoIoKical processes favor the descent of the infec- 
■rtal Into the alveoli. Tliese experiments were doubt- 
taken with a view to harmonize the old and new 
upon the oti^n of this prevalent disease. 

A Long Fall. 
A reinarkabte fall of n miner down 100 metres nf shaft (say, 
8SS feet) without being killed is recorded by M. Roumeaux in 
XbeBtUiriiii de I'lvtitistrie Mimrale. Working with his brother 
In a gollety which issued on tbe »bafi. he forgot the direction 
in which he was pushing a truck : so it went over, and he after 
t, falling into namtf mud with about tliroe inches of water. 
Ab stated in yaturf, he seems neither to have struck any of the 
wood li'bri)!, ncr the sides of the sliafi, and he slujwed no 
twnttisioQs when he was bel|K-d out by his brother after about 
ten minutes. He could not, bou-ever, recall any of his im- 
pressions during the fall. The velocity on reaching the liottom 
would be about 14U feet, and time of fall 4.12 aeconds; but it 
la thought be must bave taken Iodkct. It api>ears strange that 
he shotild have escaped simple suffocaiion and lo«« of con* 
sciousness during a time aufiBcient fo^ tbe water to bave 
drowned bim. 

Tight CollArs and Vision. 

The influence of tight collars in impeding tbe circulation in 
the bead by pressing on t)ie Jugular veins is well-known to 
military sunceons with tbe troops in India, says tbe London 
Lancet: but the bed efl'ectw of such pressure in cooler climates 
have been demonstrated by the obeervations of Professiir FSrster 
vt Hrealau, who states that three hundre^I crises have come 
under hia notice in which the eyesight has been affected by the 
diaturbance of the circulation caused by wearing collars that 
were too small. A large number of these cases were probably 
«ubjectti of myopia. 

The Treatment of Phtbitis by Carbonic Acid. 

It is said that lime-bunier^ enjoy a certain degree of im* 
mtmity fnmt phthisis, not hecaose they take in nmre carbonic 
acid, but because it^ diffusion when expiml is Impeded. 
Again, tbo course of phthisis is often se-en to be arrested in 
pregnancr, and this has been aticribed to the incieasvd amount 
of rarhooic ncid in the matoroal blood, Chronic heart -diseas^. 
by causing chronic hy^ieraemia of the lungs, also affords a kind 
of immunity against phthisis. Lastly, in emphysema there is 
also permanent dyspotea in mo/e or leaa degree, and the blood 
ifl overcliarged with carlionic acid. Acting on tbese ideas, Br. 
Hugo Welwr iB^rliner kJinucHe Wuchciisehrift) proposes to 
ftdminister carbonic acid by tbe stomach, in the form of effer- 
vcacine powdera. Ten cases are reported in which decided im- 
provement was noted after this treatment, which certainly 
merilA further trial, es|ieeially as it can be carried out at tbe 
patienta' own bome«t. According t<i FSHlein's theory of dia- 
betea, the increased prnneness to phthisis which that disease 
-entails is due to the defective development of carbonic acid, 
this being uol onlv the final product of tissue oxiiiation, but a 
body which exerts a regulatory restraining influence on tbe 
'^eatruction of glycogen and albuminoids. Borgeon. Dujardin- 
Beaumetz, and others, bare used in phthisis gaaeoua injections 



par rectttm of hydrofluoric acid, copiously diluted with csi 
bonic acid, and the good results they met with are claimed 
Pr, Wetter as due to tbe dllueot. 



BOOK-RENTE WS. 

yumbers Unitvrmlized : An Adroiiceti Algebra. Pttrt If. 
David M..Skksexi<). New York. Applehm. IS". 

The volume forming the fin^ part of this work was noli 
in these columns last August. Tbe work as a whole em 
all algebraic subjects ut^ually taught in the preparatory 
scientiflc schools and colleges Of this country. The object 
dividing the work hito two [lartB is to aci^mmodate all kinda 
and grades of schools stifliciently advanced to .-idopt ita use. 
Tbe work may be liad bound either in one or two rolumeci« a^ 
may seem desirable to the teacher. 



AMONG THE PUBUSHERS. 




Tub three latest issues of tl»e Modertt Science Esstiffiitt, No«. 
82. 23. and 24, are devoted to "The Evolution of the State." 
by John A. Taylor: "The Evolution uf Law." by Ruftis Sbel- 
don; and "Evolution of Medical Science," by Robert 
Kccle», H.D. 

— Two useful and convenient little piK^ket rolumcs just pu 
Itsbed by E. & F. N. .Si>on nf Lontlnn and New York a 
"Tables and Memoranda for Engineers," by .1. T. Burst (tenth 
edition), and "Practical Electrical Notes and Detinitiooa." bj 
W. Perren Maycock, The tirst-uamed volume, which is of vest- 
pocket size, contains memoranda for excavators, brick-layera 
masons, carpenters, plasterers, iron-workers, plumbers, |iaint 
and glaziers, and others, beaides tables on every subject coo 
nected with engineering. Tbe other volume is intende<l to be 
a vade-tneetan for all persons even remotely iotereeted in elec- 
trical engineering. U treats, briefly but clearly, of wire* and 
Ughtning-condiKtors: electrical circuits, unite, and Ohm's 
law; magnets, batteries, liells, indicators, switcltes, and alunns; 
electric light and dynamos; tbe telegraph and telephone; the 
eleetrical transmiKsion of ]H>wer, electric motors, and telpher- 
age. It also contains rules and regulations to be obaerved in 
tlie f)tting-up of electrical installations, all diagrams neoeaaarj 
to make its subjecta olear, and is provided with a very full 
index. 

— "GiordaDo Bruno: Fhilosopber and Martyr." is the title 
of a pamphlet cnntaining two addreeses before tbe CoDtemiK^- 
rary Club of Philadelphia, and publisbed by David McKay of 
tliat city. Tbe tirHt is by Daniel (}. Brintoo, and create more 
particularly of Bruno's life, martyrdom, and character, tliough 
with some notice also of his philosophy. Tlie second, by 
Thomas Davidson, is devol«d almotit exclusively to Bruno's 
doctrines, their nature, their history, and their present signifl- 
cntice. Both authors show too strong a tendtincy to read their 
own opinions into Brono's works, or at least to find anticipa- 
tions of them even in his casual utterances, — a common fault 
in pliilosopliiral writera, at the present day. when treating of 
earlier thinkers. Bruno's philosophy is too vague and mystical 
to be identified with any of those now prevalent, though it 
has points of contact with several of them. Besides, what is 
moHt interesting in Bruno is not his philosophy, nor yet faia 
pemonat character, wbirh was not of tbe best, but his spirit 
independent thought and his heroic resistance to eccU^iastic*' 
tyranny. For these he will be remembered and honored, what- 
ever the defects r>f bis character or his creed. 

— Tbe leading article in Oftnlen and Fortvl last week is on 
the sugar-maple, and it is illunlrated by a striking picture of 
one of these trees. The number also contains an illustration 
of HjfriTiga iHi'nennf (the so-called weeping lilac), with 
deacription of this new shrub; while Dr. Maxwell T. Mast 
tbe dislinguiMbed t^litor of the Otirtifiterx" Chitmirlr, Ijwidi: 
writes instructively on sports, and Professor Budd of the It 
Agricultural College discusaea hardy trees and shrubs. "Chi 
antbemums," "Plaula for Easter Decoration." "Tbe Sprli 
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Garden." ••Faults in UraflioR/' and "The Longevity of the 
£lin," arc titl»< of a few of t)ie retnuioiDf; articles. 

— The University of PeuuBjplvauia in about to iH^in tlio ibhuo 
of a series of mono^aphtt reprefientin}; work done in the fletdn 
of philo»oph,v, psycholoKv. and ethicn. The firwt number 
is anooiiDccd for April, and is a work on "Sameaetj-s and 
Identity/' by Professur Fullerton. Following tliis num- 
ber will be a seriefl of studies from the laboratory of ex- 
jjfciinental psychology, and an edition of Dewcartea" "Medi- 
tatiouK." with Latin mid Knftlish testa, aad philosophical 
commeutary. Tli«? nerit^H will be published by the Uuiveraity of 
PenQHylvnnin Pres*. uuder the editorship of Profeeaora Fuller- 
ton and Catlell. Dr, K. J. .TnmcR, profeMor in the Wharton 



School of Finance and Economy, in preparing for the American 
Economic AsaociatioD a paper on the "Cacial Question in the 
United 8tal*?B." He will rfiow how great a mistake the Amer- 
ican people have committed in allowing itfl ranal system to 
fall into decay. lie h warmly in faror of the construction of 
a new system which shall unite the great waler-way« of tlie 
Wewl to the Atlnntic iwalioQril at variouH |K)int*i. Dr. Simon N. 
Patten, profeswor in the Wharton School of Finantie and Econ- 
omy, Ima in predii a boob entitled "The Economic Basis of 
Prolectiou." He "re-examines the whole qtiestion of fre© 
trade tvr*u» protection in the light of modern economic the- 
oried. and nhowR how the free-trade tbeoriea are inconaiatent 
with the beat refiulta of late economic thought." 



NATURALISTIC PHOTOGRAPHY 

FOU NTl'DICTJTH OF THK ART. 

SIS paiffa Bvo, cloth, t^.W, potfafy jiftpaid 
" Th\M book coDtftlm a iir«nt«r unauDt of Infof ms 
tlob OS thit krtijiilo pIi'idpdU to be ooiudder^d tn 
pbotocTttphr IhAn &11T tbttt w<> knoir \it."—!ici*nti/fc 
AmerJetm. DAHcriV'tlf 1- rlffiiln™ im Apjillt^KUoii lo 

K. ft F. N. SPON, I* CortUndl St., New York. 



.rt'ST OUT. 

Speccb Reading and AiticnlatioD 
Teaching. 

By A. MELVILLE BELL. 

Price, ao Centt. 

Practical Instmctions la the Art of Reading 

Speech from the Moutli ; and in the Art of 

Te*cbing Articulation to the Deaf. 

fPhl* Work— trrittttn Bt the KUKRraillon □( Mim 
UM«b I'SilIer, PrUiolpnl "f IIir Unractt Mauu Soliool 
tor tti« Dvkt. Boston. Mkaa — U, no far »s kDuws, the 
flntt Tr«Mttai> pablUbod oc " Speech Re«dliig.*'J 

%• The above work may h« obtained, by 
order, through any boolcHellttr, ar )>«wt-fre« 
on rooeipt of price, from 

N. D. C. HODGES, 

47 Lafayette Place, New York. 



Fubllcationa received et Editor's Office. 
Mercb 14-Apfll 5. 



JLlXBH, W. P. AupfeuL fliiiCurr fur CoUegeK and 

Blgb SobOulK. Port II. A Hbort UUtorr of the 

BoniAn Pw>[iie. BoHtou, Ulua. 370 p. IS*. $1 ID, 
BatVTOS, 0. a., *aii Davidsom. T. blorduio Bmnui 

FbUoeopfaer mud Hnrtjr. Two Addrw ie ee. PhU- 

wleliihlv Uevid MiMUr ^p. li'- 
CaocST. U. The Svviui ChutulwB of Aei«; or. Wartd- 

lliu-iui In llift Cburub. Lfundon «ud Hfw Vurk. 

Funk ft W&i^Aila 191 p. IQ*. 7b ccntii 
UuULD, U. H. A New Modh»I DtuUniuirT. PblU- 

(lelpbla. BUkblon. AIO p. K>. f3 UK. 
HoLMEH, O. W Poena and Pkhk> PaaaaKua fnini 

thi> W.itkn iif. Cutnpllnd bjr JoiMphlDK K. Hodjc^ 

don, Ba«(nn and Nnw Tork, llnuittiton. Ultltln, 

A Co. KlTp. Iif 30 rente 
Uu^AttTOUR. B, S The Calvarr Pulpit. Ohriirt, 

and bim Crucified Londoo and New Torh, Piink 

AWnitnalle ^M p. !£■. >1. 
SiTTTOK, J n. RrotutlMi uid DlMkite. New Turk, 

fkribner* WeKonl, i»p tf. ll.iS. 
8«>rr, H, A Primeirnr Phnoetlc*. Oiford. Claren- 
don Pr 113 p, 10*, ("New York. Uarinlllan. 00 

coat*.) 
WKtrrtu, J. 0.. PopBia and Proae pAeaacri fiMrn 

the W»rks of. Complied bj Jneepbhie E IIod|[- 

doo. BoeioD and New York, Hoo^tou. HlDto, 

*Co. nSp I2>. ancentc. 
TODVO, L, Simpltf BleiRonta of Navl^ntlon, New 

Tort, Wiley, OSp, lft». 



Chronic Cough Now! 

Por If yoa do not it mny booomn oon- 

[ euiiiiilt'». Ft.r CniiMunipHen, S*-ro/utn, 

Ummtl IMflUlj/ nml ItaittiHff JH»rtur*, 

Uiuro la n'>ttilD4; llX-a 

SCOTT'S 

FWULSION 

Of Pure Cod liver Oil and 
HYPOPHOSPHITE8 

It la almnni tin p>|ntiit>le &a milk. Far 
better tluui oitier eu-cajled KmtiiBlouo. 
A wonderful Cvaa proiluoer. 

. Scott's Emulsion . 



IIEAVEM A7VD DELl^ By Khan- 

fKL SwuDEXBOnG, 1l*i ii«gi->', pajier cover. 
Mailed pro-paid for 14 Cents in KtAiupH by 
tht> Anicriciiii Swi'ilenlwrj; Printing and Pah- 
Hshiag Society, 20C'<x)per Union, N. Y, City. 



DICTIONARY 

OF 

ECONOMIC PLANTS, 

BY JOHN SMITH, 

Anaoctatf of Oif Linn(r<tn SoeMy, avthor oj 

" Hixtoria Filieitni. " " History of 

Biblf Hants." nte., etc. 

For more than forty yeara Mr. Smith waB 
connected vrith the Bovat Oardens. Ken., 
which gttvc him retuarJEaiileopiHirtunitim for 
hecoininfr acquainted frith the lartrest collec* 
iioD of living pldut!), nativi- anil oxotiiz, erer 
brought together; and Trom 1$46. be was 
•Hsuciated with the late Sir. W. Iluoper in 
building up the Kenainigton MaiceQtn of £co> 
uomic Botany. Based on all this experionce, 
Mr. Smith han produced this Dictioturj- which 
givvs uii<li*r tlieir popular names information 
about plants that futiiiab tbe wanttt of raan, 
their hixtnry, protluets and luM. Haring' 
receired a innre invoice of thia hook from 
the> London publisher, vd offer to mall copies 
pORtpaid at a disctwnt. 

List price, $3.50 = omt price. $3.So. 

SCIKNCK BOOK AGKXCY, 

47 L4Ub]relle Plare, New York. 



A New Method of Treating Disease. 

HOSPITAL REMEDIES. 

What are they ? Th«re is a new departure fn 
l)ie tfralinenl of iliaeai^. It conMsts in the 
collection of the specifics UKd by noted jipeciaU 
iii!<i ofEurope and America, and bringing them 
within the retich u[ all. For iniitance, the Iteat- 
mcnt pursued by special physicians who treat 
indigestion, itomach and liver Iroublei only, 
wai obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incompaiablo 
cure& now include disease of the lung;, kidneys, 
(ematc weakness, rheumatism and nervous de- 
biliiy. 

This new method of " one remedy for on« 
dispa%e " mutt appeal to the common wnse of 
all sufferers, many of whom have experience^ 
the ill cfTects. and thoroughly realize the att- 
surdity ol the claims of I'nteiit Medic>ne» which 
arc guaranteed to cure every ill out of a linglo 
Irollle, and the use of which, as sintislics prove, 
hat tuineJ men stomachs thatt aUekot. A cir- 
cular dcsctiliing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Kcmedy Companv. Toronto. Canada, sole pn»- 
prietors. 



A TEMPORARY BINDER 



fim 



for Stientt is now ready, and wtll be mailed 
postpaid on receipt of price. 

Halt Morocco • 7s cenu. 

Tliii bimlvf is ilrMi(, durable aad 
clricant, ha* pit *ulr>4nle. and allow* 
ihc opcDlnf u( the pigcs p«i(cct1|r 
t*\ Any number can be (ak«n 0H| 
nr replaced wiihout diilurtiiaK ibe 
(•Ibcn. and the paper* arc not tnuti- 
lattsl for iiufa%equcal permaneBt bind 
\d%. Piled ill thb iMiukr. Stitnfi is 
ahrayi oonvcnwai lor rc(«reac«. 
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N. D. C. HODGES, 

47 Lafayette Place, New York. 



AN"V OF 

Prof. A. MELVILLE BELLS WORKS 

-ON— 

Elocution — Visible Speech — • 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World - English, 
etc, 

SUPPLIED BY 

N. D. C. HODGES. 

47 Kalhyette Place, N,Y« 
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SAT AX'S TOOUS. 

FAyoLX. — **Jaysmith ix getting vwry jiro- 
ffuiv: what catiaed itV Teleuhouof" 
Umao. — •' No; FounUin Pen." 
Faxglb. — "Serves hitn riffbt: why does 
h9 DOl luc the Hi;i.iH Focktaik I*xn-— I i^ot 
■aitcd tfxnctly by HCLIN the Staticnier, bI 
«»Brmidway, N. Y." 



yisr prBt-fSHHP. 

POPUUR MANUAL Or VISIBLE SPEECH AND 

VOCAL PHYSlOLOGy. 

For u>c In C(»t>»iCM and Notmal School*. I>ric« so centi. 
Sent f f«« 1>Y pmt by 

S. D C H'"'Dr.F.S.*r I-ifjfeiic Phc=. Nc* V.rk. 



H^anis. 



Amr fl^'ioH iftlring ,% f>uit>ei /er y>k!ik k* it fnati- 
fie4bf kn Kitmific *itai<imrn'%. vr*mrffo» niAimx 
tvm* .-mt lit fitl a /vtitirtm e/ tki* tkarAiltr, ^ it tkitf 
^ * Ifttikt* 1.*/ ititnffythfuiitt, d'ltvgklsmjnt or tt-kal 
tMt. it*y A<ltv Ikt ' H-'ttitl' imrrteit tmiirr tkii kntit 
■»»■■ or COST, i/ kt ti»$itfin tkr puhiiktr e/ tht mit- 
«tit fk»r,tctir of kit itf^i.-ati.-n Any ^ttun Utkittc 
iH/«rmatww fn amy niritifii. gmrttifn, tkr add'ttt fj 
any t. Untijit mum. ^r-a-heran itt «Hy wiiy mtr ihiicfi- 
imm /er a ^Hr-^if c^mtnifaml witk fkf malmre «f tkt 
/J/*F, /< tMfdiaiiy imv-lft! lA Jti 4*. 

WANTED-~P'k«iltiin Lo If&i'li Srlfuvfw or UKlhc- 
iiiatk-a hy « Xmlth Culli-irn (^mitiiaLv wlm wwi 
Klao « «ludnnt tA tho Miuw. ItinifiuU' of Tochnol^Ky, 
Nine r«i*ra* eipedeocc. Addrvaa T. H.. 0»ie of 

SCKHCX. 



AyoCNO LADT. (rT*du»t4! of BoBton rnlvprsky. 
ftlso ot spoolal courve ftt tbv ^iKMActiuitett n 1d- 
■Ututtt of TMbaology. donlrra ■ poalUiia t^> tr&cb 
'Ch«mlsti7. PtiratCB and MiitbeiiiftUoa. Tiroyc«n* 
«Xp«rlt-iioe l{«r»reunea givea. Aildraan Mus B. 
L., Wnrran. Mwia, 

AVOUNU MAN BKt^d ID. u Rndaato at Kiurta»n 
t'nilcitn, wantii bi annrr an Bp[ir«atioo>hlp wllb 
witnp Manafnotnrintc Ripatrk&l LAboratorr irti<>r« he 
cftt) ta«Ta k«c<^u to book* Id vtddIdc. In wlllinic tu 
worlE. TL*. b^-wt of w(fpM«i«*» alVKO C. F, HBNB- 
DICT. P. O, B'lS W. WMtbury. Waynw Ci» . N.Y. 

\K «xi>«rleDO«d C(ril«f« ProfeMor. wllUooocidpr- 
uIiIk nliltlLjr in MlVPTtlKlus eduDklloniU InotHu- 
tlnne. ii-iw employed, U open to on etiKHCfropRt. 
Hu hntlt Qp two Mbooli by Adrenfailtift. f4owU 
luat th« tltn* to bwlD work for September oiMDiiur. 
*' WmLm." 348 EmI Wtn St., NfW t«rit. 

11 RANTED br » Cornell Dnl*erally KtaUuKte * pu- 
BNtablintimnnt R«fWninaMi Kf "*-*>' T. B. 

AMETALLC'fttilCAL L'UKMIST dBftlra« «a eoKKic"- 
meuL witb R Mlt-fl workx. inm wnrkH, nr bUwtt 
ntmaop Hiu hiul nini- yi>ar»' otpnrl^nco In kit 
bimBotws of >)(>»'>l anrl Inm work, and o«u furalab 
hlgfiflat reforvoi-ra Kud u«tlmot)Ulii frnm fnnuer 
■«nohm>re AddnMii CHEMIST. ^.MO CbMtaut St., 
pSJBiblpbU. P>. 

AWlLLI&MSiJKNIOR whuliiM IiimI two and ooC' 
bait VfAn' wiirit iu ciii-nili'al laboratnr?. and 
(HIV ynar in iv htfilneii'al Inh-Tutory, diifllrpfi pOBltloD 
Wi teaobnr of i)aiur«l M-k-noo and lowwr cnBtbr- 
matioB, d««iraii k pottltton w iiwtnioitir In tbe«e 
1}MiiohM. or iWMUKAnl to aomo chsmiai. Jlafer- 
eoou u to ability and otiaraot«r. B. B. Towius Box 
74, WlUUuirtAwn. Maa*. 

ABBaULAaLY Kradualed pbyiilolan In hi* HU 
79M\ who ban bnxn In aotfvi: prortirc fur elxht 
yean, esocipilng the \\t\m> hf wiui lDti<rne In a bo«- 
pIcoJ ami takJUK a post'K'^untt- iN>ur*o. and who 
naa doDff coiMld«riib)<> work Initfa in ht«rftUirt^ anil 
Mleooe. mora particularly coanectvd wltti mudlclun, 
beiag now enf[M«d Ui editorial wiitluK fur odk uf lli>' 
Untt ulaxa medwal nianlbUM, wt^n* to leam ot a 
t4>wn. not pam^nlar «« to tb« atee or looatloD. 
wber«, Id addlllaa to pratnialnK bla pruf^mdon. be 
tnuT h»coiD0 canneot^ wUli a acti^iol or rjlbi^r Inall- 
tutloD aa teauber of elontt^utary aod advuuct-d phya- 
Iwlo^. obsioldtry. and hyKiiMit!. unii orali: or wnulil 
MsoApt piiidtidn with an olditr phjiiiiiian who la en- 
(««»d In Ut«nirT or arlvnlflr work, aa an aaslstaot. 
eltaer Id hla practice, or aa amumenaUor afrcretary. 
or in aujr capacity Mqultlox knowUxtgn of in«diotni< 
-and ciii^niite hnrantios: or would Mioept a (WMiftiou aa 
Uhrarlaii, baring had espt^rlem-"!- aa artlOK Ubrarlao 
wbll« at. (inllrftr. Cau furnlah uurxLTjiilnnalilr rvf 
vr(?D<^fa >u> til nblllly and rhara''t4'r. and. if Iha posf- 
tlQD ofl«ra oiiportanftiM for adraocenidnl, wUl 
ao««pt for a time a nomlual aalary. !■ marrlml. but 
ban DO family bMlde bU wife. Addr«M Dr. W. oar^ 
of Science. 



WANTED-Boolu npon American Arrh- 
iBoloRy. My puhlication, '"Fort 
Ancient," iu exchange. First-clajts stand- 
eu^ works only. \\ arren K. tfoorehoad, 
Smithaoniui Institution, WuhiuKton, D. C, 



DO rOU INTEND TO BUILD? 

Wo olTvr an Atlaa of Srnalblc Low fn*\ 

Houwea. a portfolio iIxU iucb^v. coDlalDlOK 
taandaoue lllaair>tloii>t iloor plaup, aid full 
daMtipUoDd ol iltU popular dcHico. ana nitf-lour 
otlieiv, runiliLB tn L-nMt rrt<m IHiO bi FT.Ofil. Tbla 
apnciman dtwlRii in tur a i-inUnge vrtib sevon rooms, 
Bodocatlag tl,IOQ it <;oinl>luea beauty and omfon. 
tiM two larffl [lufobo^, aud U a |>opular nod practi- 
cal working dwigu, bat log bMu buUt eereral lluiM 
lor Its e«ttmaled o«c. 

Nu matter what atfl' of atu^ju««yoit n>«7 Intocd lo 
build, it will pAjp you lobavo itilH took. 

We will eeod tbla AUa*. postp&id, ou r»0«lpt of 
iirlm. %\ -S. U C. Hodge*, -l? Lalnyeue Pl»ce, N«w 
York. 



THC CKERPEST AND BE&T ! 



,6? PARK PLACE. NEW YORK 



Old and Rare Books. 



B«ck lumbers Atlantic. Ceniury, Harper, 
and .Sctil>it«r, to cent& |ter copy, other maga- 
eines equally low. ^end (or a minlugue, 

A. S. CLARK. 

Bookfiellci. 
34 Park Row, New York City. 
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ACK NUMBERS indooMpleu i«l«i>( teadinc Mbx> 
Mion. R^tit A»». AH. MAG. F.XCHANGB, 
Schoharie. N.V. 



Exchanges. 

[Free of charge to all. II of aatiafactory character. 

Addreu N. D. C. Hodgei, 47 LaU<re(te Place, New 
York.l 

Wanied — To rurtrith roou of TiadttittkroH Mr»tllA. 
SArraitmia furffr^*. and othrrwild flower-, BBtive of 
Soiiirurn W.Krnimo. In i)Manlttiei D. E. WdUid, Cu- 
rator < fMuxum. Albion Aodcmy, Albion. U1*. 

A 1arE« Minbvr al pla"!* from Uaine, Conniciicut, 
IndiJtiB ind Ulionlt lor each ■■>)[«. Suulbcni and wrM- 
ern ruchmfe* prcfcned. Adrirvu, i;A<:lMlng lidv 1> N. 
J>.ht>>-ji<. ]«} Chicago Avt., Evanuon, 111. 

For Fvrhunge — Faiiiir^n »n!mn«» F nc)'clt'prdl« Biit- 
■ nn!«a (Siodrtard't ninth edition), bound In Iraihcr— part 
in oiiuin^t ■aikippcK. all j> ricw — (An •rraag.c lo fuinVih 
viJunm ir4<iti(il lu c-iiii|jIgI« Kt, lind 1.11 vulutiici 
" Abi iiuti N»i ucaliii " in uunben. Want imall -sfrtw 
cuitiriK Inoi Uihr and toting gal vanocnetrr and rhenhini. 
For pariliTuInn addieM A, B. Campbell. McKcnn Co , 
Bradford, I'a. 

To conetpand wiih cellccet, Mmtnafle* and other 
tiChnok where cablneit of foMilt and minerals arc btios 
CoUccled. I have »n exl«n*iv« pri»sl< colktilion ol 
foM-iU from «vc>y itcclogtcal pcrir-id, and nilnerali lilus 
Iraliiig (lie tnmmoii and inuny ul ibc rarv lutnu. TbK 
colleciutn h I » duplicate, and llie diipllcaie* are tor ra- 
change or tile, Kvrry ibJag t« MtcnliAcally cla»itied. 
W. A. Brooo*ll, profntor o\ gcaU>gy. 90) Unireniiy 
Ave., Syi>cu>«, N.V. 

I have a number or dnplicaies of oikroaconic fclldn, 
mnuly hrianiiTsI, which I would liltc 10 exchange (or 
others not crw in tny cottectioo Scad li»t ol what you 
have 10 exchange and gel my liMt. S. R. TbonlpMni. 
New WiLmingtaii, To. 

C^nrr«p n deuce and «xdian2«a Millciied with petaoaa 
inierMied in the Mudy ut Americari and Meiicin aS' 
Itquitia. U W, C-unckcl, 16 Fl.n Ri., New Haven, Co»n 

I wiih IU eichani(e or puTcliAie •-ell-Ried or hanttned 
vertebraie rnbrvo* for teciioning . l><i!rc iperUlly rep- 
lilian cmbryot. but will be gliMl lo accure «ny nutcrul 
that ] do not p^«i«»i. Thowaa G. l.ee. M D , Huto- 
logical Laborjtoiy, V4le Uiiivcr-iiiY, New Havoa, Conn. 

Wanlrd — Uooka and jouriutk, A(neri>'an or foreign. 
rrUiine loFhoiagrabhy--eji:l>aiii[a 01 puichaie. C> w, 
Cantiefil, i.jit Broadway. New Vtifk, 

Wantol. — Marine unival*r>o( the weal cottat, from U. 
S. l>ue »<>uthwjird. and Inin Pacific lalandt, offnvd; rs- 
chanice Iiom a general collecitoa. — F. C Browne, Frara- 
ingham, Ma»., Bo> ja. 
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APPARATUS^ 

Of High Grade. 

FOR SCHOOLr.** AKD COLLEGES^ 

Sexd roB Ijst or CATAi/tacm. 

QUEEN k CO., Philadelphia. 



IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

Also Lime and KUtt'ic Light Apfaratut, mmi 

mechanicAl, plnin, and line colored vitmi, 

J. B. COLT ft CO., Maouracturera. 

No. 16 BhEjiMAN Street, Nkw Vobk, 



Cerrespo^nJence solicited with fiarfits 
seeking publishers for scientific hooks. 
Short monogtophs on itientific questions 
0/ general interest ate especially desired. 
N. D C. HODGES. 

Publisher of Science, 

47 Lafayette Place. 

New York. 



CALENDAR OF SOCrETIES. 
Anthropolo^cal Societj, WaBfalng^ton. 
■ April I. —J. M. Oregory, RiK-ent Find in 
Switzerland uf Skeletomi and Arms of the 
Old RoiuBn Perioit; (iairick Maltery, The 
Origin and nicton,- of SuliiUitiuns. 

Women's Anthropological Societj of 
America, Washington, D,C. 

March Sit. — Mi>. Auim II. Barus, Modern 
SociatiEim. 

Appalachian Uountalo Clob, Boston. 

April 9. — S. iL ScudtJor and oUiers. The 
New Map of the Country about Boston; W. 
O. Crobby, Detioriplioii of M<ih(^Kun Itock. 
Conn., and Compamnn of it with ihe Madi- 
son Bowldpr, New Hampt'hire (with lanieni 
views of both); K. B. Ltiwreuce, Account 
of Ihe Winter Excursion t4> Randolpli (with 
lantern views tjf the uiouulaios and dab 
hull. 

American Academr of Arts and Science>i 
Boston. 
April ». - J. Walter Fcwkc*. The U«e 
the Plionograpli in the l*i-eHervat1nD of tl 
Lanfcxuiges of Uie Atncricnn Indiants, wflh^ 
DemonfttraUoDS. 

Engineeis' Clab. St. Loata, 

April 2. — Tliomas Lnojf, The Erection of 

Some Recent Largo Bridges; Mr. FVauk 

Nichobwn, The Pemberton CoDcentrat 

(read bj* Mr. Arthur Tbacher). 



f- ApRiLtT^SgoT 
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Royal Meteorological Society, London. 

Mareh 19. - O. M. Wiiipi-Ip. A Brief No 
tioe respecting Photofrm )>!)>- in lif luti^o lo 
Meleorological Work ; W, Marriolt, ApplicH- 
Uon ot Phi)t<»;rn|>hy lo McU-oruloBit-vil Plie- 
tjomprm After tlip rciding of ttic pni>pr« 
the ni^'ting vrttn arfjoiirtipci tn allow Ihf fvl- 
low^toiiiflpect tlte4?xliil)ition of instruuientrt, 
'etr., illuHtvatiuK the Bpplicalioa v( plioiog- 
npky to meteorology. Not only werespeci- 
ftit>n>i or drawlnjiH oF neiirly evpry photo 
grapUic iuct«oto|ij(;ioal mi«tiuiuenl, nnd rec- 
■onJs Frofii the same, iiihown, but «Iho <i most 
valtiattlo and iurt'ti'siitic <x'lleeti<-»n of photo- 
l^aplia of cliindK aiiirl olhf>r niftforolu;^oal 
phenoitu-nn. Tli*" phDl^iiitaplis of cloutla 
takpti br Muna. P. Oaniier oi IJoultficnc-HUf- 
■SeiiR' wt-re vxcepllouully lint*. A uuiuIkt 
of new meleorolngioiil instnunfnt*. were 
alao shown, as well as an ingenious working;; 
model devieod bv >Ir, A. W. Clayden lor 
showing the L'cnueclion betwet^u the muii- 
«oo»ti anil the currents uf tht; Aioliian JS«i 
«nd the Bay of Bengal. Tlie exhihition 
Temained opon till Friday, March 21. 



4JATABUU. 

VBlBrrhal DpafBOsa— Har Fever. 

A NXW HOMI TRBATMBMT. 

Stifleren ore not generally awftre that the»« 
<li!4vvr« aie contagiuu'^. or ihat thry aic diit^ to 
the pre»enc« of living paraMtes in the lining 
ncmhntnc of the no^c ami cuiilacliian 1uIm». 
Microscopic research, however, has proved this 
to be a fncC, ami ilic resuU uf Iltiii (liwovery is 
XhMl a linple remedy has been formulated where- 
by cmtarrh, calarrhal deafne%s and liny fever are 
pcrmancnlly cored in from une lu tlirec i-imple 
applications made at home by ihc patient once 
in Iwo weeks. 

N.B.— ThM treatment is not a »nuff or an 
oinimetil ; both liave been discarded by repu- 
table phy>iciaDS at injuriouK. A pamphlet ex- 
plaining this ntw treatment i^ sent free un 
teceipt of stamp lo pay postsge. by A. H, I>ia- 
OB « -Son. 337 and 33y West King Si reel. 
Torontg, Canada. — Chrijfiam AJv^cate. 



Sufferers from Catarrhal troubles should care* 
fully read the above. 



PATENTS. 

Dnrlsg narelit April uid nay toy fwa due 
Qulr uu •ltt:I«IUI(^t< ir ilfHin'il Wrltr 
WM H. BARCtKTK, 
Sia Sevl^oth St., Wkshltiictori, D C . P. O. Box BO. 
Fomifrlj' ExMmlnvr In Patent OIBoe. 

rounTKBN yii.vBs* practice. 

THISDIftr 

rADilXs of a ■imnic emrd- 
txtnnl, bH bjr 4 Inchrt, wiUi 
m'lvslile [Tibial hniidp, niiil la 

iL*rFiil fur lUiilliris nF iTifniils 
III i-p.-.ffO Ihf hiiur'if ltt»| niirp- 
itii. Slid itiuisitalnrMaladty 
iri if^dlni;. siorrlceabJe alfo 
r>r [pucblTie tltne to lllll* 
i-liililriti, Bu3 as a toy to vart- 
i)UK )i1hv*. Mailed un renelpt 
of Hlc«rH»,bT 

{ BcahMsa StrMli Kaw Ink. 



CLOCK DLAt 



For t^• Nura«ry. 



RUPTURE 

cured in *tipuUtc<3 time. 

IfO DKLAV KROM WORK. NO OPERATION. 

Calt <M ^ad otiUDp for circular aad i«f«reoce of ikoM 
cured. Wc Iiavcun hand •> vet jooitylcsof ttuwa.frott 
ti tip, uul luipenuincs uf ^11 kiudk Ofdert fillad by 
^uil 01 onrcf t lo uit part of ihc Uaited Stales. 

C. A. M. BUIUMAU. M.n., 
i^ CUnttw Place, Ne« York. 
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Anv of ihe fullowing Uiw-prited Viokswitl be 
mailed postpaid on receipt of price. 

SCIENCE BOOK AGENCY. 

47 Lafayette Place, New York. 
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AfilMAL Food R««ourc«* of DlAcccnt N'atic-B>. Bf 

P, \.. Siaimnnd,*. i »* t oo 

Com* Ai^d Chiccory. By P. L- SiamiuHli. i^*. .7; 
Flowhus. Thr Colours ol. By Giant Allen. «■' ico 
Faurrfi. Selected: TLcir Culture. PrupitcaiioD, 

and Manaitecn«Bt in the Oaxdcn and Orchard, 

By C. Downirm. ij* . . J.JO 

GAKDaMNO for l.adic«. jitid ConitaBlon lo the 

F lower- Cardrn. Ry Mr^ J. C. Lmulun. ■<*• \.so 
Hars : CuIiivhIkmi, Comment «im1 L'm*. Bgr P. 

L. Simtnondt. im".... i.aj 

HofiTiti 1.T1 MK, The Thcnry o* ; or, An AlUmpI 

loeipbin Llardeiiin); uponi Hhyiinlugiial Prin- 

cipte*. By J. Lindley and A. J. Dowtiing 

»•' t.jo 

Skwaon Irr^iion by Farmers. By R. W. Bifch. 

l* i.oo 

Skwagk Uiilimion. By B Lnham. b* toe 

U'iai'Vi, Animal* ai»<i their Prvducu. By P. L. 

Slntmiindt. 16" .... i-aj 

AUCUITBCTUIIB AN» BriLDINCi 



CO.'VSTBCCTION. 



By 



AacHnxcTCRR. tlio Steptitnit -Stone 10. 

Thomiu Mitchell. iS* 

ItutLrit aod Water Pipes, Kitclien. By H. Grlm- 

■haw. 6" 

Bt'iLinnu Coatlntciioa. By Edward J. BnmU. 

!»' 

CHiMMKrs lor FunMCD, nrcplacct, and tUcom- 

Bollm. By R. Armiinuix. C.E. tS* 

CnOKlvr. Rmsc. The By F Dye. i.» 

FiRislnTheJirva. By E M.Shaw, la* 

Ga.« f itier't Ciiide. Ry J Elditdxe. ta<* 

HoT-WyiT»a A|>p>Braiii«, FiltinB- By F Dye n* 
UoT-WATva Appdiraiii*. FiainK. By J. Eldrldge. 
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HuT^WATsa Fittiag and Steam Cookiag Appa- 
raiiiK. By F. Dye. tC' 

PiiMi' Kilter'i Guide. By ,1. Kldndge. it* 

Sthhkotii nf Be*mi> uimJct Trantverve l..aad>. By 
Pn'lruor W. AlUn it" 

VahTiLATTnH nf American DwellifiK*. By David 
BiMwvll Reid, MP. ti* t 

VBMTiLA-ri-iN o( BuildinEs. By W. F. Builir. i&* 

A»TBOIVOny AND NAVIGATION. 

AmioMoHV foi Besinnen. Bv Francii Fcllowc*. 

i6» ; 

Atraoxokn-, Leuona ia Eleiaaaury. By Joka 
Merrifielit. i» 

HOL'KS with a Thnvlnuh Trivacopa. By Capt. 
William Noble. S* 

UAi.NHTiftM iuid the Deviation a( ilie CompaM, 
Uy John Mcirirield. 18° 

NAViUATtuK. A E*r«Aliac an, lor the Uic of Stu- 
dents. By Joba .Uefiilictd. ta' 

EtKA-RiiL'Tvs. The Sliocte*t. and Map* for fiadinfl 
them in a Kew Secontti <Ur«ai -Circle Sailing). 
By JiiSn^lcrriGeld. 4° . 

Stl^okt's AiUu, The. By John Itlcfiifield. S*.. 
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Practical Chemitiry; the Ciinciplet o( Quuliia- 
livaAnalyMi By William A. Tilden. e"... 

PnACTiCAt. IiKiiS'nic Cheniisiry, An Inlroduciion 
lu; orllie Prtudpleaar AnaJyMa. ByWilliain 

Jaco- f>' 

PiACTiiAi OrEuiic AniUy*b, An Iniroductian (o. 

RyficofKe t:. R Kllu. t" 

Ear am Manx At Chemistry fu Jtinioc SludfBta. 
By J. F-. Rcynaldi. 

Pant. lairoductory .*.. > .49 

Part 1 1 . NoB-Mct«i( , tS 

Part Itl. Metal* i.oj 

Put IV. ChemUiry ol Carbna ConpwuMb, «r 

Organic Chemiairy i.m 

Qkautativx An>lv*i> aad Laboratory Ptactice, 
ManUAl cf. By T, B. Tborpe and M. U. Pat- 

tiMm Miiit. it° . - 

QlJAUTATtva Ch«iiuul Analyua, A Short CotuM 
ia. By ProicMor [. M. Cmlu and Rforeaaor 

Charles A. Schaellcr. ■«* 

QiiALirATtva Cheniiical Analyst*, Ari Eleneiiiary 
Manual of. By Uanrice Peikin*. ii* 
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QfAWTtTATivx Aitalyu*. By R. Carrington BoU 

iMi. 8* I. so 

QvAWTiTArivt Chemical Ansty;sia. By T. E* 

Th»(-pe. ifi*. 1.5H 

TABLxa (of the AnalytU of a Simple Sail («r V*e 

tn School Laboratories- By A. VJnler. I* .4a 

BLBCTBICITV. 

ALTuntATK Cuirnii Machinery, fly O, Kai>p. 

Ik' JO 

DvMAMic Rlec^riciiy. By John KofkiitKW, J. A. 

Schonlbrvd.and R. P.. liny- i&*,.. . {o 

OvKiMn-Ei-n-iair Maihiiict, Recent ProRtcMia. 

By PiofenMit SylvaniM C Thontpson. I6* jn 

FLvcmic BclU By P. C. AIImp. ■■■. : i.aj 

EuacTKic l.ighi Precauiion*. By K. fledges. 

»• i.t» 

KLacTRic Uahiiacfrea Central Siatlom. ByG. 

Forbca .... .^ 

ELXcrttrAL Uafts. Pmetkal. By J. SwinbunM. 

•«• - to 

EL»ciaicilV. Supply nf. by Local Amhoiiiiei. 

By K. Hedtfc*. (.* 40 

EtacTRO-MAOvaTK Telc^rmikh. A Haiid-Book nf 

the. By A. E. Luring. iB' jo 

EtarTBO-MACKBT&. By Th. Du Moei»l Tr.by 

C.J.Whunon jj 

ELBCTKO-Trt-acRAi^tV. By F. S. Uevcher. ii,*.. to 
lNCA>inBM:cKT Elactric L^bts. wLih Particular 

ReferencB to the Fdiwin Liunps at ibe Pari* 

EihiliiitDB. By C«miB Th Du hinncel. W. 

H, Pre«ce. J. W. Howell, and olhen. ig- 50 

Inirt'cniun Cout: Htm' Made and How UMd. 

■s' m 

SriutAciH and Dianaeier of Electric Conductots. 

ByG. Forbes. B« ^o 

TRkaatraiau Magaetiim ami the Ma^netum of 

Iron Ve»e"«, By PnJcMor Fairmiin Ko^fs. 

t8» JO 

TMaBMo-Eint.-r*tc>rv, By A. Rom. t* 75 

WaiHKLiKin ElcctiTC LiKhtinK- By V, Stephen*. 



SANITABV K!IBNOB. 

AiB We Breathe, llie, and VeBtllation.' By Pio. 

fcwOT H. A. Mu«t. if 

Ba» Drains, and How in T<nt tbeni. By B. H. 

Heeve*. fa* .. ,. 

U11.TV Duilbini and Sloppy S4re«U. By U. P. 

BoMlnoit. la* . . 

DMaA>Kaiid Pul[e*c<Dt Air. By T Rowan. 1*.. 
DaMamc Fihialiun of Walar. By K. F. B. Detk 

lon. %' I 

DaAiNAfiaol I'lMTDk. By ). Phillips, v. 

Dwai.LiNr.-Huusns : 1 hcii Sanitary Cooumciion 

dimI AirariiceinentA. By Piofeaur W, ll.Cor* 

fifW Ik' 

tAnntoM In Deformity. By Willinm Henry Flower. 
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Food. 1ke Lntnpoutinn. Digestibility, and Nu- 

triiive Value ut. By PrafeMor Henry A. 

Moit 

HBALTn. The I.a»" i>(. By W. H. CortioW. 8*.. 
UcALTii-Scttnca, A Manual of. By Andrew WU* 

aon. !>• 

HxALTNV Foundntiona for Uoum*. By Gleiui 

BruwTi. iB" , . — ... .... 

UiKi» un takuiK a Uiniso. By H. P. BoulBob. 

i6' . 

Hovaa Drainage and Sanitaiy Ptumbing. By W. 

P. Gerhard 18" 

MATUHhAi. MaiiageiDi:nt uf Childicii in Uaallh 

and UiXase. Ily Dr. Thoma* Bull, la" 

P.HHttMATic Drainage. By A. Smith, b" -. 

PorABLK Wafer and Ihe DiSereoi Methods ot if 

leciing Impuritiei By Charles W. Fnlkard. 

i6» 

Samitakv Condition of Dwellinf-Hruie* in Town 

and Couatry. By George F-. Wuring. juii. t&* 
SABtTABV Dvninagenf Biilldingi. Note*. cmbndying 

RciCcni Practice in, with Memornadi on ihc 

Cmi of Plumbing Wtwh. By W. P Gerhard. 

C.E. If... 

SAtTTARV Prntcciion. By W. Parry. l» 

Sahttarv Works Abroad. By R. Manning, B*., 
Sanitation, Simplkity in. By E. T BUhc. t*. 
SR:WAax. Dbpotal of . By Maxwell ^nd Tuke S". 
SawRXflBata: Ttidr Nature and Origin. By A. 

Dc Varona, tV . . ,. 

Skwxbagr and Sew>G« l.'til!4alioii. By Piofesaor 

W. H.Corfield, i&- 

Shomb Sewerage Syvtcm. By E. Auk. f . 

Stohacx of Wnter. By J . B. Denton. 8' 

VBMTII.AT10M, M«clunKt of. By George W. Baf* 

tei.CK. IB" . 

WATxa and Water Supjily. By Prt>lcaagr W. H. 

Cor«eld, iB* 
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T>>9 prtservatlM Iff one'i butintu ■ppt)ii«ifna>tli ii as eisential la I fowl bnbim am u art tlwckSi vMchtrti &c 

THE HULIN 

DIARY CALENDAR. 

Thifl cnloivlar \» n |jr«at improvrmont upon any- 
thint!' of the kitul that hmserer b««ti published. ^Ve 
^vp three tSnif^ tfl^ lipfJCe for raemoraniluniB uf 
anv other, and th« leaves are prccerved for future 
refi>r(iii<^o. 

Send for full deKcriptive circular of thin niM>fu] 
urtk-li>, an well a« our othor Office Spt'cinllies and 
Labor-SaTing- dsTlCM for actountonta. 

Balance of our stock for 1890, REDUCED to 

25c. Each 

Comptete with Ji'irf Stantl. 
FORMER FKIIE 50c. EACH. 
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JOHN 8. HULIN, Manufacturing Stationer and Steam Printer. 

B«adqaitrt(in for Fountain an<lStvlocn(>tiic Pcdb, Li-tlrt Klli-m Trye Wnier*' Maieri»li., BdiMin'ii Mltii«o- 
gnf'b. uiil all Siatlou«r)- Sup;>nM, u w«ll aa Weddfna iDrltalfims mnA VUitinft Cutla Send 
■Uint tat our llluetratiNl Caiolocafl of qm(uI Otbca Sp^cUiltjra and l«boi^6aTliiK 
DerloM (or Accouotaula. 

J. >*. nULIN, 8tf9 Broailniiy, Ki>w Vork. 



"LooMis system: incandescent 

ELECTRIC LIGHTING. 

LOW TENSION. PERFECTLY SAFE. 
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THE SirpPRESaiON OF CONSUMPTION. 

We have it> <'<iiiftitiiiptioi) to doul with a difieasc ihaLtfaDses 
upvvanls of 60,000 Jeatbs cvpry year iu tbeUuitcd Kinedoin: 
and i^ is estimated, on the hasia of three invalids for encli 
death, tliut about 200,000 persous suffer from il within tliut 
period: This disease pervades all ranks of sqgiety. from tbe 
mansion of the rich (o the rotta^of the poor, and it attacks 
iu ilH coufiie cbildhoud; yuutli. luutui-ily, and old amv. Can 
«e suppress ronsumption.— a dittease that has so wide an area 
of dialribullon, and that [xHiseasea such a fatal cbumcter} T 
have comf, after due and careful invest if^t ion of the sub- 
ject, to the coiielu».ion that we can. The i»»ue lier« raised 
u of immense importance. It is a question of life or dealh 
for bundrt*dH of thousands: and I earnestly request cureful 
consideration of the evidence 1 shall adduce in support of 
th« case, wbicb, 1 oay, uot only completely justiOes, but al»o 
necessitates, the conclusion that we now have il in our 
I>owor to tnippreita consumption. And I would at once nol« 
tb« fact (hat there is uo essential reason why that should 
not be accomplished. Man js not boru to die from this dis- 
ease, and, in fact, from four-fifths to six -sevenths of the race 
do not. We have unquestionable evidence that cuusump- 
CioQ Hm been completely recovered from, that a considerable 
reduction in its amount has been cttecled in some cases (for 
example, among prisoners), that il has been arreatAd for 
loDKor or shorter [>criods. and that porsotis with the signs of 
the disease have be4>n able to completely escape from it:* 
consequently we must sooner or later ascertain the niejtns by 
which that has been etrectcfl. and then we shall apply that 
knowledffe to the prevention and cure of this diseaiie. 

What is thti cause of consumption, and how doeet it o|>cratc 
in the protluction of the ditimsf f The aulhoritiett have from 
time to time propounded theories) that were said to givt^ satis- 
factory information on these points. I take as examples of 
lliesr theories the /ollowin;;:' climule, a certain ht-i^ht almve 
the se^-leTbl. cold, chang^e of temperature, impure air, night 
air. carbonic acid, liad or in.tuttlcient ftKxI or clothing, dya 
pepsia, the Don-a.s8imilaUon of fat, diathesis, disease of the 
nerve-eeiilre, cough, catarrh, bronchitis, pneumonia. iJeti- 
riay, dampnesis of the soil, inheritance, the BaciUus tuber- 

' B^ilMitiaiii, WkUIip. L*«naer, Holtirr, R>ji^>ir niid BoudPL, KwMi. Prhuait). 
PiMatM, HIkk«. Ilomuin Wobitr. (rntttulbKtr. PolUick. AiitUa Ftlul. Fttllvr. 
atokM, Md. 

* WlUUifw. F^clu. Marrby. DouUUoil. Sont^AUlaoa. Brtqu«l. Boyt«. B«tMl«> 
luqn*. Ba«bet»aD. i!>h«>pb«nl, Marrarcn*'-. Ritohlff. H«nird mkI ('umll. Buu, 
■li»rilKt. B«atialt, IliitcblDWiD, UnUintiridsn. I>ub«l. Iiptiorl. tUEnl. ALIhut, Koli- 
«ru. MoniAjKir, (Tl*rk, WUIIumm. Dr-iiuuAla, tirlanUr, Burh*ni»a. KiiWtlUoli, 
Tbowpfloc, Cattoa. R<d>i'rti(, Kncb. cUl 



ctt/o8t«, etc., and ask, Does any one of them alTord adequate 
information on these poinist Submit then> to critical ex- 
aniinalioD, anil the answer to this question is an emphatic 
negative-/ for they either have no foundation in fact, or 
have for their basis conditions that, on the one band, oroupy 
so wide an area of distribution that they include within their 
sphere of action a large numt)er of ]>ersons who have never 
shown any signs of the disease, and, on the other, are 80 
lin)ito(l in the field of the disesHe that they aie only found, 
associated with a greater or Ie«s numlwr of \ln cases, and 
consequently c»n afford no adequate explanaCiun of ila cause 
and mode of operation. So obviously, indeed, is this the^ 
fact, that I shall only note a few of them in pasaiug, And 
then examine in detail the important, because it is popular, 
theory of Koch. 

Is consumption limited to, or even more prevalent in, any 
jmrticular climate? No: the disease is co-extensive with the 
civilized world, Truly, consumption is more prevalent be- 
low than above certain altitudes, but xvithin the same limits 
the vast majority of the hnroan race is living free from the 
disease. Further, while on the one hand consumption ia 
found at high altitudes, as in Madrid and in certain cities in 
South America, on the other il is unknown in certain tribes 
inhabiting districts below the sea-level in Asia To cold and 
cliange of temjieruture bus generally been assigned an im- 
portint place. Tbal is an error; for in cold climates, as iu 
Canada, Sweden, and such places, as well as in the clasaoa 
most exposed to cold, there is little cousuniplion, and in the 
severe winter of 1H5-1-5,') more men died from it in the bar- 
racks at homo Ihun iu the camp before Sevastopol ; and a 
similar argument may be held with regard to the causal iu- 
flucnce of change of temiwrature. 

The majoritj- of those who breathe impure air, night air, 
or who liave had or insufficient food or clothing, etc., doncA 
get consumption; and the same fact holds goo<l for the dia- 
easoa that are alleged to produce it. What an appalling 
amount of consumption there would be if evvry one who 
had a cough, or who caught a cold, became consumptivel 
Dampnem of the soil is another alleged cause of this dis- 
ease, but ill Ihe cj»scs cited in proof of that theory drainage 
was uot the only factor that was present. Wc know thata> 
parts of Lincolnshire get drained, ague disappears, and con- 
sumption lakes its place; and wc have the same fact iu 
America and in Switaerland.' There was th^ least comtump- 
lion in ihe motil wet dc|>artuienl of France. Coosuniplion 

' Loub. linoai (J^cot/ntV* IMotlonarri, AuilnTW. Poll'Htk, Zivuttumu. 
* UavUkuil, HtUy, itiwsa iV-S-A.l, Umium<<'JiUh1. 
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is comparatively rare in pure wet, undniiiifld diatrieU, and a 
majoriij of consuinplive palieuts Imve iiol been 8ubjocl43d to 
ibe influeoM c>f dampneMS of the soil. The'thcory of the iii- 
heritaueeorcoiDiuniptiori is mtill tfctiorally m-eepled, althnufjh 
no evidence has been adduced in its support. At birth the 
child of consumptive parenlaeo haft the same type of chpst, 
the same proportion of chesl-^rirlh loheiKbt, as that possessed 
by children of healthy parenla, and there are no means of 
distinjruisbinff the lungs of the one from those of the other. 
The fact that Aonie of the children of coasuiuplive parents 
subsequently themselves suffer from this dt«ea8e in not evi- 
deoc« that conauniption was transmitted from the parents to 
Ibose children. A large number of children, even where 
both parents have died from consuuiption, rtMnain absolutely 
free from it.' In it so imreasonahle to exitect the oonditlonK 
that produced the disease in the parents will later on repeat 
the process in tbooe of the children that are submitted to 
their action, that we must resort to n jnire hypothesis for an 
icplauation of those fact£l The theory is only alle^d to 
)unt for a small part of the coses of coDsumption. and 
we cannot accept an hyiwthesis where we ali-eody have a 
reasonable eAplaoation of the subject. 

I {wss now to the theory that the Bacillug tuberculosis is 
ibe cause of consumption, and I a.sb. What evidence is there 
to prove this theoryl Koch' experimentally introduced the 
bacillus into a number of animals, some of which were in- 
variably attacked hy consumption, others bad a greater or 
less liabirity to il, and the remainder were totally free from 
the disease. We have lo examine the successful experi- 
ments. They were made upon animals that were most liable 
lo "s|iontaneous" consumption, and their value rests ui>on 
the fact that the animals that were not inoculated wei-e found 
healthy. Now. Koch himself noted, that, if these animals 
were kept too long before they were inoculated, Ihey also 
became disi'ased. So there was only a difTerence of tiuie be- 
tween the inoculated and non-inoculated animals that became 
consumptive, and consequently the value of the so-called 
"coutrol" evidence entirely disappears. 

What produced consumption iu the dou -inoculated ani- 
mals? According to the theory, llie inhalation or other in- 
troduction of the bacilluN. Just so: but where is there any 
evidence of that? The previous experiments do not prove 
that tbe bacillus can produce consumpliou, and to offer that 
explanation is to assume the precise point the cxj>eriraents 
were intended to prove.' Further, these animals were sub- 
jected to (he conditions of confinemeul. What effect did 
those conditions produce on the animals? Koch i}nit>red 
them and tbeir effects, and by so much vitiated bis oonclu- 
sion, even if that conclusion had been otherwise established. 
The bacillus, its conlaiuiug medium, or the changes effected, 
were evidently powerfully irritant; and it would indeed be 
surprising if, when introduceil into animals so liable to con- 
sumption and Bubjecte<l to tbe conditions of confinement, 
tbe dise-ose were not both more rapidly manifested and of a 
more extensive character. Therefore Koclfs experimenlsdo 

■ Tbomiisoo. 
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not in any way warrant the inference be has drawn from 
them ; and once again a great discovery has bad its true i 
port temporarily overshadowed by a misinterpretation of 
real signiHcniice. 

How does this theory accord with the known facts of t 
case? Tubercles in various stages, young and adult, a 
found in which there are no bacilli, while in the same spe^' 
men caseous tubercles may be present containing bacilli.* 
There are cases of consum[itiuii in wlticb the bacillus is alment 
Iwtli during life and puitt-mitrtem} Tbe physicians, clinical 
clerks, nurses, post mortem room attendants, and thooe who 
clean the wartls of consumptive hospitals, are not attacked 
by the diseaae.^ Patients suffering from bronchitis, pneu; 
monia, etc., occupy beds adjoining consumptive iNitientM f 
long periods, but they do not become consumptivi>. T 
friends of patients wbo regularly visit ifaeni iu these insti 
ttons do not get it Some wards at Brompton had U. 
ventila ting-shafts slopped, but no attack of consumption ful- 
lowe<I either in tJie patients Aiiffering from other chest coo^ 
plaints or in the a(tend>inlj!>.* These instilutious are n 
centres from and around which tbe disease spreads. Yet 
here are the most favorable conditions for its rapid and un- 
questionable prr>|>agation : and we have only to substitute 
small-pox. scarlet -fever, or any of tbe infectious diseases fi 
consumption in tbe above conditionit to realize what mui 
happen if it were an infectious disease. And so widely is 
this bacillus distributed, so tenacious is it of life, and 
constantly are we, es))ecially when suffering froni respi 
tory diseases, exposed lo its action, that on the assumption 
of its potency it is imi>nssible to account for the comparative 
smallness of tbe number of consumptives. 

We pa-ss from these contradictory and most misatisfac 
theories to the consideration of one that is both in strict 
cord with and capable of affording an adequate explanati 
of all the known facts of ihe rase. Tbe theory my inveai 
gatioos have led me to bold may bo stated as follows: that 
consumption is the direct result of the reduction of the 
breathing surface of the lungs below a certain point in pro- 
portion In tbe remainder of the body, and is solely produced 
by conditions that tend to reduce the breathing cupacily. 

I have experimentaHy produced consumption by these 
conditions. On one occasion I took a well -developed cheat, 
and gnuliially submitted it to conditions that tend to reduce 
the breathing capacity, and at the same time, so far as pos- 
sible, placed imiiedimenls to the performance of compensa- 
tory action by other organs. At first there was a n>ducLioa 
of the chest-girth, a wasting of the muscles, a loss of the 
range of extension, tbe well-known change in shape, and 
increases) frequency of breathing. This was soon associated 
with catarrh, pain in the chest, steady loss of weight, and 
hectic; and tbe process was continued until t was satisfied 
that consumption was well established. Then I induced 
compeusstory action by other organs, and submitted tbe 
lungs to conditions that tended to develop them. This was 
followed by great relief in the cheat symptoms, which even 
tually completely disappeared, by a restoration of tbe gen- 
eral health, a return to the normal weight, a change in the 
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shape of Ihe cliesl id an opposite direction: and 1 contiiiueil 
the procem till the cheat had refined its full derelopmeul 
and there was fioriiid heallli. Koch step in Ihe experiments 
was carefully verilied, the same sequeoce of events was iti- 
variably observed, and 1 have both traced the presence of 
these conditinng and watched their progrebs iu many cases 
of consumption. 

We can at any time walch the direct production of con- 
sumption hy the ronslant inhalation of small particles of 
various substances iu strong healthy men who have been 
brought up in the country, and we knov the disease has 
been produced in this way for generations. Masons, build* 
ere, wool and cotton manufacturers, quarrymen, cutlers, 
Ble-mafaei's. cartheuware manufacturers, etc., supply a lar^ 
continnent lt> [he mortality from consumption.' Oceu[)a- 
tions that are carried on in small, crowded, or badly venti- 
lated rooms, where the respiratory functions are impeded, or 
thosf^ in which there is a long-continued rrampeil {losition of 
the chest, have long been notorious for Ibe production of 
consamption. We have exauiplea of tliia ia the case of 
Manchester warehousemen, drapers, tailors, shoemakers, 
watchmakers, printers, clicks, aud students.* 

The army supplies us with a practical demonstration of 
the direct production of cousuwptioa by such conditions. 
Each recruit is specially «*xamine<l with reference to oon- 
sumptioii. and three months after he has entered the army 
he is again examined, when, if any Indication of the disease 
be found, he is at once dismissed the service. These men 
are placed under the supervision of skillwd medical offlcers: 
their food, clolhiog. aud home are assured them; they are 
in the prime of life; and any illness they may have is at once 
attetid«l Uy. Yet, notwithstanding this doubly certified free- 
dom from consumptiou, and these great advantages, the loss 
io the army from this disease is much higher than that of 
the worst district in England. During the six yeais L880-85 
there were, on an average. 1.330 admissions into hospital, 
26,1 deaths, 21S invalids sent home from abroad, and 47-1 In- 
II valids dlsclmrgeil the service, Army medical authorities' 
^M are agreeil in attributing this ''generated'' disease to the con- 
^^ ditions of army life; and of these they atta<?h moat impor- 

Itaace to the lur^te amount of lime spent iu impure barrack 
air, compression of the cheat by clolhing, etc.. alcoholism, 
wntry go, and specific disease, or, in other words, to con- 
ditions that tend lo reduce the breathing capacity. 
We have in confinement' another practical demonstration 
of the direct production of consumption by conditions that 
tend to reduce the breathing capacity. Prisoners, orphans, 
and the insane formerly suffered terribly from this disease. 
At one time the mortality of the white prisoners of New 
1^^ York from consumpHon was three times that of the [lopula- 
^■tion, and the mortality of the black was double that of the 
^^ white prisoner. 

In the so-callud "luberitcd" consumption there ia yet an- 
oilier sad example of the direct production of the disease by 
such condltious. Look, ou the one hand, at the conditions 
under which these children are bmugbt up from birth, at 

■ Lotnbkrd. 

■ fiuifplstwnt to B«clMT»r-aeiiiml'i B«port, 187040, 
> FsritM, Altk«ti, WaJota. 
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the early age at which the disease appears, at its greater 
frequency in the daughters of consumptive mothers, and, 
on the other, at Ihe plain evidence of Ihe effect of these con- 
ditions that is seen iti the arrested or retarded development' 
of their chests. 

Strong healthy countrywomen, who were accustomed to 
work in the tields, went to Paris, wore slays for the fiist 
time, and furnished the mojority of Louis* patients. Tall 
men, who in pm|>ortion to their height are smali-chested, 
and narrow cheatetl men. are notorious for their great lia- 
bility to the diaeaw. The association between rcjteated in- 
jury to the lungs by certain diseases and consumplion has 
attracted the attention of most observers. We know that 
our cities are the chief centres of consumption, that the main 
tendencj* of city life is lo reduce the brt-atbing capacity, and 
[hat men who have been brought up In the country supply 
the majority of its victims. We also know that in tlie 
country such tendencies dominate the sphere occupied by the 
women who are liable lo this diHeaso. and that the female 
mortality exceeds that of Ihe male. 

Further, we have the same relationship l>etweer these 
conditions and consumption in the animals under our con- 
trol. Many investigators have pro<,luced consumption lis 
animals by strict confinement.' Wild animals kept in the 
great national menageriea, cows stabled in cellars under 
ground in large cities, and our own domestic pets, alike be- 
come lie victims. And where is there a case of consump- 
tion, experinienlal or not, in which such conditions were- 
alMentI 

I have oaref Lilly sought in vain for the record of such a 
case. Now, if the interpretation that has been placed upon 
these facts is true, then we shall And ample evidence nf the 
action of those conditions iu the disease itself. They t«nd 
to reduce the breathing ca(>acity: consequently their effect 
must be a progrcsHive reduction of the breathing surface of 
the lungs, and that is precisely what we have. Long bft- 
fore we get the so-called signs of the disease, we have a pro- 
gressively lessening chest capacity, that goes* on to the end. 
I have shown. I trust not too briefly, that conditions that 
tpnd to reduce the breathing capacity can aud do produce 
consumption, and that they are the dominant factors of, and 
co-exteostvc with, the field occupied by this disease. Let 
us now glance at the dominant conditions of the field in 
which consumption is unknown: for there are still place-s in 
Asia, Africa, and America in which there ia no consump- 
tion: and in some of these Ihe inhabitants have no word for 
the disease, and do not know what it means. Travellers in- 
form us that these people spend the whole of Iheir lives in 
active exercise in the open air, that they hold themselves 
erect, bearing the weight of their shoulders on the spine, and 
that their cheats are broad, deep, and freely movable. And 
there is no record of consumption being found in animals in 
their wild slate. 

But this area of freedom from consumption Is being steadily 
diminished hy the introduction of civilization, — that is, of 
conditions that tend to reduce the breathing capacity,— and 
that is invariably speedily followed by the flrst appearance 

< Dv Hu»r. D'Artmval. itefor. Dri«lt«tma. 
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of the diaeane. The native racas of America were free from 
consuraplion till tbey came in contact with Europeans, and 
began to adopt tlieir liabitx and mode of life: and the amount 
of this disease actually prosent iu llie American Indians has 
recently been shown to correspond with the extent of their 
civilization.' So, also, were the South Sea Ulanders. the 
Maories, the New Dritons. and the riati^-e^t of the African 
coaiit. The same process is now marking tUo pro^re^s of 
civilisation aniont^ the nativcA in the interior of Africa, Asia, 
America, and New Britain. Wo have the same sequence 
of events in the great mortality of the dark races that settle 
in our cities and large towus: and iu civilized couutries the 
ciaftses that were formerly free from consumption, for ex- 
ample, niounlaineers and our own Highlanders, are now 
being attacked by the disease, as the direct result of a corre- 
sponding change in their habits and surroundings. 

What is the mode of oiieration of the condiUons thai tend 
to reduce the breathing cajmcity in the production of con- 
snmptionf In a true state uf hcallli tlie [uug« have a suiB- 
cioot breathing surfaoe, not on! j to perform their ordinary 
functions, but also to meet within curtain limits any extra 
demand that may be matle upon them. When they are sub- 
jected to conditions that teud to reduce the breathing ca- 
pacity, they lose this power of adjustment to their external 
conditions, and uub&equently becouic unable to etfect the 
whole amount of those interchanges that constitute their 
ordinary function. That part of those inten^hangea that is 
not effected by the lungs, being necessary to meet the ordi- 
nary requirements of the bo ly» will be at once added to tbe 
work normally performed by one or more of the other organs; 
and, so long as this compensatory work is accomplished 
without causing a disturbance of their functions, a tempo- 
rary adjustment will have been effected, and there will be 
no obvious disturbance of the general health. But unfor- 
tanately these conditions continue in active operation, there 
is progressively increasing reduction of the breathing capa- 
city, and consequently there comes a time when this com- 
pensaLory work is not effectively performed by other organs, 
ftnd th^tre is either a greater pressnrfl of work thrown on the 
langs, or over-activity of one or more of the other organs, 
indicated by some mode of disturbance of the general health." 
The imperative demand for the effecting of these inter- 
changes causes in the parti least able to meet it, as a rule 
the apices, the pbenomeua of irritation, which is. as we know 
from the experimental production of tubercles by irritation,' 
manifested by tubercular change. Each point of these 
luorphologir^l changes produces a further reduction of the 
lung capacity, and by so much becomes an addition to the 
forces that increase the inequality between the amount of 
lung available and the amount of work it has to perTorm; 
and so there is more irritation of the lungs, and more work 
.thrown on the other organs, disturbing their functions and 
.deranging the general health. Furthei'. as the foci of mor- 
phological change multiply by reason of the progressive 
increase of the coudilious that prwluee lliem, there la in- 
creased pressure and lessened supply of nulritiou, accom- 

I Bush CPhU«dBlpbUl, Scl«n«« (Ma« Torkt. 

I Prtlliiuk, UauuI (JtfM\naA'6 DloHoDar/i. UaL-bl* (2inmM»«*4}. vie. 

* WUnnn-Poi, aABdnraira, IMmau, Ouhnbalta, Kniak«l, eta. 
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panied by local congestion ; so that they become deprived o^H 
nutrition, necropsiB takes place, and eventually cavities are 
formed. He^ce there is more and more work thrown on t 
other organs, causing incrcofiing disturbance of their fun 
tions, and consequently more and more disturbance of the 
gcnemi health, till first one orgao and then another becomes 
so greatly deranged that tbe so-called complications of tbe 
disCHse are produced; and this process goes on till at laat 
neither lungs nor the other organs are together abletoeffi 
thow interchanges without which life cannot contiuue. 

Glance for a moment at tbe course of consumption wh 
viewed in the light of this interpretation of its nature. Iif^ 
alOjid of ita "uncurtain and mysterious " advent, its " pro- 
tean ■'' forms and "chameleon " changes, we now see before 
us a perfectly natural succession of events, whose raison 
ftMre order of sequence and relationship to each other can 
he laid down with exactitude. We have, in the first place, 
the lowered or arrested vital ca|iacity progressively decreas- 
ing, associated with a progressive decrease or arrest of tbft 
size and extent of movement of the chest, the wasted or no: 
developed muscles, the sloping shoulders, and the chaugi 
shape of tlie thorax. At a certain ]>oint in this course th 
appear occasional, and then frequent, indications of iuc 
activity of one or more of the other organs; there is inc 
ing liability to "catch colds,'' and increasing difficulty 
getting rid of them; and there are signs of the derangement 
of the general health and increasing weakness, accompanied 
by indications of lung irritation and implication. This majr 
be followed by a i>eriod of rest; there has been a temporary 
adjustment between the work to be done and the work 
effected: and iu common parlance the patient has been 
"patched up," if he is under treatment Then tbe area of 
lung implication spreads, the signs of lung irritation become 
more marked and troubleeome, the general functions are 
greatly deranged, lheapi>eiitc ffuls, tbe body-weight seriously 
decreases, hectic is present, and the patteal's rest is disturbed. 
This olso may be followed by a period of rest, a balance 
having been effected between the work now required and 
that accomplished. And these periods of attack and rest go 
on, the attacks increasing and the rests disappearing, until 
so nmch destruction has been effected that the body is no 
longer able to resist the disease, and death terminates this 
unequal combat. 

Whatever coudition of man's habits, mode of life, and 
surroundings has a tendency to reduce the breatbi 
capacity is a potential cause of consumption ; and it is 
active cause in its production, unless and until its action is 
counteracted or comi>ensated. It is evident that we have 
not to deal with tlie mere temporary or accidental presence 
of such conditions, but with those only thai huve a coutinii- 
ous or permanent character. We may consider these con- 
ditious from the point of view of wheth«^r their tendency is 
expressed hy disuse of the lungs or by their forcible com- 
pression or injury. The most imi>ortant place in the former 
must be assigned (o the rapidly d(H.'reasiug amount of mus- 
cular exertion we require to make in order to supply our- 
selves with those things that are necessary for our daily 
wants, owing to the increasing facilities for obiaining them 
afforded ua by means of niachtucry and milwa^ 
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leseened demand for muscular exertioD to obtain our neces- 
saries creates an inability and distaste for exsrtion to obtain 
thojie thiiiiTs that are not necessarv ; fttid, aa there is a con- 
sensutr of opinion on that itoint, it oomes to h« coitaideivd 
'* not the correct thing" to i>erform any of those acts that 
require such exertion. Who carries any thine that be cpn 
have Bert, or walks when he can ride? Who does not now 
ride in a closed carriage in preference Lo perforaiiu^ the 
journey on horseback? A.n obvious effect of this change is 
tn increase the time spent in houses, mauufacluricii. and 
offices, and conseffuently lo greatly decrease that s|)flnt in 
the open air. Not only docs man spend much more time in 
liis habitation, but also thow hahitations have materinlly 
altered in character. Our sleepin{^ap«rluienlsarc no longer 
Open to a tbfttched roof, our doors and windows are made 
to fit more accurately, and for the wide, ojieu flreplaco of 
our fathers we liave fluhsLilute<] ihe modern grate, which 
apiiearn 10 l>e kept closed on every possible occasion. lu a 
wonl, the rewjurces of cirilizalion have t»een iised to obtain 
aa much ditTerence as possible between tlie air in which we 
now pnsK the jrreater porlton of our lives and tbat we have 
lb breathe when out of doors. Wlmtsoever part of the 
tweuty-four hours is tt]>ent in a house is so much time during 
which the movement of the lungs is impeded, for trhile 
there we are generally either sitting down or reclining; and 
both positions tend to reduce the breathing capacity, the 
latter more than the former. Also, as there is liltle ntus- 
cular exertion in the house, there is a lessened production 
of heat, for which artificial heal is substituted; hence the 
gKAt difference between the t«mperatur« of the rooms and 
that of the external air, the great sensitiveness to u lower 
temperature, anil the fearof catchingcold This fearof cold 
leads to active measures being taken to prevent cold air 
entering the rooms, and consequently to bad ventilation. 
And this hypersensitiveuess to culd teud» either to keep us 
in-doors during the colder months of the year and on those 
days during which the toniiKTulure is lower than usual, or 
to induce us to so overload the lH>dy with clothes when we 
do go out that free movement of the lungs is ini|>edefl. 

The habit of stooping, wlietht^r brought about by the sbajie 
of the chairs (they are admirably sdapted for that purpose). 
by Ihe habit of assuming u »(»-caTled <^asy positiou, by mus- 
cular disuse and consequent weakness, or by pttring over 
books from the nursery through the whole txmrse of mndcrn 
education, tends to materially reduce thebreathingcapacity. 
Very ofltcucious in the production of chest reduction is the 
universal cuatum of both sexes to have their clothes made to 
exactly fit the body ot a period of rest, and thereby effec- 
tively preventing any but the must limiled movement. Does 
not this cust^im etfiHHually check any tendency to move- 
ments that would necessitate uiure than ordinary, tranquil 
breathing? And have we not enforce<l this habit by penal- 
izing its broach as indicating n woutof savoir vi'vivf Ka.ih- 
ion dictates the aixe and shape of our clothes, and ourlxMlies 
^fiavo to and do conform thereto. A beautiful example of 
'this is >eeu in the hideous distortion of the lower part of the 
chest produced by wearing a corset, that never, never ia 
{hi. Tlie compression thus produced is one of the most 
jDwerfui causes of consumption in young girls and women; 



and obviously whatever produces either forcible compression 
of the chest or direct injury to the lungs is a ranse of con- 
sumption. And when we look at the position such condi- 
tions hold in civilization, at the advances that are being* 
nmde by man's increasing knowledge of the operations of 
nature, and his application of that knowledge to hia owo 
purposes, and at the progressive increase of such tendencies, 
then we see that in consumption we have one of the processes- 
by which au adjustuicut is being made between the body 
and Ihe work it has lo perform under the changingconditions 
of advancing eivilizutiou, by the removal of those who have 
a body in excess of that work, and that the survival of the 
so-called fittest is thereby effected.' G. W. HaMBLETOIT. 
[To b« «otitlnu»d.] 



HEALTn MATTERS. 

Cookery of the Poor. 

A rAL'ijz.TV of social science has, it is slated, been instituted at 
the Univertjjty of Brussels : and Frufetracn- Berger, n Belgian 
uuthcirily tn chembtry. haw given a coun* of lectures on alimen- 
tary chemistry. In the first of them lie came to the academic 
conclusinn tlmi it was ponsible to determine with precision the 
cjuaatity of nntritiv-e elements indispensable for the repnntion of 
the power of a working-man. and consequently the amount of 
money ne<'cs(-«ry for purchasing this quantity, jind that therefore, 
when Ihe other primary Knntsof a working-man were determined 
in tlie same way, the mmimuro of salary could l)e hxed with 
scientitlc accuracy. Queulions of taste, digebtibiltty, and preju- 
dice are, however, apt to be ignored in calenlatinmi of Ibis kind; 
itn that, althoneh of vahie «s a basis of information, they an' far 
from having thepracljral use which their authors ascribe to them. 
The knowledRf nf the haiioewirp and af the rook, and a famitiar 
acquaintance with the habits and Hurroundinga and tanilt'^i of the 
laboring classe", are neoi'ssiiry to give reality lo such calculations. 
An excellent example of wlial losy Ih? done in this way is for- 
iMHlied in the alile nnd intereMing clidpiers on the Hulijert in the 
pnptiL'ir litrle handlKKik of ilomevtic economy issufd Uy Messrs. 
Cassell & Co.. and largely used in htwnl »chi.«u!8, entitled "The 
Making of the Huuie." written by Mrs. Itaniett, of St. JudeV, 
Wbitecbapel. The Mime subject is rrrnted wi(h grent technical 
knowledge and (wttrer of sympathetic feeling for the [toor in her 
chapter on '• Our National Defences," in the joint essajs liy Ikt- 
self and the Rev. H. A. Bamett. in llie well-known colleclioo of 
ciraavK entitleil '■ Prscticwble Soriflliism." Tlie subject is one in 
whicii medifsl men, Rkilled ait they are in the pliysii>lr>gy of food, 
and accnnlomed to dt-al with the pt>or birth in family life and in 
public in)ititution$. minlit give gnnit iiid. Tliat winch thi* work- 
ing-fla«»*s irufilly uoe«l in irLstruction In the art of hrsiidng, or 
slihwly stewing at a low best, romhinalidns of meat-scrajM and of 
vegetables. Any thing more loollHome and nutritious than the 
vintagers' pot «« feti. whicli. paya a corre6|>ondenl of the British 
Merlicat Jaurntil, '• I lately tasted in the Medoc during the gath- 
ering of the gra|>es, cannot well he imagined. It was so delicious 
that a supply o' it wsih ordered into the cliSteau for mid-day lunch. 
and it was vote<l by acclamation »vorlbyof acoir/un tilctt. It was 
made with leg of beef, onions, carrot's, rabhuge. and thf like, and 
poured smoking into Iwwls over sHcew of thin br««d. What a 
letwon it conveyer! tii our mansgere of soup-kitchens, ami what a 
meal for our harret^t^rs I " 

Scbmflrx-Frende C" Pain-Joy"). 
The Berhu corretpondeul of the Jlientjteutie Gttzptie tttateN that 
Professor I*yden prfSPuttnl to his class at C^harite a young lady 
affectHl with •• scbmen-freude." " It is a pity I cannot translate 
that name forjoii, (or 'paiti-joy' would convey no meuuiu}; to 
you. The patient, nt< the profes&or explained, ttelunged l<i that 
class of hyoterical women who not only experiencpd no ftuiu dur- 
ing an operation, tnit, on the contrary, bad u morbid desire to 

' Prttcburd, {.unsrak, Dkrvia, E|>Mioet. 
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have otherwi.<ie raost pilnful operationfl performe*! fin them with- 
out an ana'wtlielic. Thppftrientinqiirtfiion had.duriniraparox.Tstn 
of hysteria, fractured her lower jaw and injured the facial aitery. 
Tlie injury proved h mo»l iMTious one. and necewitatvd tlio liga- 
tion of the facial and carotid arteries, and finally the reumral of 
part of the lover jaw. The patient inaiflUKJ ufxin havlnft all three 
operalioDfl performed without an auewthetic. and told the opemlur 
that nhf had derived ^reat pleasure from t)ie operatiuD." 

Action of Caffeine. 
The PariH rnrtenpondent of the litvtUm Medical amt Surgical 
■Jottrnal r^port^ th^t at the meeting of the Academy of Medicine 
in Maich. Profeswjr Germain See read a |.<ti(ier on the reeearches 
he Iiad uodcrtulcfn in conjunclion with Dr. Lapi<-niie. Wiacltefdf 
laboratoir*^, on the action nC CAffelne on the mr^tor and renpiratory 
functions In a normal etale and in a t>tate of inanition, thticonclu- 
»onHor which may bc< 8un)me<) tipnt< followH: I.Ca(Teinf in small 
and rept-ated dut^o, about nixiy centif^rutiiti |:t>r day. which may 
he presrfTiWd with adraitla);e to wjldiers on the uiiitch, fiicililatcs 
cniiftrular work in augmentiUK the nrtivii^, not direcily of the 
mQScle itself, bnt of the motor nerrous system, cerebral S'^ well as 
medullary. The conaequence of this ilouWe action ii* to diminiHh 
the eeniffltion of efTort, and to avert fatigue, which cotisiituttri« a 
nervuUH and at the ^ame time a chemical phenomenon. :*. Caffe- 
ine prerents breath leitiineds and palpllationft consecutive to effort, 
■which is of Kreat importance. 8. ll tlius immediately communt- 
■cstc« lo a limn who jfiveii hiini*el( up to violent and prolonged 
exercise the aid timl he requires. 4. In prothioing thiii excitation 
of the cerphro•^|linft] motor nysteni, on which (I«?pendi* the ftug- 
xnentalton of the muaculsr tonicity, the caffeine atipmenrs the 
vraate of the carbon of the or:gBntiim, and (Kii'ttcutarly of the 
•mus«-le»i, but it does not re>tratu tlie uitroBenouit nasie. It there- 
fore U not, in ihe t'lrict sense of the word, a means of tuiving 
(mof/en tdpargne). &. A faving action in general can take place 
in the higher animaht in a complete manner to prevent the in- 
jtiriouH eltcclM of fautiUK.only in a condition imiHMtftihlv to realize; 
uaiiiely. inaction or immobility, more or less abMlute where tlutre 
is little expenditure without work. With caflTeine, weol^erve juat 
the reverse, that i« to say, an intonw work, which we will obtain 
only at the expend of (tie wear and tear of the ort(ani>«m. The 
animal machine can work only in conauiuinftnuDbuHtihie matter!!. 
and it is precisely in promoting Ibis combustion that catTi-iiie per- 
uiita mn^cuiar work even during fiioling. 0, CaffeiQe ha9 not, ait 
iit generally believed, the marvellous property of n-plncing food: 
it only replaces the general tonic excitation which the iiiRei>tii.>nof 
rood produces. If it he admitted that it ie the direct and im^tan- 
taneous action of the aliraents which stimulate the stomach and 
the nervous system, and that their alimentary value is primarily 
■nothinK.one niixht ^uh^tituteone stimulant for another. CiitTctnc. 
fur from eimrinK the reserves, will place a fasting man in a po«N 
iion to undertake his work only by altackiUK these reservt^. the 
deetrnclion of which it hastens by the excitation of the nervous 
ajBtero, and, by ita medium, that C'f the muscles. The orKauism 
will then Boon am up ita nutritive supply, and the cuCfeine will 
not prevent it. It iif, nevertheless, of ioconteataUle but tempca^ry 
utility for the physical forces. 



NOTES ANP NEWS. 

A NCicBEB of Chicago "lady rordicald" are tiaid (o have or- 
giutized a committee for the purpostt of securing nn international 
congress of women phtiiiclan^ in 18U*3. 

—One of tin* latest additions lo tlie tTntversily of Pennsylvania 
lathe eslahlishmeiit of an archieolcRiral mu!^um. In addition to 
the American specimen*^, the museum contain^ a fine rollfciion 
of SiDts. brouKc implements, and pottery from Europe, as well as 
objects from Asia, Africa, and the South Sea Islands. 

— Dr. Rotbrock. professor of t>otany at the Univereity of Penn- 
sylvania, ts preparing for the cslablishment of n museum which 
promlites to lie of unusual induhlrial ini|»ortanfe. The new col- 
lection, to be called the "Museum of Economic Botany,'^ will 
con-iist of s(ieciraeiw of all kinds of woods, vegetable fibres, grains 
And drug», arraoKed so u» to illustrate the proce^ves of munu/ac- 



ture from the raw product, and Iho various u«e» tn which each 
material may be put. 

—A study of the fiK<iiV8 presented in the tt90 edition of Georjre 
P. Kowell & Co.'a "American Newspaper Directory" reveals Bon»e 
interesting facts pertaininj^ to the business of newspaper publisb- 
ing. ThiK volume, which wax issued April Land is the acknowl- 
edfted authority on new«pa|M-r statistics, CNtiuial)^ the total num- 
ber of (Nipers now publi^ied in the United Stntes and Canada at 
17,760. Of the«e, 813 ate Canadian publications. This is a nel 
increase, eiiice lusi year, of 9^ in the United tJtateD and 24 in the 
Dominion of Onada. • 

— lu the course of i>otne excaratfona lately maile at LadwigiT- 
hafen. ou the E{liine. the tibia and two teeth of a mammoth, anil 
the jaw of a slaic, were found. The skeletim of another "ante- 
diluvian" animal, iViifurf etatee. wuf dtscotered in tite limesiono 
m^r Oberhildrttlieim. The researches are l>einc continued. 

— .\ccorthnj,'loa French journal, the nurnljer of foreijtn students 
now Ktudyiug in Pun« is alxnit 1.000, of whom 729 (.107 of tfaeni 
wouien) are slud^iii}; medicine, and I9i law. Literature haa 6ft 
(inchuling wom^nf, science ftO, and pharmacy 23. It is remarka- 
ble, Bays jVfifuiv, that Rusfia furnishes the larfte^t conlingeul of 
the foreifcn medical sludentP. \iz., 150; America comintc nexfc 
with 139. We dud no mention of GnRland. The foreign elem&nl 
is. on the abo^e estimate, about one-lenlh of the whole. 

— At a meeting of the iSocictc Chimifiue de Paris in March a 
pHpcr by M. Medians wan pre»cote«l hy M. MoisM>n, announi-inj^ 
the isolation of f1oon>ftirm iCIIF,), the lluorint- anslfifiue of chlo- 
roforni ((-'HC'l.j. A brief abstract of this preliminary conwnuni- 
caiion will be found in the Chrmiker Zeituug for March 2tt, 
Durintt the course of the work recently published contx'rnius 
propyl and ihopropyl fluoride*, wt learn from jVo/iire, M. Meslana 
had oi^casion to st4idy the action of silver fluoride uikiu iodoform. 
The refiult of this action was found lo vary according to the coo- 
ditions of ex|>eriment, IJciutd producit) being obtained uuder cer-j 
tain condilion<i. and gai>euus piroduclit under others. The eni 
result, however, was always the production of a gas, which turn*' 
out to be fluoroform. Chloroform, as is well known, is readily 
attacked by a warm alcoholic solution of jiotA^h. pota-^siuD^^M 
chloride and pntnssium formate being produced : CIIOI| + 4KOE^^| 
= II . (:(X)K + 3KCI + 2U,0. It is interesting to learn that 
flmiroform behaves in precUnely' the same manner, for the gas la 
decomposed hy either aqiieous or alcoholic potash with forniaiion 
of fluoride and formate of potassium. On being heate<I to rednc 
in a t:lHs^ tube, fliiomfonu U aliio deix>mpo^ed, with productioi 
of gaseous silicon tetralluoride and a deposit of carbon. Tlie gas^ 
is only very slightly alxiorbed by water, but it dissofves readily in 
chloroform or alcohol. Fluoroform hns also l»een preiMireil hy 
sutmlituting chloroform or bromnrorm for the iodoform used io 
ihe fir^t experiments. 

— Tlic Mip^Tiority of the highwajs of Europe over those of 
United Slates is one of the drat things which attracts the atten- 
tion of the traveller from this country. In Buruiw.- the roiids are 
wider the sui)ervi8ion of officials who ai-e thoroughly trained for 
their work. In Ihe United States road-enginoering is committed 
to the c4:>nlrol of citizens not particularly interested in Ihiit im- 
po«ed tiL'k. and with no special training for their duties, 
results are evident. Our public nmds are a disgrace lothe people 
To :tbsist in remedying this condition of alTairu in Ohio, by 
seriiuatiii]$ information on the subject of tuads, and prrtfier hi 
with regani to their construction and management. Case Schf 
of Applied Science, C!I*-veland. will give, free of ch-irge, inatrnc 
lion in road engiueeriug ttulScient lo qualify a man of ordinary 
intelligence to pn>i«erly Ktcate and managi) a highway, The io- 
etruction will coniiM of leciuro') on the following topics: location 
and construction of roadii: keeping np and repairing roadd; ditcl 
ing and drainage: road-niuking machinery; improvement of tt 
surface of roads, including the iiae of gravel, broken stone, planlr,^ 
paving, elc.; highway structures, including retaining wall*, cul- 
verts, bridges, etc. ; cost of earthwork and m»>chanical sLnictures; 
highway administration: and laws relating to htghwa>-s. For 
tho»e who dc»ire it, instruction will he given in the ii^ of inf^tru- 
meuts employed in road-engineering, — the coni(iass, trMiiHit, ami 
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level,— and id drawtDK plaU, plans, nod proBle?. Besides the 
instriii-tion Riven by the profepsors or Case School, praclisiog 
«nginp«ni or wide dxpfrioiico will ^ive leotnros on xpfciiil 
topics connerteJ with rond-nmkinfE. The only preparation nee led 
for the course of uutiruction ia n cooiioon EnfrlUh e:iucation. «njc-h 
a» biiivi>n in thp diatrict scboola of Ohio. The lectures will be- 
gin t)ic firH Monday in February, 1891, and will coiititiue Tour 
weekH Tlier** will \n.- no charge of any kind made by CHJ'e 
Scbrx>l. 

—There is an ample demand for ihe increaKHl use of B04ip in 
India: for nt pr-^ent. after allowing for loenl rnaiuifat.'ture. it nifiy 
be said t)f tbe |>enpln of India that soap in to ibem nn unkituwu 
luxury, the nmHUmption being at tbe rate of le'^a than a HbillinK*') 
worth for every hundred InhaNtsut^ a year. The impuria of 
soap have, it ia true, niure than doubled during? tbe laat six years, 
and Ibo trade i» steadily increaBini; front jear to year. It is not 
any thing like a large trade even nnw ; for thL* larKest quuutity 
yet imported, that of the year endinj; April, l8Sfl. reached only 
74,000 liundredweijflit, tl^ value of whirb war $511,445. Tbe 
bulk of this wad from England, ihe other Karopean states* supply- 
ing only a little over B.OyO hundrwlwciKlit. The )i0(i]>-factorie8 
at B^riilMiy. Jeypoff, and Mr-enit are dning wrll. and increasing 
their unt-turn, and thi^ loeal demand will most |in4iaMy now gn 
oo increasin^f fr*>-M jear to year. The snap niiiniirncturo<I by 
these conipanieti ii much liked by the nHtivtv. and i^arik-ularty 
that variety enlled •• tef^table " soip is in much rcqut-si. Hiu- 
doos of the orthodox type would not fom-b a i»(»ap made of tallow 
or animal fat, ax it i« af^ain^t the principles of their roUf^ion lo do 
■eo. Sueti men and women in general, therefore, did not use so;ip 
at all. and ^contented lbein>*e!vt'8 by cleaning Ihetr liandH with 
simple earth, or ihe flmip lulu's cf sjierieti nf Sopintlun nrMi the 
Jegome.; of Acnciii coticinna Sinee tb« prr.duction of tlit- vccpta- 
b'e aofl|). the objection to the intr<KlucIion of that arlirle in tlip 
native II iuduo houHehoId is ovcreume. und i-oap ia beginning to 
replace tbe primitive clay and veactat)le sulslanceH used. About 
8,000 burtdredweiubt of native-made soap is nnw exported 
annually. The ini[>orCs uf »aup of all hinds into BritiBh India 
have lH>en as foliowit In (be last eix years: LS88-84. 34 447 hun- 
dredweiiiht : I8^4-'^^, 38.075: ISSS-SO. -Ill,8(t4 ; 18WJ-87. 59016; 
I89T-tW, 6 ,li)U: 14t*8-89, 74,073. The lmi>ortd slnre lhi« havp, 
however, been declining Of .'iOO.OOO liundre<I weight of :.L»ep 
•exported from Bngbtiid in IS8S, 7S.3TS hundredweight went Co 
India. 

—Tbe problem whether kaugarooa can be acclimatised in 
England appears to have been solved at Tring Park by a verj' 
simple process. Hitherto it »(,>eiuH to have been ut>Humed thai 
the only chance of keepiug kangaroos in that climate i» to reur 
them on the principle whifh, U* UHe a vulgar r.olUKjuialiiHm, ift 
known aa "coddliug. " They have accordingly heen kept 
and tended iu pens or small enrlosureM, as we see tbeni in 
Regent's Park, At Tring Park, however, according to the 
iDtereaiing account of Mr. Walter RothBchild, they have pfmply 
been lumeil looite in tbe park and woods, and the experiment 
has proved remarkably sutrensful. Fifteen years since, tbe 
late Huron de Rotliachild eudeavurcd lo breed kaogurcios; but 
the male and yonng one wore unfortunately poisoned by eating 
laurel. ~a danger which Knglish kangarco-breedere will do 
well to note. Of late, however, the experiment has been 
renewed with aucceas. They are found, we are tnid, to breed 
freely, and there are now to be seen id Tring Park twenty- 
'eleht or thirty native kangaroos, includiog the red and black 
specie", Bennett'H walhiby, tbe black wallaby, and the larger 
uiacropius, generally known as "tbe giant kangaroo." 

— In rettpect to a atatemciit alleging that the Auatralian Gov- 
einment h»d refu.sed Co allow M. PuHteiir the reward of £20.050 
offered to the ]feri(on who iihould suf^e^t the be«t plan for tbe 
deatruction of the nibbit.s that infest that colony, M. Pasteur is 
reported to have said that (his was nut so, for the )«imple rea- 
son that he luul never sought it, and that, owing to circum- 
atnnceft over which he had no control, he could not claim Nuch 
a rewanl. He had sent M. Loir, his nephew, and another of 
bia a^rtihtants, to Auttlralia in order to try the experiuients 



which he had made in his lalNiratory on a more extended scale. 
Tlje assistant.4 leturned to France after a few months, discour- ^ 
aged. Afcording to M. Pasteur, says the Britimh Medical 
Jouritat, they were tHjt allowed by the commiasion appointed 
by the Auntralian Govemiueut to Diake any imjiortunt experi- 
meota. This rominission |ieimitted the assistants to inoculate 
a few rabbit)), and tbe ez[ierimeat8 were successful enough to 
warrant u furtlit'r eztensiun of the authorization: but all ''orts 
of delays and adjournments were eause<), until the assistants 
absodoDed all hope of being able to carry not the purpoee for 
which they had undertaken the voyage to Australia. 

— Ten million young whitefish from the govermnent Hsh- 
halcbery on Lester Hiver, Minnesota, have heen placed in Lake 
Su|]eriur this spring, and it is intended to place tlftecn million 
more there at onctf. About one-fourlli of these will probably 
survive, maturing in four years, if the illegal work of tbe pet- 
tisherruan can be prevented. 

—At tbe meeting uf tbe Royal Society of Edinburgh on Feb, 
S8. Or. John Herry KaycrufL communicated tbe results of some 
rei'ent investigationti on voluntary muscular contracticMi, Dr. 
Haycraft's observations are Interesting both to phyaiologiata 
and to physicists. Where a muscle is atimulatAl by an elec- 
trical shock, all tbe flbres of the nerve receive the same stimu- 
lus. and all the fibres of tbe muscle to which the nerve passes 
contract together, and in the aattie way. This is not the caae 
when a mubcle contracts act receiving a natural nerve stimula- 
tion, starting either as a result of volitiuu or of reflex action. 
The central nervous system Keems unable to atfect all tbe flbies 
of a muscle, through the numerous neiva-fltoen paaaing to It, 
in such a manner that they all shall contract exactly in tbe 
same way. Tbe reason for supposing this to be the case is the 
fact, observed by tlw author, that fascicular movemeuts are 
always present within a muscle during a voluntary or a reflex 
contraction, so that tracings taken from ditTerent parts of the 
same muscle invariably differ from each other. The experi- 
ments were conducted, yalure states, both upon the hum,iu 
masseter anrl the gastrocnemius muscle of tbe frog. These fas- 
cicular movements occurring williiu it, will prevent any muscle 
from pulling with |>erf«.'cl steadiness un any lever or other 
registering apparatus ; and the tracings taken by means of such 
apparatus will abow oscillatory waves, often very rhythmical 
In their appearance. Mauy observers Itave concluded from an 
examiuatiou of theso tracings that they iudiealc that Ibo central 
nervous system dincharges impulses into the muscle at a rate 
correspoading with tlutt of the oscillations observed. Thus 
aonie observers find twenty, others ten, uscillation.4 per second 
in tbe muscle curve, and they consider that the nervous system 
di»cbai>;es into the muscle at these rates. Tbe author finds 
that tbe fascicular movements Just described as occurriag with- 
in tbe muscle itself account fully for tlie uecillatioDs Heeu, the 
irregular aperiodic movciueuts uf the muscle conii)ouudiiig 
themselves with the period of oscillation proper to the register- 
ing apparatun itself; for, by varying the instnimentH used, the 
resultant curves may be varied at will, slow oscillations ap* 
peoring when using instrunienls of slow |>eriod. quick oscilla- 
tiona when using instruments of ijuick period. The author 
suggestt) that tbesi- fascicular nioveuu'nts probably Recount for 
the prfxluntion of tbe iiiiiFicle sound, which Helinboltst long ago 
pointed out was cbiedy an ear- resonance sound. This, of 
course, could readily lie evtiked by any slow aperiodic movement, 
and tbe fascicular movements within the muwte must, at any 
rate, assist in producing it. Tliese fascicular movements may, 
perhaps, acctiunt for the results obtained by Lov^n with the 
cap'illaty electrometer, for it is more probable that be wa 
registering the })eriod of his own iiutrument than that th 
muscles were twitching at the slow rate of eight times pe 
second. If these conclusions are correct, there remains litt 
to be said iu sup|>ort uf tbe (heury generally accepted, that th 
nervous system nornnally dtschnrges nerve impulses into thj 
muscles like sliots rjuiekly tired from a revolver. It may 
that thfs is tlie case, but the subject retiutres more extended 
inveatigatiou befote any deDuite cooclusioos can be arrived at. 
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Wr havb received tlie prospectus i4 Barnanl ColleRe. the 
ioatitution fouDded lattt year in New York to enablp womeo to 
roceive collegiate inBtruction from the prof^h^ors of rolnmbin 
College. Tbe two corporatiODs are distinct: Imt Columbia fur- 
nitibea tbe teachers for tbe women's college, aod conrers the 
deereen U|Kin ItH gradnate*. The new cMllejie wn.i n.impd after 
Uie latf Preaideot nuniard nf Columhii), in Knititiidt- for his 
efforts in t>ehalf of tbe htgber education of woiiieD. Tbe 
pamphlet now before an rontaintt the refinirempntti for admis- 
sion to the Barnard, togethi-r with thv catir»e» of Hiudy during 
the freahniun and soithomore years. The requiremeols for 
Bdmio-^ion conniBt of the element-9 nf Greek. Latin, and mathe- 
matlo, with English ^ramtaar and coaipositiun and nouie 
history and f?M>jiraiihy. The stndies of the fii«t two years ore 
in tbe same departmpiit.t, with the addition of i-beinislry and 
botauy and the Freiicb and Oeruiuu laupuHt;e8. It will he 
seen, therefore, that tbe fnundern of the new iastitulion^are no 
Innovatorx, but liave adopted the eour^^i- of «cudy usutilly pur* 
ailed by jouiik men. The studieti thu» fur annoimcetl wem 
rather too largely technical, but probably Those of the junior 
and senior yenrn will he leas ko. Several j>i?st-griidiiate ro'irtieii 
are also pmvidvd, with opportunity tu obtain the degrees of 
master of nrtfl. doctor of philosn|>hy. doctor of letteiH, and doc- 
tor of Hcienre. On tbe whole, tbe prof^mmc promises well, 
every fri«n<l of humanity will wi«h the new college God 



TMR MARINE BIOLOGICAL LABORATORY. 

Thk third nefwlon (I9t0) of the Marine Biulogioul Laiioratorv 
nill be held ihtit summer. Theoorpaof in^lraclomconHintsnf Dr. 
C. O. WbitmoD. director, profeae-trof zoology. Clark UiUrersity,. 
editor of ihe Journal 0/ Morphology: Howard Ayera, Ph.D.. di 
rector of The I,«ke t*lK>rator.v. Mihvaiikve: E. G. Gardiner. 
Pb.D.. instructor in zoology, MafiRai-huHetis Institute of Technol- 
ogy; T. Plttyfair McHurrich. Ph.D.. docent in lofilogy, Clark 
Univeniily; J S Kingsley, Sc.U.. prufeasor of io6lo|jiy, Univer- 
pity of Nebraaka: H. C Bnmpus, M.A.. fellow in Roi'dogy, Clark 
University; W. M. Kankin, Ph.D. PiiuceUtu Colleut: W. A. 
Setcbell, B A , a<»islunt in botany, Ilananl L'nitersitj; Takano*' 
Kyoicbe, artist: C. W. Kiij;, laboratory a*!>iptant. 

In nddiiion to Ihp regular courses of iostruction iu zoOlogy, bot- 
any, and micxoocopical tecboiiiue. consisting of lectures and Iab> 
orat4>ry woik under tbo direct and cuu^tanl tiupervit(ioo of the in* 
structors, lliere will be two or more courses of leclurea on sfiecial 
subjects by meoiberv of the stafT. One such cmirse u( six lectures- { 
will be given by Dr. McMorrirh on the f/gdmzoa. Similar 
c-ourse^i on the Crt*WiW'«i and e^-hinixlei-ma «ill be given by Pro- 
fe^«6or Kiogtiloy nml Dr. Rankin. Tbt-re will alau be ten or more 
evening lei-lureit on biiilogi<.-n1 8uV»jectH of general iul4-*n.-»t. The 
Hrat of thetw Kill Ih> given by r>r. Whitman on July d. Amou^ 
those who may ointrilmto these lectures and take port in the rtis- 
cuosionM uiHjn them umy he mentioned, in addition to the instruc- 
tors al>ove named, Ihu rol'uwintj: Profuttsorj E. B. WiIkio of Bryn 
Mawr, C 8. ilinotof Harvard Meilrtid ScIio<j1, W. T. Sidgwick 
of the Masaachuaeltji) Institute of Technology. 8. F. Clarke ot 
WilliamH Cullefie; Dr. G. Baur. recently of Ysle University: Dr. 
EJenry Orr, recently of the Universities of Jenu and Princeton; 
Dr. C. H. Cigenmanu, reeeully of the University of Indiana; 
Profeiiftor W. A. I-ory of Lake Fortwt University; and William M. 
Wheeler of Milwaiiki-e. 

Tbe laboratory U locatetl on llie roa.'<t at Wood's IIoU, Uasea* 
ctuisetts neur the lal)onilorie» of the United Sl8tc« Fwh Comnibi- 
sion. U baa already been found nere3;>ary to add to it this year 
a lihritry, a kctu«x*-rtwm, and six more private Idtioratorics. The 
building coMfists vf two slorie»: the lower for the ust> of ttiideot«-| 
receiving instrurtion, tbe upjier excltixively fi^r inve^tig.itors. 
Tbe lalmratory bus aquaria »up)>lied with running sea-water... 
tmats, collecting sppaiatus, and dre<Ues: it will nlw Im; supplied 
with alcohol and other r_- agents, glassware, and a limited num>' 
Ijer of uiifTOtomeft and minrnifirope.'i. By the muniti.'ence of 
frtenrls the library wiil be provided henceforth not «mly wjih tbe 
ordinary text-lMwks and works of reference, liul als«j with tlw 
more imiKjrtaut juuriiuls of komIo^v and botany, some of tbein in 
coraplele seriefl. If the necessary funds can l»e obtained, the lab- 
oratory n-ill h\»o be provided with a fleam- launch, and in any 
event there will bo opportunities fur collecting raaterisl for study 
and invent igati;.>n. 

Tbe lubuniUiry for investigators will be open from .luue 3 t< 
.AuR. 30, It will Iw folly equippeil with aquaria, fthisAware, re- 
agents, etc., but ndcroscopes and mlcrotomea will not l>e pro- 
vided. In tlii:) department there are fourteen private lalKiraloricftj 
supplied with aqtiari)!. running wjiter, et*-., for the exclusive use- 
of jnveiit)||.')>tor.-i who are invited to CArry on their n>!«-iircheA herv 
free of charge. Tlnwe who are prepared to l)egin oriRioal work,. 
hut n'liuire supervision, imperial suggeHtion!<. crttitrisiu, or extended 
instruction in technique, may occ-up> laWe* iu the general labora- 
tory for Invtstigidorw. imyiiig for the privilege a li-e of fifty dol- 
laiK. The nurnttf'r of such inhluK is Hmilfd to ten. Applicants 
for them should stale preci-ely what tliey hare done in prepara-. 
tion for orininal work, and .whether they cau bring a complete, 
oultll; viz.. mlcrcMcope, microtuiue. (.-amera-lucidn, etc. Special 
otiention is inviii>d to the opptirtcniiiesofTereil to live holders of|j 
these taMes, aa It ta bi'lieved that they ar» somewhat unusnaL 

The lAl>oru(ory for ;4tudcnt'' will be opened on Wednescjay. July' 
]l, for retiulur coiirsue of seven wi>cks in marine zoolo|iy and bot— J 
liny, hikI mirroiHropicnl tciiiniqiie. OpjKirtunities will hf given, i 
for c<>lleetlnff and pn-pnrinK mat^Tial for use in the class-room 
and for a|KKial tines of study. Iland-Ien^eis dissect mg-inatni- 
mentii, dnwing-maleriidii, etc., may be bought at eoul iu tbe lab- 
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oralorj. It m (lesireH lliTit ntudimts owning tnicroM.'opeBor micro- 
tocDea should bring ihem. and npplicanta for ndmiBfrion should 
Btale whfllirr tills rfquirement niti !>•■ poin|>Iifil with Th*" ftf 
for workor* in this tU-parlnifiit ie Iwenlj-tlve rlollais. f-ayflhle in 
adTant!e. The numlier of stiidfQls will lie Iimit4>d to Uiirty. i^d 
prerereoce will be ftivt-n to teach tre or oUiera alix-ndy qiialitie'l. 
By jtrniiissian v( th« direct^^r, sttulents amy beai" tln'ir iudtvid- 
uaI work aj* early as June 15 without extra charge, I'Ul I he regii- 
lar courses uf iiii*(nictioii will not bfRin before J\ily 1) Apiiliea- 
tion* Tor placid in either departmpnt nhould be nddres<#<l to Mm 
A. D. PbillipH. aecTeUiry. 2il Martborou^^h Street, Boeloo. 

The Marine Biulogical I^sboralory i» intended to eontiTiue itnd 
enlarge llie work of (be labornUiry nt Annisiiiiain, cflrried on for 
six yearw by the Woman'R F:4lurat]on Association, with Ibe «ro- 
opcration of the UoNton Society of Natural Hillary. Tbe annual 
reportH of the inftees, rontattiing an accouot of ilx organization 
and work, may be obtaiocd from the seerctary. 

BOOK-REVIEWS. 

The Anntomti of the Frog. By Dr. Albxakprr E<.'RKB. Tr. 
by (ieorgfi Ilaslnni, M.D. Oxfonl, Clarendon Pr. ; l»nHon, 
Henry l-'mude; New York, Macniillnn & Co. 

Tills volume is Nu. U. of the "TmnntattuuH of Foreign 
Biological Memoirs." The first part of Ecker's "jVoalouiie dea 
Froschea" appeared in ]H(I4, and tin* second part hixleen >enrB 
later. Thia wan the groundwork on which Dr. Uaslani pre- 
pared bin ■"Anatomy," adding many facts which he deduce<l 
from hit< own peraonal investigulioau, and in geoeral bring- 
ing the hook up to diile by includinu the results nf recent 
researches. It may seeni to many rather (>ecuiiar that ho niueli 
labor fibould have been expended on the Htudy of ttie minute 
aoutouiy of so iD^iguificuut a creature an the frug; but when it 
IB rememlierefl tliat for many re&8on» the frcg bait (or years 
been studied by rieientifi't; men toplucidate intricate pbysiologicul 
problems, and that to-day no animal is more commonly found 
in pbTflioiogical lahnralorie.** tbnn the frog, thi"* jtcculiarity will 
cease to exlttt. It would be interesting, did our f«pace |ierinit. 
to review the intimate relations wbicb the frog has cuittaiTie^l 
to im[K>itat;t discoverie?*. Hwatnmenlam. more than two hun- 
dred years ago, called attention to the ad%-nnl«ge& which the 
frog poa»es«ed nfl nii aid to scientific ntndy. It was from acci- 
dentally obsexving the conliactionH of the uniRcIes of the 
deoiiiletl hind-legB of a frcg that Ualrant was led to abandon 
alt other cccupations and invesligate the pbeiioirenn which 
were the hasiH of fiaHanistn. 

Our knowledge of the capillnry rirrulation of the bhwd rest* 
upon Leeuwenhoek'a observations of the web of the foot of thin 
animal, and the g)ll» and lail of itK tadpole: and to-day the 
frog afTords almoi^t ibe ouly material for the inveKtigotion of 
the excitability of nerve and its asROcialed electromotive 
cbaogefl. Histology is also deeply Indebted to the frog for its 
preoent statuH. The <ilructiire of nerve-fibres, their orlnins .ind 
termtuatioiui. and the structure of mnttcolar fibrt^. have all 
been studied raore in the frog than in any other cre.itiire. Tliese 
and many more reasons might be given in jubtifimtion of 
devoting ao much time and labor to the i>reparation of a book of 
stKh size on such a rcHtricted Bubjecl. Am a book uf reference. 
the viilumn if* invalniible t^i every biolo^ictil stinleiit. It is 
very complete in all its parts. lM«iiles being admirably printeij 
and illustrate. Taken as a whole, it might well serve att a 
model tu all publisherH. Ttic jiapcr and the type are especially 
worthy tjt commendation, 

Piftfi tad Eifvtriciti/ iu Meiliciue and Snrycry. By(i. A. XjlvBlu, 
Jun., Ph.D., and (ir-onnE H. Ucmtl, M.D. Pbilmlelgihin 
and I>ondon, F. A. Dana. 8". 92. 

ELKCTBici'n' is becoming more and more each day an impor- 
tant adjunct to both the pliyiiiciun and the .surgeon iu their 
battle with diiH^i«e. 'Wbeieas a few years ago no one but a 
Rpecialist was expected to know any thing'abnut the praclir-al 
application of electricity in medicine, to-day many phyKiciaiiH 
ID geoeral practice, and laying no claim to being specialists, 



bave in their officeu the applianceK neceai^ry for the treutinenl 
of disease by electricity. Drs. Liebig o'nd Robe Irave tlterefore. 
in ih'Huing tbiy bock, trnj^plied ii guide in a compatatively new 
field, t4> those who have up to thix time failed to find in the 
literature of the subject all that was necessary to enable them 
intelligently to make a practical use of ito importaot ao agent 
as electricity. 

This volume is divided into three parts. Tn Part t. the vari* 
oun forms of electrical and magnetic apparatus are described 
which are likely to be of ust* to the phynician, togethtr with 
the beat arrangements of cells for any given work, the con- 
!<iructton and use of galvanometers, the theory uf the cbemiral 
uctiitii taking jilace in the Htorage-cell. and the best methixis of 
caring for batteries. The electric nwlor, the telephone, an* 
the phonograph are also here dencribed. I'art II. describes the 
effects of electric current upon the body in health and dtsease, 
Part IIT. treats of the appliraticD of electricity to tbe treat* 
ment of disease. 

The work is a most valuable contribution to the eiucidaiiou 
of a mo«t. intricate subject, and coming just at thts time^ 
when there is gucU a general interest in tbe manifold appHca 
tious of electricity, mutit receiveacordial welcome not only from 
memberu uf tbe medical prufedsiou, but aliK) from scientii^ta 
generally. • 

A'ofi* on American Schools and Training CoUege», By J. O, 
FlTf,-H, New Yiirk, Macntillan & Co. Ifl*". 60 rents. 

Tute little l»ook, rpjirinted from a reiwirt to the English Edu- 
cation DefMU-tment. contains the observations made by the 
author after a visit: to the schools of this country. Mr. Fitch's 
opinion of American public schools is in the main very favor- 
able; and the criticisuut he makes on particular points, 
together wiib bis occii><ionnt coniparibons between our schools 
and the EngliHb, ought to W ui^efiil to American educators. 
The chief excellence that be notes in our school system is the 
enthustaHut shown, not only by teachertf, but by the public as 
well: while tbe chief <lefect, in his opinion, is tbe excessive 
miuuleuL'SH with which the lessons and the mode of teaching 
tbeni are prescribed, po that nothing is left to tlie spimtaneily 
and originality of the teacher. He dwells iji^ton this topic at 
conwidemhle length, remarking that "text-books and certain 
accepted forDinlas apf>eare<l to dominate tbe work of tbe classes 
too much." and adding (but English teachers would dnd such 
minute regulations an intitlertdde restraint. Fie uminlains at 
the same time that the English elementary schools give us goo<l 
an education as thoFte nf tbit^ country. Wltlv regard tn trnining- 
colli?ges, or, as we call them, normal schools. Mr. Filch lhink«. 
we are as yet but {Kiorly e<)uipped, tbe number of such institu- 
tions being far too small for the wcrk required. Be notes, bow- 
ever, that certain other mrslex of training supply to some 
extent the place of normal scliuolii: and he dwells with special 
interest on the teachers' atPvciatioDa and lesding-ciicles, 
which he roganls as admiiabte leutures of our educational sys- 
tem. As he came here to study the public schools, he has very 
little to say about the colleges and universities, wliat lie does 
say relating almost exclusively to tbe worthlessness in general 
oC American c<>IU-gp degrees, — a mutter that lias been much 
discu!K*ed among our^Ovcs, and os to which tbu author'a 
remarks are not a whit too strung. We commend the book to 
the notice of American educators. 

Pmoiicat EfectHe*: A Uuiivrml Uanily-Book on Ewryilitff Eicc* 
triati Matien. New York and London, Spon, S-". 75 
cenbf, 

Thi-S practical volnmo is a reproduction of a series of papers 
on electrical subjects which originally a]>peHred in the third 
series of "Workshop Receipts." It is intended mainly for 
that large and rapidly growing claits of scieniiftc amatcuis 
and conscieDtions artisans who, thrnoirb inclination or neces- 
sity, are tc«l inlu the Held of electrical practice without having 
time or op|)urtunity tu msJie u thorough t^tudy uf the subject. 
In other uonls, it contains n fund of infoimation of uil 
eminently useful and practical character, though not wlii^t 
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maj b<> kMked Tor in idoto (xmipleti; treatiuM on the ftubjcct. 
To thtMtc! baring electric bellti. r^li^phon&jt, or electrir light!i in 
their bouses, and who are oot pnictical electriciaos, the volume 
ivitl be found a coavenienl reference- book, cuntaining many 
valuable suggetitiuits. 

Among the oubjoctu discudsed in the book arc electrical con- 
nectton!(, alarms, bntterieA, belli^, i-arhomt; indnrtion, int<*n- 
«itr. and reaiiitaace coiitt; dyoatiKi-elecltic uiachintry; tire 
risks: electrical [ueasaremeatit: microphouott ; electric motwa; 
phoD0grHpli4; pfaut'ij^liones : uccuniulutont: and telephones. A 
ifficient nnmber nf illuslratiotis are introdiX!«Hl to make rieor 
ivety poiut touched ni)on. 



AMONG THE PDBLIHHEKS. 

A SEW tHK)k by Dr. J. G. Firch, enlilled ■• Nou-e on Aineitcan 
Schools and TruinmK Collegia, " has tfen itvued recently hy Ibe 
MacindhinK. The w<rU-kno*vn "Lectures on Teaching." by the 
aame uutlior. h^a iwwwkI through uiimy editions, having leen 
adopted for use bjr the Teaehets' Rending Cireles tliruughout the 
«uunlry. 

— Ward Lock. & Co. will publish early in May Lane's " Man- 
ners and Cttflloiniior the Modem Egypiiuus." 

— Tlw J. B. Lippincott Company have in pres* "Economic 
isis of Protei-lion," hy Piore'»»or Simon N. Palten of the t*ni 
Ter^ity nf Penn^tylfania. 

— MacmiUan & C". will pnbli'^li at once a timely book nn Ibe 
diver ijuc9lion. to be f-niitM "Silver in Europe," by S. Dana. 
Horton. a delegate of the United Siat^tt to the Iniertiai tonal Mon 
«eary CoDferonce helJ in Europe in 1S78 and 1881. 

— D. C. Ilenlh A Cij. of Boston i-sued last week '• Deutsche 
Lileraturfte^hichle," Vol. I., I.y Prufeeaor Cnrhi WeocktlHieh of 
Wellealey College. Tlie |:urposc of lliis wi>rk, which is to he in 
ihree volume*, b to oiler students a hitiory, in Ibe Uerman lan- 
guage, of the groirth of German liierature. 

— Pictures of fiflpfn representatite houses Imilt through the 
agency of building and loan e.'WOcialioDB will appear io W. A. 
Lion's article in the May .'ycrUtner, with the atory of how each 
one wa^ built told by lltf owner. Bn>oklyn. HiA!be«'tt-r, Pitla- 

f-burgh, Readuit; (Penu.j. Cincinnati, St. Paul, New Orleans, and 
■Sun Pranci»-co are mn^itg the rities represeated. 

— De Wolfe, Fi»ke, & Co. bavp |>ubUshed " Lake Oiauiplain 
and its ShorpH," by W. II. H. Murray, a narrative of the iraji- 
tious and history of lAke Charuplatn. with a dem-ription of 
yacliting. ennipiug. and lUhing. Mr. Murray's chapter on the 
-great national jmrk ie included in the vohime. 

— PrKft-asor.-t r«<[vi.<i M. Haupt ami Edmund J. Jiuiicb, of the 
tJniveraity of Pennsylranla, have jiiaC completed a inono^ra^h on 
^'Cau'ibi and iheir Economic itelation to Transportation." The 
former deals with Ibe t^chnicil side of the question, w-hlle the 
latter di^cusi'os ilts economic aapecta. 

— Clarenif Demtng has found, in the oianifu-ript di«ry of Wil- 
liam Brisbane of South Carolina, tiome i>en-picturefl of the FirHt 
Napoleon, an \k appeared to Mr. Brisband when he visited Paria 
in 1S01. Tlie niosit iutvrestmg of tliese, deii<,Tibing the coronation 
procession, ibe presentation of colors uu tite Champ de Uar«. etc.. 
will be published in ScrWner's fur May. 

— The AiiiuiU of Ojf$iac<-lugj/, formerly puhlUbed in Boston. 
liAS t»een erdarij^ed and a uew depsu'ttnent added, the name being 
changed to Annuls of Oyncproloyy ittul Fwduitry. The lutttT do- 
partmeut i« und(;r the ei1it<irshi|) of Dr. tjiiiis Hiarr of Philadel- 
phia, formerly profeMor of di*ea^eii of children at the Univi-r^ity 
of PenntiylvRnia. The journal appeaU wiih more Iban ordinary 
interest to the mas^ of the profesaion. iu that it deals exclualveiy 
with the diseaaed of wumeu and childrcu. It is now publialied 
by the University of Pennsylvania Press. 

— Tito leiding atlti-lc in Gnrtif.n anil Fortst for last week fa 
dedicated Io the memory of Dr. George Thurber, in whose recent 
tlenth America has lost her most accomplished horticultural 



writer. Profoseor Bcal, In lhef«meuuinl3er, wrilesof lltemethoi** 
of botanictl stndy ; Mr. Sereno Walson dpscriUs a new amaritliB, 
which ifl alim 6gure<l; Sfcretary WilliamRdifiru^-seft the t>efit grapea 
for lio'iie uw: and much timely horticulLuroi u>atter is giTco. ia- 
cluHing a dr«(-t-iption uf tl>e EuRter (lowerB in New York. Besides 
the plant portrait, there is a vie* if The Parterre. Foniatuehlenu, 
with explanatory text. 

—In the article on Millet in Hcrtbner's lor May, T. H. Bartlett 
telN of the tiieoliogM in Millet'?* bouse in Barbizcn of "ihe tuiwt 
illii<>triou!) company of arti«t« tbnt ever sat around a table to- 
gether.''— (Torot, iJaumler, Bar>e. Rtm'>Keiu. and DiaK. The fol- 
lowiPi! unecdote i« related: ' At all these galherioga, when Uins 
watt pre^nt, there was an accui>tome>l brvak in the ceremony. 
He li,nd a wooden b*g, and bated. nlto\c all thfngtt, talk on art; 
and whenever the momfnt of exbausled patience cante, be would 
pound the table with hift handn, imitate a trunipr-l witbhiit mouih, 
bring the end of lii'« flump up against the under side of ihe table 
wiib a fearful tbump, and cry out like a wild man, ' 1 liunder uf 
all the Goda, give ut peace! Can't you content yourself hy 
making art all day wiibout gabblmg nlmtii it all lught? Cloae 
up!' For eaeh and ei'ery one lie bad some i><pecial tlesignalion: 
of Itoui^enu, wh<-never be began to spt^k, * Oh, there! Kou'^Hcau 
i& going Iu unttcrew hid chair' When his own opinion wan 
aought, he would alwayti reply. 'Oh, y»s!oh. yen!' no matter 
what the quoetion woa or suhject dt«oui>^i><l. As they old not 

* cloae up,' Diaz would get up and leave in high iudignaiion. bear- 
iug as be paiu^l out of the room thia comforting aa^urancp, 

* Blei^aed ia the door Itiul hides yi>u.' " 

—The o[x-niiig article of Thf ChiiutaHQitan for May is by the 
Engliah lii^-tcrian. E^Iwanl A. Fret^man, and in tlie Hr^t of a two 
part pa|>eron "The Making of Italv ;" James A. Harrison, LL U . 
of Washington and Lee CniMTStty. takes " The ArcbJeoln^ical 
Club in Italy " Ibrough tlie leriod of Ihe renattisance in oicbitec- 
tnre and sculpture; Bella II. Stilhnan c«>n[innee her atudi'A of 
■' Life in Modern Italy:** Profewor Adolfo Burtoii contributed a 
pa|ier on " lialian i.iter.-iture: " ProferROr llenr>- A. Beers of Yale 
University takes lor bi-i theme Browning's drama of " King Vic- 
tor and King Charles: ' Principal James Donaldson, LL.D.,or the 
Cnivcrt*ity of St. Andrewy, Scotland, writ's <m " Roman .Morals;" 
the " Map Qui,! " Ibis month ia on the present Kingdom of Italy; 
Alt<eit Shaw, Pb.D . contribulps .1 i^tndy of " The Sertiau King- 
dom; " some facts about color-blindness will be found in the arti- 
cle by Professor Edward L. Nichols nf Cornell Uni'^erBity; Ara- 
bella B, Buckley cooaiders the moral teachin(;s of acience; John 
R. .Speara writes of •■ Tlie American Navy;" a sketch of the life 
of ijoJmon P. Chase is given by bis private secretary. Ej^ene L. 
Didier; *' Woman's Wor!t in Arclneulogy " i-s a trannlalion ln*m 
the Dtutftche RutHUclmn; Tlioiua.'« Beitraud Dronson of Michigan 
Military Academy given the status of the preaent political |>artiea 
in Germany; an interesting papier on " The Literature of the 
Iri^h." by John Hull, follows; and J. W. aamilt4>n. D.D., aakm 
and uuswerw some q-M-etionM about the failb-curv. 

—The long promised article by Henry George appears in 
the April New Review. The same number contains a timely 
\>a\iet on "The Fall of Prince Bismarck." 

— E & F. >'. Spon have just published "A Practical Treatiae 
on the Manufacture of Vinegar and Aci'tates, Cider and Pruit- 
Wiucs," edited from various sources by Willintii T. Braont. 
It is an octavo vohinie nf 479 pages. illuHiraled by 70 engniT- 
ii]g». Besides the subjects mentioned in the title, it treats of 
the preitervation of fruih) and vegetuhlev by canning and evapo- 
ration; the pretNiratiou of Iruii-buttera, jellies, tnarntaladva, 
catchups, pickles, inuatanfat, etc. 

—In Tfie lyiftifit' llnme Joiiinat for April, "TIow td Act before 
the Camera" U told by A. Bogardns, the pioneer nf New York 
photographerK : Uenry Ward Beecher's love for getna and rare 
atijuea is tuld by bimiielf in t«everal unpublitdied letterv; and 
Mra. MoBCH P. Handy lias n timely article on "How to Move 
Easily and Well." 

—Messrs. Ginn & Co. announce to be puhlishe<l next mouth 
"The Nine Worlda: Stories from Norae Mytludogy." by Mury E. 
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Camhw'b Dtnotorr of ch<> AiaoricKti Bnak. Nowa Kn(l 
StAUooerr Tnde- a roU. llllwAuke«. Wla. C. 
M. CMpsr. I-tUp. 8° SIU. 

BlIfKR, H Ontaiiio KvoliiLiun im thr- Hi<8\iU at 
ttiv ]uliprilkjii:,p iif Ar>iiiiinvl f.'linnu-Nin< Mcconl- 
IvR III til*- r«w8 of Oricuilr llrtiwih Tr. Iiy J. T. 
CuDBiDKhttm. Cnodoa KUd Now Ynrlc. Maoinil- 

Vrrca. J. NoC«s on Amerlriui Scbnoln nnd Tralo- 
init Cotlem«. Luiulim «od .Snw Yi)rii, HavmltUu. 
I SI i>. Hi*. A>n<!iil}i 

ltiiiaAi.L. A. I„ Th" PhvslPil PropenleR of «mob. 
ItoKtiui and N»w ytirk, HAUvbton. Mlffiln, St Co. 

X.tniBO(-ii. J ftalvBtlAc Lvctur^H. lU ed. Luudito 
ttnd N>w York, MaumUliin, «H [■, h" (lUtO. 

Mkv Ujmpsbibe tftalr Hiiatd «F Hrnlth. Rlithth An- 
uuul Kf|Hirt iif thi>. for IheKLithteeti Mootha and- 
iuK Uct SI, l8Mt. Xuit'hii.'Mer. Sf>t« iif.r,p h". 

Slikoo. W.. ud bROOBlK. A. RIfctrlrftI EniilncET 
lug. koadoo ftii>il Ni>w Vurk, lAkUKniuia, UrvRU. A 

Co. Kit p. vi". tano 

Sob. a Bfuloglnkl .louniul Vol.1. Nn t. Xftnb, 
UBO. m Sub Fr»ncl»oo, Zoe PohL Co. 8S p. 
8". fa p*ir re«r. 

Longmans, Green & Co.'s 

NEW BOOKS. 

eiectricaiIngineering. 

FOR ELLCIRi: LIGHT ARTISANS AND STUDENTS. 
By W. !jLi.\bu aD<i A. Brodkkr. of the Tele- 

graithistii' Scliiit>l r>f ricu-nn;*', I.oniloil. 
Cr. ito, Clot-S, w (h 307 Itluitntioni, pp. »iij .631. ti.SO. 

"Thid bruik 1a di>BlgTi«d lo embrace the reciulrfr- 
■DiMitii D'.t .>nlf ot thoM Ktauftll)' emplcfi^d in tba 
«lectric liKt)Uti«tadu«Crr. but oUoot tlioap wlm. whU* 
ImtIbs tllUn or do el^ciriDHl kiiifwIt'dK''' >iB.vt- uiidar 
Uurfr ■MiMTTtaton vaHuti!i kin'lii (if xlt-c-irli-Al mk> 
4lliller7. The wnrk obmilil thrrrfurf ptnivd nf tivr- 
nUm tti luph mon as murino ftnd r&UwBj- cDk'iOM-m, 
mitkI 1)17)' t.r:4, n^JluttlJk^.^»otmlB«aftnll fn< itrifK." 

THE ELEMENTS OF LABORATORY 
WORK. 

A Course of Natural Science. 
By A. O Karl, M.A.. F.C.S , Sctpnce Mas- 
ter at Tiinbri%o School. 
Wth 37 Oii^ranu and Numcroui Eiwcim ■'>d Quutons 
Pp. x<<.-179> Cr»n8vo, Sl.40>niii.i. 

A NATURALIST AMONG THE HEAO- 
HUNTERS. 

ByC. M. Woodford, F.R.G.S., etc. 
BaitiK ni' »ci-inint (»f Tliroo Vinitu (o the Sol- 
omon Islniid» ill tho Voarii 1Ht<6, 
iyS7, nn.i ISS.S. 
With l6full-pag«lll<uitralioniand 3 Map». CrwmSvo $2 76 
"Wt!ll worth roAdlni;. )Tin«mm?h an It kJtm ua 
4Boeb to bo foQDd nowhorv cUc. «Dd lit valuv la 
.Cnktlj iuL'ceMMM l>j the vAiir><iB cutfikvliiini It ihiu- 
wiUa. n-nriiducllutiii »f ptiii'.u|ritiilui Lnkrn hr tho ku 
4lior." /.-inrf')™ Lilrrary W'urUi, 

TRAVELS IN THE ATLAS AND 
SOUTHERN MOROCCO: 

A. NarratiTe of Exploration. By Joseph 

TooMuoN, F.R.O.S.. Author of "Through 

Masai -Lnnd." 

WWl 68 lll«stra(JiHU of life and Scanery in ttorocoor tagelhor 

with 6 Hapt. Criwn 8tD, cidth. &04 pp., £3.00. 

**Tv nMHMumotid it Uxlutjr as weU&ita plpaaun." 

THE SKIPPER IN ARCTIC SEaT 

By W. J. d-CTTEBBUCK, oiiH of tho Authora 

of **Tbr«e in Norway/' "B. C. 18S7/'etc. 

With Hap ud 39 irutlraiiwt (19 FuiUpigc). Crotm 8vP, 

277 pigti, S2.25. 

"It il»p«rtH fniii tlii> n.«iil>r tityl^ nt lioukii on 

(isval kud Li full tit wll; &111I Lbit authur di*M.'rit>ea 

tlw iMdlcniiu Kl'ln iiF nrrrrttiinR l)!^ iu*rii. Ila dps<>rlp- 

Uoa of cr^rrEblDK pprulnlnK lo thin llttlivltnown 

ragio* U uniqua. *Tid .be lat«r<'«t of tht- r..«il4>r iiev^r 

lliti fi mil ttnitlDulUd to f<iul,"'-J\>i-NaN(i .4(Iivr/i»rr. 

At mU by (lii book*rtlrr: Stnt on r«s«ii>t 0/ 
0rie* bji thf p*ibttthm. 

LONGMANS. UKKtlN & CO., 

l3 Eitl Siitccfilh Siretl, Hew Yprk. 



SECItND EDmON. 

NATURALISTIC PHOTOGRAPHY 

I'Oli STl DENTS OF Tllli .lUT. 

lis pita''* Hiv , ci'V/t, fit.iN>. itoatagf prepaid 
'' This hofik uimt«lEi« a t;t-o«t^r antoiinc of Intoniia 
tlon ou Ihei arlUtl'- clntnt'tita to b« coiwfd«red tn 
phutufcraphj thno »iiv thui «« koow of." — Scitntifie 
American. Deactipllve clmuUra on «ppllciaUou to 

£. & P. N. 8P0N, II Cortlandt St.. N«w York. 



The Riverside Science 
Series. 

A Reries of hooks netting forth, wit)) thorough 
AC(>iirApy but ill popular «ty]o, tho accvm- 
plixhod factit of jH'ienco. 

Vol. I. A Cektcbt of Elbctiuoitt, 
By T. C. Hhmib.iiiaix, S»[>uriiit«ud«ntof the 
United Stated Coaat Survey. New Edition, 
-with an additional Chapter and a new 

Pr«fa<*. niuBtrated. ICnio, Jl.M. 

Vol . II. The PmraiCAi. Phoprrtibs or 

Gases. 
By A. T.. KtMB.^LL, of Jobnii Hopkins Uni- 
vcraity. 16mo, |1.35. 



■,• For •ntr by all S(«**r Irm Srul by mail, 
pott-paid, nn rcriri'/il of firi'ri by thr t'ubliMKi^t, 

HOUGHTON, MIFFLIN & CO., Boston. 

t f lAST SliVCNTKSATH STHBBT. I*KW VOUC. 



lIEtVKV A>'D IIF.ri.. By Ruak- 

TEL .SWKnE\iw>Rn. 4U( pniires. paper cover. 
Muik'ii pri'-jtaiil irir 14 Cents in ntonipH by 
the American Swedeubor^ I'riutinff and Pub- 
liahioK Society, dOOooporUuioa, N. Y.City.* 



BOOKS 



no.mi vntn. nf Mioivnt sad mfidofi;. 
r«rn Biitl M'liKtt book* (Hti>red for 
loll- Hciiit flit booka tried lo ob- 
tJilo oh'.'whor* without aoccesB. 

Auii'm-aa. Btltlab. 0«na&n and Preooh Books. C«l- 

ntiijriK'H iDttlli->i] fre* to Hixikbiij-rr*. 

C. N. CASPAR, Book Emporium, 4^7 E. W. St., Hihr*i*kw 



BIMtKMi llow lo Hell them. H^ad b UhI. 
•tfttiiiff LHtiidllluo. (tditiiiu. ate . lo Moicoco Rook 
AgeaOf. I' L«rarnttr PbwM-, Sww York 



Macmillan 4 Co/s New Books. 

rrBUSIlED THIS DJ V: 

01UJ.4NIC EVOLUTION 

±H TUB Knrl.T <iP TBK 

Inheritance of Acquired Characters 

^< I oHUIN'l r.. THIS 

Laws of Organic Growth. 

Rr Dk. U. H. THKOnOR EIHER- TmuUMtedbyJ. 
T. CrHNiNOHJM, M A P KH.R. Kvn. 98-!B. 

A'ov Reads/. »tth Siw /Hu*lralinH». >*«.. ^ .Vf 

THE DEYELOPMEHT AHD CHARACTER OF 
GOTHIC ARCHITECTURE. 

Rj- CHAR].E<J HtRIIKUT JlUUKIf. With Wti Itloa- 
tialJona. Htu. ((..Vl 
*' It la without qUMtloti thp niiwt notrworthy worii 
u|>oti A]ctiiledrar«y«t written In Antertc*. aa wyll ■■ 
outt ut tho roremoat oontrtbutlooa to the Ut«ratur9 
of lb« siibJcRt wbleh baa anpoArf^ la Kuy fiountrj. 
Till- IlIiiHlmtiiiu!! iit>srl\ 'JUUln tiumbt-r. anf tnoat «X- 
ri-lli-nt in rhmnnrrr, nnd ^d mAtcrinllr lu lh»t pluirl> 
datloa of tbe text. Hr Moore's tmok la nn hnoor to 
Atnerloan wcboUnhlp and luTeatlKaiioD. and do- 
•ervM tlw wideat elrvulAtlon amouif rvaderi who 
paM»«tM any iutereat Id what be suoti^f.t* iu ninUott 
a mimt intcrfnllnf; mililfitt "— Ko»f»>n .li/iwf i**r. 

MACMILLAN &~C0., Publishers, 

I I 2 Fourth Ave., New York. 



A TEMPORARY BINDER 

(or Stience is now ready, and wjII l>e mailed 
postpaid on receipt of price. 

Hall Motocco • 7s centi. 

Thl* biitder U ttrons, Jurabla and 
Blq;ani, hat (ill lidotiilc. and allowa 
Ibe <>;<«nlit( of ihc page* perieclljr 
Hal Any number can be takcu cut 
i.r replaced wiibout di.lurbing the 
ciher* and (he papcn *n nil ntuti- 
btoil for tub-es"""^ ptioiKient hind 
iii(. Piled in this liiBder, Scunct is 
3l*»lTi connement for reference. 

N. O. C. HODGES. 

47 Lifayeite Place, New York. 




POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

Foru<einCiillcca und NijihiiI SchooU. Prtoe jo ceni^. 
Sent f re« by pnu by 

N. D. C. HOD(;eS. 4r (afaywtta Ptwe. Neiw York 



SCRIBNHR & WE LFOKDS NEW BOOKS. 

The Contemporary Science Series. 

E^it4>d by Ha%'EIjUCK Kllis. Most of the volumes will bo iHustrated. containing between 
300 and 400 |>i>- OthLTn to foUnw at whort intervals. Crovvu Hvo, cloth, $l,'2!i |i«r vol. 
" The Co)fTEJfpoRA«v .SntNct Skihkm " will bring within general roach the bestt that is 
known and tliouj^bt in all de[>artuiont9 of m^Hloru scientihc roKearrb. All tbn questions of 
modem life — thi' varinus sooial and politico-ei-onomical problems of lo^iay. the most re- 
cent rvftearcheii in the knowledge of niau, the p»Ht and present i^xprrionces of the race, and 
the nature of its euvironment— ^will be f ratiklv investigated and clearly presented. 

NOW READY: 



The Evolution of Sex. 

By Prof pArRirtc Itehurs attd J. Artbcr 

THOU.SON . 

With 104 llluxtratioiiaand 322 pp. 



"A work which, lor ruiKt! and ({''■^''i'. Biaatcrv of 
faftUrlnl. url;;ln>UIt}- aud llii-lHl<ri-u<.iiM of slyirj mini 
trTiatm<ini. I* not rtMidllf to hr tnttti'hisl la tn» lnaa 



lUt of modem booka do«iini'''l tn.irp or Iniw Ui popu. 
lulxe achtnoe."— AVoftiM*! f^iuUr. 

Physiognomy and Expression. 

By P. Mamteuaz^.v. Iliuslratuil. 

The Villag:e Community in Britain 

By G. L. GoKME. Ntimeroiu IlluMraliouB. 



Electricity in Modern Life. 

By G. W. DK TvxzKUtAXit. With S8 Illua- 

tratiuns. 

- Tbk work U well illuatfktcd. and oa the whole it 
would be burd toeuMyeat Iww It o^uld bo battHrMl 
tut III liriut|»apubir exposition of lu aubjeot." — ^ut»- 
niriri 

The Origin of the Aryans. 

By Dr. Isaal- Taylor. With Dumcrvtui II- 
liLfetrationfi. 

Evolution and Disease. 

By J. Blamd Suttos. UH) Uliuttrationn. 



The following Writera, among others, aro preparing VolumeM for this Series: Prof. E. 
D. Cope, Prof. Ci. P. Fitzgerald. Prof. J. Oeikie, (i. L. Iloimno, E. C. K. (toniier, Prof. J. 
Jajttrow (Wi«con«inl, E. Sidney Hartland, Prof. C. H. Horford, J. Bland Sutton. Dr. O. 
Mcrcier. Sidney Webb, Dr, Sims WooilbL-ail, Dr. C. M. Woodward (St, Louis, Uo.), eto. 

•«• T^r abnvr hrnikx urn t vptm rrrripl of ailfrrlturtl prire 

SCRIBNER & WELFORD, 743-745 Broadway, N, Y. 
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Litchl]f>ld. This book t«llK id b Bimple waj the storj of tlie 

«i Norw godH. and ift calculatMl to awaken an int"er«it in 
e relJgioD of our Tputonic ance*tor«. It i« baj<<*d chit?lly upon 
the Eddas. The introductory cliapt«r ^ives a clear i«)ea of tlie 
relative pnttiticm uf tbe "Niw Worlds" of tbe niytlioloiiy, and 
telU in a few words tlio rc-lalion of the godx and RiantA to oh- 
jectH in Datnre. Tlie hook is (iiiilcd Ut children of any age, and 
will prjsaess vqual intBTMt for general readorn. 

— LuufjtuanH, Green. & Co. will shortly publish, both in 
I-ondjnn and Nvw Ynrk. "Tbe House nf Ihe Wdlf," a 
tomance by Stanley J, Weyraao. It tells the perilB and 
bravery of three yoiinK hrotbers in the fortnight before and 
after the aaemcte nf St, Barthulomew's Oav. 

— MesMB. OinD & Co. annotinre I<i hp ready in May or June 
"Elementa of the Calculus: Mothcd of I{ate«." by A. Sj 
Hardy, profoxiwr ut nmlheinatice in IJarlmouth College. ThU 
text-i)r)ok is ho8ed uiwn tbe method of rates. Tbu object of the 
differential ealcnhis is the measurement an<] comparison of rates 
of change when the change is not uniform. Whether a quantity 
ia or M not changiDfr uniformly, however, its rate at any 
inntant is determined eHi^t-ntifiDy in the fame manner: viz., by 
letting it t'hnngt:* at thtt nite il bad at the ititttant in queNliou. 
and oIwervinK what tbiK change is. It is this cliftnge which 
the calculus enahlei* us to deleiinlne, however complicated tbe 
law of rarintion may be. From tbe antbor'tt experience in pre- 
senting the calculuH to begmnerH, tbe uiethod uf rate^ given tbe 
student n more intelligent, tirat id. a \v«a meebnniciil. grasp of 
the piohlemi) within its Fcope than any other. No comjuttiton 
haa been made betwe^^n thiit method and thoiit' of limits nnil of 
intlnitesimalR. This larger view of the calculus is for sf ecial or 
odvancfd »ludent!i. for which this w(>ik in not intended: the 
spAce and tim^ which would be required by Auch general com- 
pariMin Itcing devoted 1 11 the applicationH of tbe method 
adopted. 

—The February nnniber (Ho. ^R) of the Uiveieide Uteralure 
Heries (puhlinhed quarterly dufing the school year l(*Sfi-flO at 
IS cent!) a single number, by Houghton. MifBin, & Co., IViAtoo) 
contains ''The Lays of Anuieiit Home," by Thomas Bubiugton 
Maciiulay. with the author's iutroducttouH and hisl'(irica1 uoteti. 
Ttie old t^tin literature of the Komanit had entirely ditmp- 
peared. and the ntorie^ and legend.i ahniit the early history of 
Rome w^re incorporated into the writiugd of the later lilsturianH 
without any written autboiity for them. Tbe»e "Lays of 
Ancient Rome" were wriltu by 'Macuuluy u« an attempt to 
show how tbet>e tegeiidn and Atories alNuit tbe rm |y hiittory of 
Rome would have been jtung by the old ballad-mongerd. as they 
wandered from village to village, and repeated to an eager 
crowd of listeners the!*e old wjum which all knew bo well and. 
yet ulwayx loved to bear. The lava linve always bceu liked 
by children on account of their life, movement, and rcmatitic 
incidenta, and in this new form th« publlshern hopp that they 
will gain a still crrcAter and more widespread popularity. 

—The Univentlty of Pennsylvauia has puhlisLed a translation 
of "Tbe Federal Oinstitution of SwitMrlnnd," by Profcpfioi 
Edmund J. Jatiie». Tlu* Constitution of Germany had previ- 
ously been issued in the same eeriea. »o (hat American political 
students now bav« the meana of eom[Ariug thoae two important 
federal governments with our own. Tbe principal difference 
between tlie HwiH» Coniititutioii and ourv iir in the executive 
authority, which in Hwitiwrland ii* vested in a Federal Council 
of wn'i'U memljcrs rhtKien by the twi5 liou »:<>«) of tbf national 
legislature. All executive orders are ii«sued in the name of the 
council, and. though there is a piettident of tbe council, he is 
nothing but u moderator, with no moro uuthuritv or dignity 
thau any other member. Tin* present Constitution went into 
effect in May, SfiA, and gives l«i the central goveinment mm-li 
Iter authority than it had liefore. Nevertheless, there are 
i^ung local and demoiTatic elements in the government still. ' 
aa a p«nuial of (his pamphlet will tihow. 

" — Professor Jrlm i-"i^ke will oiksu The r\tjnihir Scieurf Monthly 
for May with an account of thu life uf Edward L. Youmans, 



including th« story of bis amociation with Herbert Spencer. 

Professor Fiakn was a wann friend of the late Professor You- 
mans, and describes his frnitful labors in popularizing scienoe 
and the evolution philotHiphy in America with sympathetic 
appreciation. Herbert Spencer lias decided to publish th* 
opening chapters of onv of the uncompleted parts of his 8yst«in 
of pbiloaophy, dealing with morality. Three of these chapters, 
treating reapeotirely nf "Animal Ethics," ''Sub-human Jus- 
tice." and *'Uuman JuRtic«," will be printed In tbe name 
numt>er under the general title "On Justice." "Sumptuary 
Laws and tbeii Sticial Influence" will be discuKNe<l by Dr. 
William A. Hammond. Dr. Hammond shows the aln^urd fuil- 
nrex of laws against Hnc dre^s, costly food, and smoking, in 
Home, France. Turkey, and England, and against tbe s«llit^ 
and drinking of alcoholic liquors in some of tbe Coited Stales. 
A careful cucnpurison of secondary iwboul programmes, French 
and American, will also 8p{>ear in the May number. The 
author, Mr. George W. neaman, maintains, that, if our high 
and preparatory schools are to compare well with thoee of 
France, tbe pupils must not only do mure work, but they 
must altto work un more diHtinctly tipecialized tines. 



LETTERS TO THE EDITOR. 
Aoemomctry. 

It ta generally known tlwit quite reoenily there have been 
two Independent epries of investigations uf the relation of cnp 
motion io the Rol>in»on aneinometer to wind travel, — the ooe 
in England, with on arm twenty -nine feet long, upon which 
the anemometer was whirle*) in the fpeu air: and the other io 
tbift country, witii arms of twenty-eight and thirty-five feet 
and used in a large closed court. It has beuu charged that the- 
experimenttf in Ibis country were moflelle*! after those in 
England: hut Ibtw is not the fait, for the experiments id 
Washington were nearly completed before a word had come 
over regar^ling tbe othent. A goo<l pn>of of this is found in 
the fact that Professor Marvin wan »o snccesnful in reflning 
tbe apparatus and in using €'Ie«:irical contacts, that it required 
only a few hours 10 show tliat no exjKTimeutB of value could 
be tried in the open air. while this has been learned in Englnnd 
only after many mouths. In the January numlier of the 
Quarterly JoHinal nf tht Ratfat Metctn-ological Society titere luia 
app(>ared a «eccnd series of exiteriuients tried in England, 
which are quite interest-iiig and in many respect* novel. 

The earlier result* nbowt-d that at low velocities there were 
very great irregularities, though these practically disappeared 
at fifteen miles per hour. In the open air the free wind would 
undoubtedly Ci|ual a slow motion vi the wlurler; and as baa 
been shown, under these couditiooc, the factor would b** nmde 
twenty-five |«t cent (00 sinnll. If we add to (hU tbe effect of 
irregularities from whirls in tbe air and in tbe experimenta. 
Dearly all the difficulty would he acconnte<l for. 

To account for tbe»e irFCgulnritteK, it ba« been suggested that 
in the open air the more or lesn intermiltent action of tbe wind 
would tend to continually accelerate or retard tbe cupa: and, 
since they have a momenlum, this would tend to carry Ibetn 
faster than the wind during llie retard, nn that there nculd he 
a gain in tbe total luovement recorded by the cups over the 
motion of the whirler and the free wind. This view loses 
sight of the very imr>ortant consideration that during a rising 
wind tbe cujui would lag bcliind, and presuuinbly Just Ifaff 
amount of the aceelerutuu during a falling wintl. This point 
could only be settled by experiment, and tbe following facta 
seem to show that this suppon^d elTeot is either inappreciable 
or just the contrary to what in desired. 

1. Tbe weight uf a very light set of cups wa.i increaseil four- 
fold, and iu the oiien air there was no change in the result. 

a. Two sets of cups, which were exactly alike except that 
nne was eight times as heavy as Uie other, were comimred side 
by aide. It was found that in light winds the lighter eupa 
gave two to four per cent more wind, and that they were 
alike in higher windsi 

3. ProfeAsor Marvin increased tbe moment of Inertia two to 
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tbrae times in > wt of cups, and found that the lighter gave 
more than ten per ceot more wind at five miles i»er hour, while 
there was no ililToa'tice belwe^u tlie light ami heavy ciipe in 
higher winds. 

4. In the more rereut triaU in England, an anemometer was 
plactwj, with lt» axis horirontal. or the ami of a whirler, and 
the whirler rotated once and then suddenly btopiwd: the ane- 
mometer cup9 (AupitoKctlly from Ihoir momentum) continued to 
revolve. Thi« experiment was certainly most remarfcahle. It 
i*a little difficult to see wliat other re-iult waa to be expecte<l. 
If any tiling waii to he learned, it could only be by Htopping 
the cups at exactly the rooment the whirler woo stoppetl. This 
certainty doeH imt elucidate in any way whalAoever the sup- 
poM>d inertia effect in an intermittent wind. 

5. The cnirial teat in the Knglish trials was uiade when the 
whirler wu» given an intermittent motion or one simtilating a 
aatura.1 wind, Tlie anemometer was ptat-ed on the end of the 
arm, and tlie velocity of the whirler was clianged ijiiite 
rapidly, ranging hack and forth between forty and ten niSlea per 
hour, ~a fur greater ftnctuation than can occur in the free uir. 
Here, then, at>ove all things else, we ought t^^ get an inertia 
«ffect: but it wa» found that Ihifrc waa uo difference in the 
record of the aucmoineter between the uniform and intermit- 
tent motion. The evidence neeniH to be overwhelming thoE the 
euppoAed momentum or inertia effect is purelT imaginary. 

We cannot nynipiitbize with the feeling aroueed in England 
by thtwe oxperimL-ntti; uamdy, that tlie Rohinaon anemometer 
la untrustwnrlhy. Undoubtedly the Kew instrument, with ittt 
13-inch cupH and 24-iuch arms, ia exceedingly clumsy, and 
should he discarded as aoon ae pontitble; but thuexperimeota ia 
Chia country have iihoM-u that with 4-inch cuim and 0.72'iDch 
arms the results are all that could be asked near ten milea per 
hour, and during about eighty per cent of our winds. It hax* 
alao been demonstrated that an anemometer can be constructed 
which will give very good results over a large range of wind 
Telocity. It la very certain that the RohinMio anemometer is 
*far ahead of any instrument that re«|uiieH a vune. In the 
Xnglish triaLs a viine anemonieler or air-meter gave much more 



uniform results than any other inittrnment In the open air, but 
this was simply because the effect of the natural wind would 
be almost exactly couuterlmlanced on op^Kwite •nidos of the 
whirl. In portJons of the whirl where Ihe wind would tend 
to accelerate the motion, the much more rapid whirler motion 
would teud to keep the vane normal to the arm: and. even if 
the vane had any inlluence, it would tend to turn the anemom- 
cter at an angle with the arm in Fucb a way as to make it Inae 
the prfiper speed which it would have in its normal position. 
It seems probable that the auenioiueler problem hait nearly 
reached ite solution. Wlutt are now needed moet of all are 
exp(.>riment9 with an nQemumeler. as tight aa practicable, and 
which will present a alightly gre»|er proportional re,sistaace to 
the higher winds than to the lighter, and poaaihly caum fewer 
whirls around the uupe. U. A. HaZBH, 

WutilDKtOD. April 11. 



Supposed Aboriginal Fish-Weirs in Naaman's Creek, near 
Claymoot. Del. 

Thk copy of my letter published by the Rev. Mr. Peet in Vol. 
XII. of the American Antiquiriau, March. 1890. No. 3, is correct 
in some rospei'cs. and incorrect in other'*. So far. Mr. Peet has 
failed to prore that I ever used the w<trd ■• pile-dwelling." or 
"river-dwellingt*." My denial i» quite as gtnjij as hiti aaaertion 
in this respect, until the oriiiinul letter be prod ui-ed .'and proven 
to lie mine. I hav^ nlready given a true version of ihi^ letter io 
a former communication to Science, and sntTicient reasons for the 
use of the terms '* pile-titruclurpn." *• pile-enda " or " log-endB." 
and ''slaliooB." They are sufBcieutly clear explanations for any 
one to understand without danger of an erroneous iiiipre^ioii. 
No repetiiion of thi^ explanation ia therefore neceswu-y. I call 
Mr. Peet's particular attention to thu ns-iertion. 

In the reproduction of my letler. pulilished on p. 118, ^laen- 
euH Antiifu'inan, March. I(*90. I desire to correct llie following 
ern>r: "The numerous suggefitions tliat the iHle-i^lructures were 
tish-weira is untennbte." chould read " the numerous suggestions 
that the pile-^truclures were fish-weirs is tenable;" and if my 
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Some 
Children 

Grow in ff 
Too Fast 

become listless, fretful, without ener- 
gy, thin and weak. But you can for* 
tify tham and build them up, by the 

""SCOTTS 

EMULSION 

OF PURE COD LIVER OIL AND 

MYPOPHOSPHITES 
Of IJme and Hv«la. 

They will take it readily, for it is at* 
most as palatable as mi:!:. And ft 
should be retnembered that iS A I'RF- 
TIVTIVK o» II Ki:oKnir(iiis ourouis, 
m BUTH fHE OLD AHQ V0UN8. tf li 

UHlqUALUD. -trai,tt,ul-,IU,il!,„„u::--r':t. 



Back numb«r« Altantic, Century. Harper, 
and Scribacr. lo cent* jwr copy, oilier maga- 
rinei cquBtly low. Send for a catalogoe. 

A. S. CLARK» 

^^mk seller. 
34 Park Row. New York City. 
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\CK NUMBERS »ii(|«>mpk«e MM of Ie.-»diag M«. 
■UM4. R^tM /nr. AH. MAG. EXCHANGE. 
Schakane. N.V. 



A Hew Method of Treating Disease. 

HOSPITAL REMEDIES. 

What are ihcy? There lii a new departure in 
the lieatmcnt of discas<r. It consi>l» in tKe 
collection of the specilics oied by noted ttpectfLl- 
itl4 of Europe and America, and bringiitg ihcm 
williin llic iMcIi of all. For instance, the treat- 
ment pursued by special physkiam who trrst 
indifeHlioLi. Momach and hver troubles only, 
was oblained and prepared. Tlie treaunent o( 
other phy]tLcran» celebrated for curing caiaiih 
was procured, and sa on till ihetc incomjMiable 
cures now include dlsca<ie of the lungs, kulreyii, 
fetnak' weakness, rheumatism and nelvou^ dc- 
biliiy. 

This new raclhod of ■"oire remedy for one 
diKpa.ie" must appeal to llie coinmnn sen^ of 
all suHerers, many of whom have experienced 
tlie ill e0ecU, and Ihortiughly realize the nli- 
surdity ol the claimit of Paleni Medicines which 
are guiir;inieed to cure ewory ill out of a sirgle 
hotlle, and the use of which, a^ statistics piove 
hai luittfJ mart jlnmarht than alevhct. A cir- 
cular describing these new remedies is sent frve 
Oil receipt u( stamp lo pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro 
{irietoT!-. 



ESTERBROOK'S 
STEEL PENS. 

01 SUPSBlOtt AND STANDARD QUALITY. 
Leading Nos.: 048. 14. 130, 135. 239. 333 

Fur S/tlf I'tf nil Stttiluttrr: 

nt ECTERIROOK STEU HM CO., 

Woflu^ UkUilaii. N J. '.£6 J at) H.N 1.. •t^vr Vurk. 
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CONTINUOUS.IneXP£NSIV£.REUABLE. 

AtL IMPURE AND OFFENSIVE ODORS ASSOtUTELV 
RCMOVEO. 

This apparatus consists of an 
iron vessel with a tightly fitting 
lid, held down with a screw, and 
inclosing a porous cup, which is 
saturated with a volatile disin* 
fecting fluid. A small screw- 
valve is arranged on the side of 
the case. Opening both lid and 
valve, a current of antiseptic 
vapor issues, carrying with it the 
volatile disinfectants. 

RRLF A<mN<l KMih Vaporiser Hold uhBTK<<d for 
UHf. Ni> rnrv ri«r|)t to n|>teBlMb imeuln twiiniiirrtha 
fti oxiwnw nf 4 tn 8 eoDts, aeconllnc \n alae. Thim 
>»tM»>, SH.'Vf. %^f*>. SK 0) 

Uliiitratvd Pktnphlpt ttry^ tv nil. AiJdreaa 

MilERUAN ' k'INO" VAPORIZRB COMPACT, 

CbtoopM Palla. Majw.; Boatub. N»<r Tork, 

Fblladpliihla. or CblHgo. 

B4H>KS: Hum- to u:i>l (hviii. If tti(>r>^ ta «ii; 
lumk oriuunpliti'LIIuitj-iiuwiiul, wiltp t<i t.b« BclosM 
Bixrk .^ipiiioif. -C LkUjnttv Pl»ci-. Now ITorli. 
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IpMer In Mr.' Peel*a [KjeHrsBiuti gives >nv olber kciih>, it has boeii 
tainpereil witli Vif euiiie nno do^iriuf; to make miflchipr. The re- 
niirks Umt I make iiL the end nf this letter (nrritten M«v(!ral yt^ars 
a^o, nnd now for the first time pnlilished by Mr. Pecli show 
that 1 waa oppo^«l lo theori/jitg uiK»n the sutgect. ami uwd tht 
term •' pile-rtructuK's" throiiKhout iho letter. Reasons for use 
of these terms, let me repeat bnx-e l-een referred to, ns above 
stnti-t). In regard to the qaotations from the Peutxxljr Museum 



INDCSTRIAL NOTES. 

Automatic Oil-bQintng Steam-Eogine for Electric Lighttni^. 

TuF. rompact e]ertric-lightinf> plant »hown in Die iltuslrstioD 
has been FoudU to work KatiHfartorily in places where a roa- 
[jitratively amalt auiuber uf li^hta are required, and where the 
expeuxe of oiK'TUtiaa muHt be reduced to a tninimum. One such 
plant has bet-n for some months furnishing light iu a church at 
Fitcbburg. Mbm. Power is furnished by a Shipman automatio 
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A OOMPACr ELBCTBIC-UOHTISO PLANT. 



repOTis, I have lo aay ttiat its editor vrw perfectly free to express 
his opioiuna upon the suhjecl, whether he acceple<I my finh-weir 
llw'ory or not. So far, I liave uot yet made any definite report 
upon the nubjiHrt. from lack of time to work the material op 
There ie no mnDuscri|>t in the bands of the Peaboily Museum, 
upon |>ile dwellings or rit'er-dwellinsH in Xortb America, await- 
in^ publication, as line heen asserted. nn.BORN'i: T. CnEflsoN. 
PMlMdelpfaU. AprU ll. 



oll-bumiog engine, wbicb was illnatrated and (k»ciil)e(lJ;io 
these columns about a year ago. Tlie dynamo furnishes eurrent 
for Aftcen 32-c-aiulle-|)0»'er incnndewent lampn, nix S-t-candlo- 
power lampR, and flve ]0-cand)e-powtrr lampH. The fnel being 
oil, supplied automatically as required, nnd the water -tnipply, 
steani-preesure. and s{>eed being automatically regulated, the 
plnut roquireK scarcely any attention other than to start and 
stop it. and is said to give entire Batisfantion. 



PrRirtcATioK «f nir ti; vrmllallon tika D«v«r be«n 
juitlnfftctorr. bat rather a d«tualon and a unarA. <«■ 
(reolailf tO ivaobeni who havn bvftt d«tr»udMl tir lt4 
litrteatlooa and not bflDeflted b^ lt« aceooipUib- 
mniita. Slalun pwofile can |»oliit to cu rlDclral, 
All iTC<uH< till TPUliIatliiit. Eviuy avMwn In the lafK 
Iweniy-Hvp y«ar« ha«i beeti triad or ik tti-ln|[ iriM. 
but lo no MtUfaotory purpntM*. Ttai' crv f<ir pitnfl- 
oatlcn In «chool-rooin« and otb'Or pabllc fnHtltutlouH 
tlirtiUKhout (ill«' CouDlry \a uirire beitrt^n-iiiliai; tliati 
pvnr tirfun'. Vi>iitil«tlim in aburtirr. Uijuiit<v!Uiin 
ainnp can ha rnljdil iipiii na ii mniiriK of tniriflBatlun- 
Tbf Sherman '(ylnit" Vapcirtitpr la Th<- oolr known 
d9<i<'« tbal I* warraiitP'J t'l *baoIut*l» oaNVMniiUnb 
thla. Th<>.r arc iis^d In handr«<dif of «(>naol auditori- 
umii Btid Dtlit-r jjiibtlu InAtlliilluus Id Itoaton. SntlaiC' 
Bitk], Holyuk*!. Viiirvfotrr, (.'lijfapM>. Hartford, and 
otbrr plaMM, a* vrll um in lDnuiii(<rabU> prlralc 
dw«lllniaiaad cTeryvbire a-nfa themoat fratlfrltiK 
tvault*. Tbftj n«7er (all (.o purify everrplace whftre 
ihi'j am loeafid. ThU woodcrtul punfi^r Is fontin- 
uuiM. reqiilrlDK but a niiiiiirnt'8 caiv nut'u Iu from 
lwi> II) (limi- lUDUtbu TtiDrouL of Kii]>parUiic it Umu 
tiillinjc AM aiil In nroil i-nnHt'IrrnTlnn It la (itaxpro- 
•It«. affTOMkblo. coniiMct absolute aud InlereMiDs- 
NaoKM of promineat offlciaia lo ati)' of tht> above 
nlaoaa wilt n« tumlabad. to CaoUllatr diif ct lnuuirv. 
u dnttred. TMtlmooT to all abuv« toftH iiti4vtuMg 
fTnviiHnp- rumlslkM by acfnl for Nnw Eaiclaiid at 
4aKllb]r flf. BoMtoo, Raauua -Klii<i" VAt^nuta Co. 



If you havotlOO, $1,000 ur fl.OOO.UOO 
for which you are seeking (vt a prufltable 
iDTestnient, write t*» JauXS W. aBEEKB, 
Wa>l Superior, Wis. 

Inquiry coetn nothing Reference by pei- 
misiion to The Editor of Science. 



CATAKKH. 

C>lKrrhml DeBfaeaa— Baj- FCTcr. 

A lUW HOMS TaeATWCNT. 

Suffertra are not g^cr«lly aware that these 
disrA^rs nie conlagioiiit, or that (hry ate due to 
i)ie presence of Hvini; parasites in the lining 
mrmbrntie of ihe noi« and cii<itac>)ran lubes. 
MicroK'opi^- research, however, has proved this 
to be a fnct, and the rcsull of (his diu:nvrry n 
that a Rimple remedy ha& been forniulated where- 
hy calarrh. catarrhal deafness and hay fever are 
permanenily cured in from one lo three simple 
apjilicationi made at home by the patient once 
in two weeks. 

N. B.— This Ireatmenl U nnl a HnufT or an 
ointment ; both have been discarded l>y repu- 
table phytiictans us injurious. A pamphlet ex- 
plaining tliis new treatment i» Knt free on 
receipt of stamp lo pay postage. \vt A. II. Dix- 
on & Son. 337 and 339 West King Street. 
Toronto. Canada. — CArittian Aihwate. 



Suffercrt from Calarrbil trotiblei should care- 
fully read the above. 



AQEIIT8 W«TEIirr.'-£5gte",'Sr 



A nn 
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Exchanges. 

iPrecorcharce to all. Ilofiatltfactory character. 
dr«n N. [>. C Iloditm. 47 Lufnycllc V\j,it. N«w 

Wanicd — To furnli^ roolk ol IM^^atAtai Mmdim, 
SttrrACtmitk fmrfmtta.Vti other wilil |lowcr>, naiivc of 
S«ailtcia WiKoii-Jn, in •lukrlUict D. E. W>raril, C*- 
lalOr of Mu^um, Allnuo Acjdcmy. Albiaii, Wi>. 

A tarve niinbrr ul i>tii'it (ruiii Maine. Conncciicul, 
Indiana aad tlUaoli lar fschaiiic*. Roiiiticrn and w<«|- 
C(n fracl)*nc«t ikrclcTred. AiJdHUb, cnclMlnf tHii. 1. N. 
JohnMin. wjCtilcnso Av»-, Evaniioo, III. 

For F>r}iar|« — F'nnM««n votntnr* EncycU'pctlia Biil- 
anai^fSiodilA'd ( ninth cdiiioii), boued in laaibvi— part 
in oriKiiiiil wiappert, all u» ti>w— tJd atranKc to TuroUh 
rrlnniH trqiiirvd lo ciitiplri* tcl, hhiI six vnliiaica 
'* Am-Tiraa Naiuraliu " in niirnberi Want (mall ^rew- 
cnllinic (uM laiKr and ii:«t<r>|E gjilvBiwi meter *nd ihcottal. 
For uuiiculiir* addiea* A. It. Caaipbell, UcKcaa Co.. 
RiMUoni. I a 

I liare a nuHitnM of duplicate of mkmcopk ilidea, 
mmtly bmani'.dt. wliitti I wituld tike lo escbaoie for 
oihcn DM emr in my cultccliuii Send lint of urbai you 
have in cichaDge aad get my liic S. R. Thompwa, 
New Wilnint:iikn. Pa- 



CHANCE FOR ALL 

To EnJOr a Cup of PurfaQt 
Tea. A TRIAL ORDER ol 'M 

ixxjnda of mm Tia. vUlHr Oiitunr. J» 
[lui. ImparM, Onnaowdrr, Toun* »• 
^■■a, MlndrXnirtiib BrMkfMt »r R«» 
ftaii CT>iM),«Nil1i; mUI on rrcvli)* of 
at as. ncpam-mteraiMiftaMvlMilklaa 
ofTaajouwaiii. fhaatntladunnaMI 
etaretfrfwd ta km ardan tor oar aa^ 
bralol T<«>, CndM* aad Paltlaa rnwdw. For roll yMm 
TAiSaUOAK TKA CO. 




lur. ■tlilMMi TSa ORZA 
i'.O.Vkamt. 



llaa«aVM«r«- X.« Tark. 




April i8, 1890.] 



CALENDAR OF SOCIETIES. 

Philosophical Society. Washtng;ton. 

A(>ri! 12.— J. it. Eflstninn. The Progrpi* 

of Mt-leoric AntrtiDimij; B. ii. WiUler. Coro- 

parativp Anatomy of ihf'Siminnarri fliimnn 

Brain. 

Woman's Anthropological Society of 

America Washington. 

ApriJ 13.- ClHru Bli-« Hinds, Some Stud- 
ies in CliilH-I.iff. 

Biolog;tcaI Society, Washington. 
Apri: [9 — W. H. Ball. Exlul.ilion of 
Original DrnwinKK of. the Pnr Seal and 
8(eller'« Sea ("ow, execuled by a >|pmt*r of 
BerioR'a Expedition of 1742: C. Hart Mer- 
rtam, Uistorical Review of the Faunttl and 
Flora Divitiioiui that haru \>ven prt>poited for 
Nortb America: Jowph F. Jamet^. On Van- 
Rtion, with Sppcial Reference In Cerlrin 
Paleozoic (ienera; B. T. (Jailoway. Obser- 
Tationt on t\u> Flora uf .Miiwuuri: C. L. liup- 
kio». Cliaracteris ic V('i;:etM( ion of the Cliff- 
BwellerH Csflion near Flag Staff, Arizona. 

Boston Society of Natural Hiitory. 
April Id. — N. S. Shaler. Climatal O'Oticli* 
tiont of Salt Depoaita; Frank Leverell. Gla- 
cial Studies l>earini: on the Antiquity of 
Han; M. H. Saville, Sanlxim Bowlder near 
Rocliport. Mass. 



Wants. 



A tit ftrttn ttfiing t\ fietitiom /cr nfkick hr >i ifu»ti- 
dtdiy hit Ki<miifii alxnimmtn't, nr amy frrtom t^fiing 
tcmt ^mf la fili it p^titiit a/ llm ,-ijr.tiUr, f-t it fkiti 
^a ItatAf t'/ idtin, ehtinitt, JrnugAtiman, or whM 
mat. maf k«n>t M' * Want' imttrttA mmittr thii li**d 
r*,%\ OF co«T, if ti* tatiifirt tkf fmhiitkf /•/ ikr mlf- 
aH* ckar^eltr t/ kn af^uttliem A wy ^rrtct atrking 
i^/prma/^»H «m amy itimtifit <iutflten. tkt mtiii'ru !•/ 
mmy Mdtmtifii mtam, or taka cmm in any «mj utf lki\ ifi- 
mmm f«r m /wr/lM^ tamumamt milk Ike ntxlitrt e/ tkt 
pa^', tJ t^rjiailr inT-.ttJ la Jf 10 

WANTKD Ud« ':ir tiri) jierMJiui witti nutmv tueu» 
[ntpri-ntnrl in Arrha'ttln^ tii iu?Ri>iii|iiuiy ft rr*- 
liftble ftDtkiuftri&ii tnSoutbeTD Obii> for ('nirnicmtbs' 
work In tb« niounila. Th« •MctmvnH found to t>B 
tbarwl ftquftllT. Fortommwldr^u W. K. U, Boxl48, 
SnUttwoulfta Institute. WuhlDgton. D: C. 

'AKTGD-PosltinD to t«»uta Kct«'nr<M> r>r Matbfi- 
ntfttlc* bj ft ^tnlth CoIIms icraduftte who wfta 
bX>o ft BttHMDC ftt the Mbm. iDatltntr of Tr'cbnolnsj'. 
Hloe jthn' espfiriww*. AddfMt T. B., oai« of 
Bcuxca. 



w 



ATOTJNO LA.DT. frnuluftte of BoatoD (Jnlvvnltj'. 
ftloo of ap«s:i«l I'ounto at t\vf lInjia»ubuMtt« In- 
>titut« uf Tfietmnloio-. di^lrvH n iKinlUou to IfAch 
Chemistry. Ptiralrs and HftlhumMliTft. Twn joftn' 
Biper{en4-» H«fer«nc«« icCtvu. Addr»M Hias B 
L., Wftrr«o. HftM. 

ATOITKO MAN ftKed Iff. ft Kndaat<< of K«iittn«D 
CoUexv. vaDt*tnMrT« ad ftppKntlc^ahli) witb 
eome MftPofjMitarlng Sl«Olric&l Laborfttorj where h« 
cftii tiftva aoeaaa to bookn lu rTrtiUiK- iKwillinRto 
work. T'h* IwMt of rolareoppR BiYnti C F RBSB- 
OIOT. P. O. Box W. WMthury. Waynp Ci» . N.Y- 



A 



U 



N nx|i*nimi>!()d Culli-Ki^ Prpfcwior, with oon«Id«r. 
_ _ otilp ftbtlltrln ftdtprtUltif eduDfttloOftl loatltu- 
tlniu. n»w emplo^wl, U opeo lo an eQcagAmuit. 
Hfta built a\> two MbuoU br ftdvortiiiloir. Now la 

Iuat tbv time to begin work for SeptembiT ouetilni;. 
• WlUlani." ItU fUui a>Ui Si . N4.w Vurk. 

'ANTKD \>s ft Cornvll I'lilvenll} Kr*'lu*t« > ih* 

' Hltliiu ttu Cbt-nilnl In miuii. Maatif aft tiring 

bUBhicoiit Kt?fnrpnri-a Kivmi. T. 11 



RUPTURE 

cund m iilpuUicd iIdic. 

NO DELAY FROM WORK. NO OPERATION. 

Call or wad namp f«T cireuUr arul >rfeic>cc of iboac 
Cui«d. W« haT« i>ft hand ever yoi> itytcs of tniMCs, (row 
ti up, ud (lupcnKonei of all kind*. Orda> fitted by 
maUucaapmi lo xay pati ol the Uiiitcd Sia'ev. 

C. A. M. HIIRNHAM, M.D.. 

ijS CUnt^'a PUcc, New York. 
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SCIENCE. 

LUVV-l'Rira) 1500KS. 

Any of ihe follownng law-priced booUswill be 
mailed postpaid on receipt <jf price. 

SCIENCE BOOK AGENCY, 

47 Lafayette Place, New York. 

AUUI4;LI.'ri.'HK. 

AcaiCL-LTi'a.«L DraiiiiLitc. By J. B. Dcntcn. b". Si.m 
Animal Food Rnouivu of DiCI«i«li| NatJon>. Bf 

P. L> Siininuiiilk 19" i.OD 

Corraa and Cbiccory. By P. L. Simmondi. it'. .yj 
Flowkks, Tlw Culuun of. By Ctint Allen. 13* t.i.>u 
FauiT^s Selected: Their Culture, Pnipagaiion, 

and Management in the (iaiden and Orchard. 

By C Downiag. ii* i.jd 

Cahui!mh(; (or Ijidiet, aad Companion to ihe 

FlDwer-Harden Ry Mn. J. C- l^nidoR. tj*. 1 .50 
Hum: Ciiliivjtiun, Cfmnnerce, and Uvea. By P. 

\n Sunmondt. is* 

HowTtCTL-n.'aa, The Theory o( ; nr. An AiremiM 

la explain GardeninK npon Phyfinlof icti Prin- 

Hples Sy J. IJndley and A. J. Downtng 

II* t-sa 

Srwaqi IrrlgailoD by Farmer*. By K. W. Blrxb. 

V .o» 

SxwAca UiilifMton. Bjr B LathaiB. i* i oo 

UtxrL'L Animalt aiKf ihdr frmliicta. By P. L. 

Siimnondt. i^".. .,.,..... ■>■& 

AnCHITECTrRK AND BriLDING 

CU.^NTRt'CTION. 

Am.HiiBiii't"'. (lie (^lepping-Sione la. By 

I'tioflias Miidiell, iS'. jo 

BoitjiK and Water Pipei. Kitehea. Br H. nrin. 
*haw. «•... ,_ 

Br'iLui.vr. Constyuctinn. Ry Rdward J. Bnmll. 

CiiiMNim (or Fumacei, Fueplaceit and Stcam- 

BoJIen. By R. AtmitraBK, C.E. i8* ... ... 

CnoKixn Range, The. Ry F I>ye. <>* 

Fin»» in Theairc*. Ry P. M, Shaw. i»' 

0*K (■■tier's l^uidc. By J, RldiK^Be. t»" 

Hi>T-W*T«B AppBratim, Fiitinn By F Dye la" 
Udt-Watkb Apparatuf, Fixing. By J. EldrMgc. 

!•• 

Mui^WaTir Pitting and Steam Cooking App«- 

ratu». fly V. Dye. 16" 

K'Mr Fit(cr\ Guide. By J. EtJndge. ■»• 

STMRNbTH oi Beaai) under Tranivette I.oadt. By 

Proleuor W. Albn i»- 

Vkktiuatiuk ui AjbetKjin Dwelling*, Hy David 

Boiwelt Reid, H.D. »- 1 

Vkh7 11-atiom ol Bailding*. By W. F. Bwlcr. >•* 

ARTHONOnV AND NAVIGATION. 

AsTRoNoHv iat Beginner*. Rv Francia Fettowei. 
i6». '. 

AsTROHoitv, LcaMiti In Elemenlary. by John 

Meniftdd. 6* te 

Hoi'wi wiin a Three-lflch TcloKopa. By C«»l- 

Willlan NoMe. 1" i.jo 

UACMKTitM and the Deviation ol (he ConpftM, 

By John Menifidd. iB" .50 

NAVKMriVM. A TiealiM on. for (he U*« ol Stu- 
dent*. By John MertititUI. 11* i. jo 

Saa-RolTO. The Shorteti. and Mapa fur fiadinii 
ibcm in u Few Seconds (Great-CiicU SailiogX 
Bv John .Mrmfield. 4" 33 

SrvDHirr't Atlu, The. By John U«itifield. 8'.. i.jo 

irUKiniNTRV. 

pRArriCAC. Chemiitry ; ibe Prioriplci ol QualitB- 

livc AnalyM By WiUian A.TiUen. V 4] 

PlACnCAL Inorganic Cbeniitry, An InttudtKtlon 
lu ; or The PnaciplM ol Aiuly*i> By William 

J»«»- *•" 11 

pKACrtCAL Oiganiic Analyaia, Ao latroduciioa to. 

Bv George t. R. eilia. &■ 50 

ExriKixiNTAL CharaMtry fat Jutnor Sum1«M. 
By J E, Reyookb. 

Pari I- iDiiodutlory «j 

t'jrtll. Non-Metal*. 15 

Part III. Mctala ,. t.os 

Part [V. Ch«nii«iry of Cubon OHapOHfid*, or 

Oi)c<M>><- CliemiMry t .*o 

QiMLJTArivp Aiialy*i« aad Labonitory Practice, 
Maaiul of. By T. E. Thor^ and M. M. Pai- 

IIMKi Mnir. i>* 

Ql-ALITATIVB Chemical Analytii, A Short Coune 

in. By Pni(eu.ii t. M. Cralis and Proleuor 

Charles A. SchatBer. ta' 

QuAi.iTATtvB ClieniKal Analyxia. An Elemenlaiy 

Manual of- By Maurice Perkini, la* 
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Qi'ANTiTATiva Analyda. By H. CarrwgUNi BoU 

loo. e» , i.jiB 

Qt'AKTiTATivB Chemical Analyaw. By T. K. 

Thorpe. iB". ... i.ja 

Taklxs lot the Aaalyui of a Simple SiH foe Use 

in School tabontorie*. By A. Vinter. l" . .40 

RLKCTKICiTV. 



AlTbiinatr Curreat Machinery. By G. Kapp. 

iB'.... ........ 

DvMAMic Eleciricity. By John Hopkinsoo, J. A. 

SfhoolSred. and R. F.. Day. .8' 

Dv.iCAMu-ELRcniic Machine*. Recent PiogRU in. 

By Pi olc*wr Sylvan u» P. TbompMO. iB* 

ELBcnnc Bells. By F. C. AUsop. i»* 

EuxcTiiic Lifhl Piecaulioos. By K. Hedge*. 

Flictkic Ughling Iron Centnl Statiooa. By G. 

FotUft 

EuiCTtlCAL Utilt*. Practical. By J. RwinfaoTae. 

i6* 

E(.*tTaiciTV. Supply ol, by lineal Authoritia. 

By K. Hedge*. V 

ELBCTinxMAaixa-nc Telegraph. A Haiul-Rook of 

ihe- By A C lairing, il* 

Bi.xin«(i-MAU.srr^ By Th. Dii MoRccl Tr.by 

C.;. Wharton 

EiJtCTaa.TBi-xr.RArtiv. By F. S. Beecher. ■<■. 
lifCAntia.<u'eNT Electric IJghit, wiih Paninilar 

Relcrence in the F.fliuin Idnipa at ihe Paris 

Kxhihiilon. Ry Comic Th. Du Monc«). W. 

H. Preccc. J. W. Howell, and other*. i8» . . , . 
iMwrrtoM Cnxa: Ha« Made and How U*«d. 

i8» 

SraNhcrM and Diamclet of llectftc Condticten. 

ByC, Forbes, i- 

TaiaetiTaiAL MagBetism and the Magnetum of 

Irno Vcwe't. By Pr«frs*or Faiman Roger*. 

>«* , 

TKaNMrk.Ei.acmciTT. By A. R u*l *■• 

WmnKKKin Elecirk IJgblios. By V. Stephens. 



sahitabt mibnck. 

Aia Wc Breathe, the, and Veniilaiion By Pro- 
fcuor H. A. Molt. t6* 

Bad Diain*, and How to Teal Ihem. By R. B. 
Reever. ii' 

D11.IV Diuibin* and Sloppy &!(«««». By U. P. 
Boubutit. II* . 

Dii^iAsaand PuiteKeni Air. By T Ruwan. 8°.. 

DuMiwttc F.Utaii<Jf> of Water. By E. F. B t>en. 
too. V 

DaAtxacBol Towiu. By j. Phillips. V 

Dwai.t.u«oHi>Lt(> : Their Sanitury Coastr action 
and AtranKencDi*. By Pnife^sr W. H. Cot- 
field \V 

fASiiiON in Ueforaiity. By William Henry Flower, 

!■• 

Fooii. The Composition. Dige«(ibi1iiy, and Nu- 
iriiivr Value of. By Profeator Henry A 
Molt 

Hbaltm, Theljiwtof. By W. H. Coriteld. 8*.. 

Hbai Tii'SacMca, A Manual of. By Andrew Wil- 
wn. &• 

HaatTHV Foundalions lor House*. By Ctetui 
Brown, i8* ., 

Hikt» on taking a Houie. By H. P. BouIihm*. 
i6» .. . 

Hoitiix Drainsge and Saoiiaiy Plumbing By W. 
P.Cerhard. 18' 

Matcvkal Managemeni of Children in Health 
and Diteate. By Dr. Thomas Bull. is*. ... 

Pmvvuatic Drainage. By A Smith, fc* 

PnrAai.K Waitr and the Oiffereni Method* of de- 
tecting Jmpuritle*. By Charica W. Folhanl, 
i8* 

SakitaiiY Condition of Do el ling- House* in Tuwn 
aiidCounlty. By George R. Waring, jun. iK". 

SaKItakv Drainage of Buildinp. Notes embodying 
Recent Pnuiice to, with Memorand ■ on th« 
Cmi ol Plumbing Work. By W. P. Oorfiftid, 
C. E. 18' 

Sanitamv Frftte<,t>ii«i. By W- Parry. L* 

Saxitasv Works Abroa.l. By R. H inninit. t* . , 

Sanitation. Simplkily >n. Ry E. T. Blake. %* . 

SnwAiJK, Ditpotal ol. Ry Maiwell and Twke. 6* 

SnwiaGasci: Their Naluic and Origin. By A 
|)c VjTor;a, iB' . ... 

ScwRKAi.a and Sewaiie L'lilicaiion. By PrnfesHir 
W.H.Cor«eld. iS« 

SHonn Sewerage System. By E- Auh. t* 

SrwabB of Wsier By J. B Denton. 8* 

VmrtLATiOK, Mechanics of. Bv George W. Raf* 
ur.C.E. I*' 

Watb* and Water Supply. By Professor W. H. 
Corfeld, .8* 
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HOSIERY. 

Cotton. Lisle Tlir«ad. BatbriggAQ. Cub- 
mere and Silk Hoae. 
**rARTwniGnT A waiimkb*^** 

Naloral Wool. Cashmere and Meriao. 
Sr t'.V A M* KHIU IIT SILK 

VESTS AND r>RA\VKRS 

MENS HALF HOSE. 

Lisle Thread, BalbriggaD and Silk. 

NEW ¥OBK. 



Parasols. Sun Umbrellas. 



Om nonday, Ajpiil 14* aud dnrlBs ihe 
nrpeli, trr lAall pla«-r t>n Mile 250 fivriie 
Nllk Man t'mbrolln*, H lih >aiaral f'mrved 
and silvrr haBdl<-N4ln it fud 9'1-lnrh, at 
t-l.&O and «3 i-hi-Ii. 

Onr lot of plain and tmnvf C*oacbln«*, 
al #3 rarli. 

Ulark (JroH uralii ParaMiIxt irltli 
|{bonr hHiidlr»i In -20 and ait-lorli ■■ 
•ll.50 and )i:i rarb. 

rr»p« bordrrrd '^noiinilnc** ParaJiolai 
19 and -iO-lach, al «4, *5, and «S.50 
rarh. 

Tli«> above line of K*>oda are poaillve 
' barsraln*. 

JAMES McCREERY & CO. 

BROADWAY AND ELEVENTH STREET. 

NIvW YOUK. 



THZ CMrdPCST AND BEST ' 



'i67-PARK PLACE NEW YORK 



PATENTS. 

DuriUK .Tlarrbi A|»rll uiitl .tfar tuy (MK due 

• only un »iUiiTiMii?i' ir (li-Klml Wrll« 

WM il. HARrctrK. 

M« 66Teatfa fit.. Vublnr<x), VV . P. o Box «eO. 

Vomttij Bsamiabi in Pntrat ORIm 

POURTECy YEARS- I'BACTICB. 



At SJasconset. Nantucket Island, 

$I20 TO $275 THE SEASON. 
OocAO *jpw«; surf liatblnic; no b'lt iIavh. inBlArtn or 
inoKialCoM Clruutsrx- 

DOUBLBDAY. 

a^DO fitnet. New York, 

PARANOIC. 

Tlie tonni^r bniMtf|u»rt«n uf tbi- UethudiHt B(»cik 
Ctmofim, I'ortinr c>r Klnvrnth HIrvf 1 «ncl Bnnutirkf, 
hssiNkMPil tbrou^b iiulif un eit/^UBlve trmnsfannMlon 
tilnoe thr prcipvny piuM-d Intn tb» banila uf Jdr-xtini 
James MoCrwry ft Ct. Whet* Kood tn^n nnd wou(« 
fonoerlr mm.nLit»«<il Mii'i*l<>Da. tbe is.'bolug w«U« now 
tvauuDil tu <! II I 'lit i I) UK tit llri-«t(. nctl Ibtr apace pre- 
ciimvlf iirnupird by thn l>iifllni-»i ofllfi-u Is sow ■ 
• 'bnniiliiicly eimnKvd nioin fur tbti Mile of Ladlea' 
nti<l AfJiiHea' KDd < bllilrfiii'a I'nilorwpKr That iron* 
■lorlul biuicDteDt hax ifrowo uoder the cbau)(e into a 
lutnii ii'tjiuUr n-iutrt (ur tbp buui(ekt>e|ier ia aeiunili uf 
hatKRins tlint nm Kiioh. 

Amlil tbi> iniiKlUrloiis atirmciloDS tbal «e meet In 
a ramble ovor the newl^ Aira&iited edllloo. tbere la 
OOtblttK more <ui|terlnlly acKlveablw Ibaa Hut iroiwler- 
ful exhibition of i>ftnuolH The Hanortmeiit nf mi- 
uriug le quite bi-wilili-riru;. uiid the vnriL-ty uf abupra 
no Tarlea and ynt iio iilriurine that ll Ik nbunltilfly 
oortalo ihac tli>> imaslhllliv urnKtecinK ibi.' diinKod 
of all taates and (hui-Im la bere reaUsed. Ladle* 
rMldent VttblD I'uiy dlBtaiM>« of tbla stoie iU)ciul(l 
Bol fall lo pay 1( a vIhIc Aiid those who eanutii f{<-( 
ttipnr i-aii tiarc Ibi-lr want* aitmt eantfull; and Kat' 
f«tai tnrilr Hiipplo'i) hf null or »rpre«a by writlnji to 
Jameh McCrkeby ft Co.. comer Broadway and 
Elerenth tltrc«t. K«w Yoit.-Oam. 



Prof. A. MELVILLE BELL'S WORKS 

- OX— 

Klocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics —Line 
Writing — World- Enjjlish. 
etc., 

SUIPLIEf) »Y 

iN. I), r. llODrrKS. 
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THE SUPPRESSION OF CONSUMPTION. 

The first step in the practical suppression of consumption 
is to take thoise nieasiin>g that are necessary to reducti its 
procluctiou to iusignificant pro{tortiou9 ; that is, we nuist se- 
cure Llie etTeclive prevention of the disease. We bball attain 
tins obje«t by seeing tliot, on the one hand, wft have or ob- 
tain such an amount of lung surface as is ade<]uate not only 
to perform the ordinary work that is demanded of it, but 
also to meet, within certain limits, ony exlro (leronnd ihat 
may be made upon it, and, on the other, by so arranging our 
habits, mode of life, and surroundings. Uiat their tendency 
as a whole is to develop the lung». What amount of hioff 
capacity is necessary to conform to the above requirements? 
Hutchinson's so-called standard of vital capacity is too low. 
The lungs of a man having a chest-girlh ranging Wtween 
Brent's "mcdiuui" and "maximum" slundurdfl. with an ex* 
tent of movemeul of four inches and upwards, would give 
the required amount of lung surface. I give these standards 
in the following table: — 
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It will be foand, on examination, that many of us do not 
possess the atamlanl uf chti^t development: end if wo would 
be certain of absolute freedom from the possibility of an at- 
tack of the disease, tboo we should deliberately act to work 
to obtain this development. There is no difficulty whatever 
in doing that, for the size and shape of the chest depend 
upon the conditions to which it -is subjected.' To develop 
the chest we uiiisl avoid those conditions that tend to disuse 
of the lungs, to Iheir compression or injury, and introduce 
others that markedly tend to develop the lungs. If iiofsible, 
the residence should he situate<l in the country, in a healthy 
Buburb, or in a wide, open street. The rooms, and espe- 
cially that used as (lie sleeping ujiartment, should be lofty. 
capacioiiH, well lighted by windows that open, and ventilated 
by direct and continuous free communication with the ex- 

I " Wbat U CouMimpllnur" nfW): "Iht Bxt>«rlnieDt«l ProdacrJoa of 
ObMt-Trimi Id M»d." Brilbdi AsaoclaUon. IW?. SuUatlc*: " Pbrdo»I tkprclop- 

m«Qt; " The llluatntud Uedlcid N«wb. Not. fi, 1680. 



lemal air, summer and winter, night and day. Gradually 
lower the lemjiemlure of the rooms till there ia not nearly 
so much difference betweeu it and that of the external air 
as that to which we are now accustomed. Great care 
should Iw taken about the clothing of the iKKly. It is <0- 
scntial that the clothes should be made so loose that tboy 
otfer no impediment to the full and free movement of Ifan 
chest. When ordering clothes, be sure the measutoraenl is 
taken at a full inspiration, and see that they are quite easy 
even then. Don't use braces, corsets, or respirators: they 
lend to impede the respiratory movement. Wool manufac- 
tured iusuch a way that it is elastic and permits free vmt- 
Illation should be worn next the skin; and the under-linen 
should be frequently changed, so that no impediment mi 
offered to its emanations. A sponge-bath should he taken 
every day. Low-heeled boots, wide, broad toes, should be 
worn, so that walking exercise may be taken in comfort. 
Spend as much time as possible, and that daily, in some 
form or other of active exercise in the open air. Cai-efuUy 
avoid the habit of stooping: throw the shoulders back, the 
chest forward, and get into the habit of holding the body 
erect at all times. Breathe through the nose, and lake half 
a dozen deep inspirations, followed by full expiration, several 
limes daily. Go in for gymnastics, giving special attention 
to the development of the muscles of the chest, swimming-^ 
singing, and athletics, and get gradually acclimatized to the 
external air. wind, and rain. Don't overload the body wilh 
clothes; and maintain the temperature In the natural way. 
by increased muscular exertion. Get the chest-girth antf 
vital capacity taken at regular periods, and record ihcni. so 
that you may know what progress yon are making: and do 
not relax these efforts for a day until the chest-girth at the 
nipple line is higher than Brent's medium standard. 

The members of consumptive families and those who bear 
the marks of threatened disease — a narrow chest and faulty 
carriage of (he ho<Iy, associate^l with some indication or 
other of deranged health — should make it the Urst husinei» 
of tbeir lives to carry out the above directions. Till that 
has been accomplished, it is worse than useless— it is certam 
disease^for them to engage in sedentary, chest-constricting^^ 
or diist-iuhaliug occupations. Those who are ougaeed 
such occupations, or who are unavoidably submitted to sur-^ 
roundiugs that tend to reduce the breathing capacity, ehmildl 
most scrupulously devote sufficient time daily to one or other 
mo<le of developing the lungs, in order to counteract tbaur 
effects. And I need not point out Ihst consideration* of 
self-interest, of humanity, and of public policy, alike d»- 
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mand tliat & practical etfoii. should now be made to reduce 
the eomprcesioti of the chest, the iuhalattons of small par- 
ticles, And confinement, especial)}' in rooms under f^round, 
to a minimum in those trades. 

At birth the child has a proportion of chest girth to height 
that slightly exceeds that of the maximum standarri. I 
have suggested the birth standard as the true standard of 
health: but under the present system of bringing up chil- 
dren, they are, from the moment of birth right through the 
whole course of modem education, knbmtttud to conditions 
that tend to reduce the broatbing capacity; so that for a 
height of 51. B4 inches there is a chest-girth of 26.10 inches, 
instead of one of 36.18 incbcs, or a loss, in about ten years, 
of nearly nine inches. And when there is consumption in 
the family, extra care is taken of the children; that is, these 
^conditions are pushed to an extreme limit, and the so-called 
inherited consumption is the direct result. Here you have 
thfl best standard of chest-girth. Is it too much to ask that 
the condition:) of the child's surroundings as a whole shall 
'be so arranged that it may be retained f Look at the poor, 
f>uQy cheats we meet with, and at the reporta of the regis- 
.trar-geueral, and then we shall see the grave responsibility 
that lies upon us for producing such a change, and permit- 
ting it lo continue. 

I have pointed out the means by which we can develop 
the lunga to the required standard, and in so doing have 
shown how that development is to lie retained, and con- 
aunipttou be effootually prevented. These measures are 
very simple; and in one form or other, and at some period 
or other within the twenty-four hours, they are within the 
reach of all. But they effect a complete change in our 
habits, mode of life, and surrouudiugs; and a change of this 
nature must be slowly, gradually, and cautionsly effected. 
I warn you against strelcbiug the lungs (tliat is not develop- 
ment), against violent or sudden exertion and oxhauslion. 
Uninterruptedly, step by step, acclimatize the bodies to the 
new conditions, and then they will lead us safety and surely 
to complete protection from consumption. 

How can we reduce the mortality from consumption to 
insignificant proportions, and so complete the measures that 
Are necessary to secure the practical suppression of the dis- 
ease ? This is the state with which we have to deal. The 
lungs are being pK^rewively dostrayed by a process of 
irritation' caused by more work being thrown on them than 
they are able to effect; " and thisiuability has been produced 
by their having been, and still being, subject to conditions 
that tend to reduce their capacity; -* antl, further, during the 
progress of these events, the other organs have become m- 
Tolved by attempting to perform compensatory work, with 
the result that the general health is more or less seriously 
'compromised. Consequently, in order to adequately deal 
with this state of things, we must treat consumption upon 
the following principles: toestablish an equilibrium between 
the amount of interchange required to he effected and that 

' Tftiiii«r, Altkeo.WUvon-Fos.YfttMeiibars, SohoUvUus. Roberu. Lombud. 
]|«rr()t, H«nri«rMin, Slntofi, ('-ohnboliii, Pimnk<?l. RInilflnlMirb, Nlntn^jrvr, Pqw- 
«tl, Bwart. 

• 0*uU«T, Pftnr. aad tb« PrraoU Sobovl. 

■ OrohKtD Balfour.OlaifM. Hktioi (JkooouiU, HiitobiuoB, Pftblao. Wlntlldb. 
£e«bt, Hebnltwoict, WftldeabiUK, Kaiuioiiib, Stake*, FriMiad, AHkoD. 



effected; to enable the other organs of the body to perforin 
their ordinarf fuoctions; to restore to the lunga their power 
of adju.«ttment to their external conditions; and to obtain the 
above without producing indications of friction: that is, in 
other words, we must arrest this process of irritation, restor* 
the general health, and develop the lungs to the required 
amount, in order to secure complete recovery from consump- 
tion, A little constdemtion will make it evident, that-, to 
carry out the first principle of treatment, we shall have lo 
take measures from two distinct points of view. On the 
one hand, the conditions that impede the effecting of these 
interchanges must be, as far as that is possible, removed, 
aud those that have an opposite tendency substituted; and. 
on the other, any deficiency that may remaiu must be mado 
good by the compensatory action of one or more of (be 
other organs. For this purpose we shall, in the first place, 
pnt the patient under conditions of habitation, habits, and 
surroundings that tend individually and collectively to 
promote these interchanges. The consumptive patient must 
be sent as soon as possible to live in a house the sanitary 
condition of which has been aacertained to be good, ntuated 
on an elevation, either in the country or at the seaside, 
where the air is pure and free from dust. Each room must 
communicate continuously and directly with the external 
air. Sunlight should be freely admitted; the windows con- 
stantly kept o]>eo, night and day; and the temperature, as 
recorded by a maximum and minimum thermometer, grad- 
ually lowered till there is not so great a difference betw«^n 
it and the external air as that we still find in the rooms 
of consumptive patients. The patient's clothes must be 
warm, not too heavy, and mad(i no loose that they can offer 
no restraint to the free niovcnienlof the chest. Wool mauu- 
factured in such a way that it ta elastic, permits free veoti- 
lation of the skin, and is not too heavy, should be worn 
next the body; that used during the day must not be worn 
at night, and the under-linen should be frequently changed. 
As much time as possible must be spent in the open air. If 
the patient is unable to walk, he should ride or drive in an 
open carriage till he has gainod sufHcient strength to enable 
him to do this, flitting in a )>osition that tends to im|>ede 
the movement of the thorax must be carefully and coustautly 
avoided, aud the patient should ho gradually induced to^ 
throw the weight of the shoulders on the spine till he both 
sits aud walks with the body erecL If any deficiency re- 
main, — and tliat, as well as its amount, will depend upon 
the extent of the disease, — we shall have to obtain compen- 
sation for il by measures that increase the activity of the 
functions of the skin, or the kidneys, or the alimentary 
canal. To increase the functional activity of the skin, wq 
shall direct the patient to be bathed or sjkonged with warm 
water, medicated or not, as frequently as may be found de- 
sirable, once daily in any case; and, if necessary, we aball 
increase that activity by prescribing diaphoretics. If the 
action of the skin obtained by the above measures be uot 
sufficient for the purpose, or if il be already jierformiug ita 
share of this compensatory work, then we shall increase the 
activity of the kidueys by suitable diuretics, and attend to 
the functions of the alimentary canal. Now, the above 
measures, thoroughly and carefully carried out, will, if the 
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disease t>e not too PKlenaive, etfect an equilibrium between 
tbe work required to be otfecleH and the work effected, and 
wo shall have obtained an arrest of (he disease. 

The first step towards onabliu^ the other organs of the 
body to perfonn their ordinary funclioas has been already 
takeo by remoTintf that which was the primary cause of 
their derangement: riz., the presence in those organs of 
subntances that interfered witb tb«ir normal work, and 
altered, to a R-i'ei*ter or less extent, Ifae state of their nutrition 
and that of the body as a whole. Weshall supplement that, 
where necessary, by appropriate nietiiis to secure the relief 
of any organ that may have b«come involved by its com- 
pensatory action, and to obtain the normal functional 
activity of the others, so that the body may be placed in a 
fit state for the reception and assimilation of suitable food. 
The nature and quantity of the food, and the lime for its 
administration, must be carefully rejirulated according to the 
requirements of the case, but care must be taken not to give 
it too fretiuently or in too large quantities. I attach much 
importance to the careful cultivation of the api>elit«, so that 
the {jatient may be tempted (o eat, and to the careful avoid- 
ance of any dish or aKiclc of food to which the patient has 
taken a dislike. Good oew milk atone, or made up in 
various ways, crr^m, butter, olive oil, marrow (I have found 
great benefit from a prrparatton of marrow and malt 
immediately aft«r the meal), hot bacon with its fat, eggs, 
good beef-tea, hou))S, fisb, fowl, cuUeta, fillets, etc., with a 
suitable supply of vegetables and fruit, must be freely drawn 
upon for the patient's food. Aud we may add to this a good 
bitter beer, stout, or a good, sound claret, or wine, when we 
are sure we can get them. 

No attempt whatever should be made to apply the third 
principle of Ireatmeul until the diiwaso has been some litnc 
arrested, as shown by a progressive decrease of the symptoms 
of lung irritation, an increase in the area of breathing, in- 
creased vital capacity, extent of movement and girth, a 
nearly normal leniiwralure. a steady improvement of the 
general health, and increased weight. Then the following 
measures may be gradually adopted and steadily increaseil, 
great caro being taken to avoid either strain (the lungs must 
not be stretched) or overexertion, Ibe state of the general 
functions and temperature being carefully walched. We 
place the patient under conditions that progressively make 
increasing deniauds for the use of (he lungs, such as slight 
ascenu on the neighboring hills, slowly performed at first, 
and then gradually increasing both tbe elevation and the 
time occupied in such exercise. Deep breathing is to be 
regularly practised, commencing with three or four full in- 
spirations, followed by deep expirations, in suoces^ion, and 
increasing both their number and extent. I have fouud the 
careful aud regular use of a spirometer very beneficial, and 
much regret that, as in the case of Ihermomcters, no one as 
yet supplies them at such a price as will enable the general 
public to purchase them. Then the muscles of the chest 
must be fully developed, and the patient should take part 
in such exercises as will iusui'e their full use. And this 
process of lung development will not be complete until the 
patteut's vital capacity exceeds Ilulobinson's so-called 
standard of health. 



And we shall attain the object of the fourth principle of 
trcarment by carefully selecting appropriate measures to ef- 
fect each purpose we have in view (and the medicines must 
be prescribed pr^isely on tbe sartie principle; for instance, 
if we desire to increase tbe functions of the skin, a dia- 
phoretic is prescribed, and its use stopped when we desire 
such action to cease), by usiug Ihem at the right time aud to 
the right extent, and by carefully watching their effects, so 
that if there be nny indication of friction ne may at once 
effect the necessary modification, or adopt some other mean^ 
to attain tbe same object. 

Under this system of treatment, the chest symptoms are 
immediately relieved ; pain, cough, and ex|>ecloration si>eed- 
ily disappear; the area of breathing, the vital capacity, the 
chest-girth, and extent of movement, progressirely increase. 
The temperature tends towards that of health, the general 
state improves, the weight increases, and there is a feeling 
of health aud strength. In fact, so real is this, that it has 
been the source of one of the chief difHcuUies of treatment, 
by templing the patient to do somctbing beyond Lis strength, 
or to neglect some of the directions given him, till he tlnds 
himself promptly pulled up by a cessation of his improve- 
ment. 8oon, in those cases in which the disease is not ex- 
tensive, there is a complete arrest of the disease, no chest 
symptoms, a good state of the general health, a fair weight, 
uonna! temperature, a good breathing capacity, and eventu- 
ally the patient makes a complete recovery. By this I mean 
he has the ap|>earAnc« and possession of sound health, natu- 
ral breatliing from base to apex, a well-formed and fully 
developed chest, and a good range of movement and vital 
capacity. 

[ have based Ifais statement on the results I have iuvaria- 
bly obtained in my experiments, and in the practical treat- 
ment of the cases of which the following uotes appeared in 
the Lancet of Nov. 26, 1887, and Dec. 8, 1888, and in the 
Illustrated Afedical News of Oct M. 1880:— 

"Case I.— In April, 1883, I saw H. O. M. E., a married 
lady, in conjunction with the gentleman who had attended 
her. We found the usual signs of phthisis of the right lung. 
Family htslor}' good ; heights feet 3 inches; vital ca|>acity 
85 cubic inches. I accompanied the patient to Hastings, 
and saw that she was carefully treated on the principles I 
advocated in that pn)>er.' June 13, much improved; vital 
capacity 130 cubic tnchoH. June 21, improvemeut contin- 
ues; now able to walk a mile or two; vital capacity 162 ciaf 
bic inches. June 29, able lo walk fourniiles; vital capacity 
157 cubic inches. The patient was unfortunately obliged to 
return to town. Tbe improvement stop})ed, and after a few 
weeks she began to lose ground. In September the patient 
went to the Isle of Wight, the vital capacity theu being ouly 
161J cubic inches. Oct. fl, very much improved: vital ca- 
pacity 105 cubic inches. She continued in the south, and 
was gradually accustomed to walk many miles daily: no 
chest symptoms. Nov. 4, |>atieut'H appearance that of a lady 
in good health; vital ca|)acity 201^ cubic inches. Nov. 26, 
conltuues well; vital capacity £22^ cubic inches. Pec. 11, 
patient has recovered; angles of scapulae tie flat on back, 

I "Tbe SoIvdUHd Tr««ttD«iit ci Oonmnptloo," Muuilwstw MecUos of th« 
Biltbh AuoQUtJoD. 



256 



SCIENCE. 



[Vol. XV. No. 377 




chest freely movable, and vital capacity 226 cubic iocbes, or 
44 cubic inches above the so-called standard of health. 
Since that date the patient has had two children, there has 
been no relapse, and in September last her %tal capacity was 
220 cubic inches. 

'* Case II. — L. J. F. was said to have disease of the right 
lung by family doctor. The patient's father and uncles had 

died of consump- 
tion. I found the 
disease very limit- 
ed, and the case a 
most favorable one 
to treat. Height 
5 feet 6 inches; 
chest-girth at third 
rib 30 inches; ex- 
tent of movement 
i inch; girth at 
ensiform cartilage 
29 inches, extent 
of movement Ij- 
inches. Treated on 
the same princi- 
ples, the patient 
steadily and rapidly improved in condition. Two months 
later the chest-girth at the third rib was 32| inches, extent 
of movement 1| inches; girth at ensiform cartilage 30 
inches, extent of movement 3 inches. Two months after 
the above, the patient had practically recovered. There was 
a further gain of half an inch in girtli ; no depression above 
or below clavicles; angles of scapulae flat, and weight 9 
stones 6 pounds. The patient continues well. 

" Case III. — This was a servant, with disease of both 
lungs. The patient was sent home to the country appar- 
ently recovered, and desired no further attendance. I have 
since lost sight of her. 

'* Case IV. is that of myself. It will be fully understood 
that I only refer to it to complete the prima facie case I 
have established 
in support of this 
method of treating 
the disease. My 
mother, her three 
brothers, and two 
sisters died of 
phthisis. In phys- 
ical appearance I 
was a well-marked 
example of the so- 
called ' inherited ' 
disease. Height 
5 feet 9i inches; 
vital capacity con- 
siderably below 
the so-called stand- 
ard; was always subject to winter cough; broke down 
while attending hospital in 1873, and was advised to leave 
at once, in the middle of the session. There was no doubt 
about the nature of the disease. Since that time I have 




gained about five inches in chestgirth, and for ten yeara 
have been free from any sign, symptom, or appearance of 
the disease. 

" I shall be obliged if you will enable me to state that 
those patients continue well, notwithstanding the severity of 
last winter, and that their remarkable increase of chest-girth 
and range of expansion has been retained. Since then, I 
am sorry to say, I have pnly had an opportunity of applying 
those principles of treatment in two cases. 

'* The first case was an acute attack, temperature over 
102", in a case of long-standing and very extensive disease 
of both lungs. Under treatment, the temperature became 
nearly normal, cough and expectoration nearly disappeared, 
breathing became easy, the chest-girth increased, and in 
about six weeks the patient returned to work. A short time 
since, I heard that the patient was fairly well, and still able 
to continue at work; and, had there been a home placed 
under conditions suitable for treatment, I think this case 
would permanently recover, notwithstanding the extent of 
the disease. 

"In the other case there was extensive disease of the 
right, with commencing disease of the left lung, and hectic. 
The patient could not leave his business, but carried out the 
directions so carefully that cough and hectic disappeared ; 
the appetite was good, weight increased, and there was no 
difficulty in breatbiog on exertion. In fact, he felt and 
looked BO well that he spent a day at Wimbledon, got thor- 
oughly wet through in the camp, and remained in his wet 
clothes. That brought on an acute attack, and bis tempera- 
ture rose to over 103°. Under treatment, this was rapidly 
recovered from, and in three weeks he was fit to go, and 
went, to the Highlands. During the attack the patient lost 
eight pounds in weight; the heart was displaced to the right; 
and the chest-girth at ensiform cartilage was, on expiration 
37^ inches, and on inspiration 28| inches. The patient baa 
no trouble with cough; the color is healthy; temperature 
nearly normal; weight has increased 12 pounds; heart 
has gone back; chest-girth at ensiform cartilage is, on 
expiration 28 inches, on inspiration 30^ inches; and there 
is no difficulty in breathing or cough when the patient 
runs." 

"The cases previously reported continue well. Of the 
two cases which were noted in the Lancet of Dec. 1, 1888, 
one (Case 6), I understand, continues at work, and the other 
(Case 6) has had a most instructive record. This patient 
went through the winter very well, and I did not see him 
till the 29th of Msy, when, as the direct result of recent 
overwork in his business, I found he had materially lost 
ground, but unfortunately be could not leave town. A 
sharp attack of hsBmoptysis came on on the 29th of June, 
and I was sent for. The temperature rapidly rose to 103°, 
but was promptly reduced, the hemorrhage arrested, and in 
a few days the patient was up. He left for the Highlands 
on the 19th of July, when his chest-girth was, on inspira- 
tion 30^ inches, and on expiration 30^ inches, the extent of 
movement being only f of an inch. I next saw him on Oct. 
3, his chest-girth being, am inspiration S2 inches, expiration 
80 inches, showing an increase of 2 inches. This was as- 
sociated with a considerable improvement in the local and 
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Keueral !>tale, weij^ht stones 4 pounds, and I am well satis- 
fied with his progress. 

" Case VII.— On Ma^- 21 first saw tbis patiODt. Father 
and his hrothfrs had died from consumption. Occn{)ation 
dust-inhalin};: liaMe tu colds, sHgbt couf^h, hectic, frequeut 
diarrhiCFa. voice changed, and face pale: height 5 feet 5^ 
inches: chest girth at ensiform cartilage, on inspiration 27^ 
inches, expiration 35 iDches. Commencing disease of right 
lung. June 26, appetite fair; aiP entering more freely; 
cUest girth, on inspiration 28|^ inches, expiration 26 inches. 
July 24. looks very welt, sleeps well, appetite good, no 
cough, voice natural, lenipemture normal, air entering 
■freely evfrywhere. goo<l movement; cheat-girth, on inspira- 
tion 29j inches, expiration 27 inches, showing an increase 
of 2^ inches. The patient has practically recovered. Still 
well. 

"Case VIII. — Patient's mother's family consumptive, 
Ihist-inhaling occupation. Has had cold ui>on cold, pale, 
appetite biul, Angers clubbed, pain over middle of third right 
rib, cough troublesome; temperature &9.1". Disease of bolh 
lungs, tieight ."i feel 9\ inches; chest-girth, on inspiration 
S^\ inchet^, expiration SS\ inches. June 18, says he is first- 
class, looks better, appetite good ; no cough, no pain in chp«tt ; 
kjr enlt-ring freely, more movement, apices higher; and 
chest-girth, on inspiration 37^ inches, expiration 35 inches. 
July 17. sleeps well, eats well, and looks well. Tein\>era- 
ture normal; weight lU stones ti pounds: no pain, no cough, 
no expectoration; air fi*eely entering everywhere; and chest- 
girth, on inspiration 38 inches, expiration Ml inches. l)eing 
an increase of I J inches. Patient bas nearly recovered, and 
returned to work. Continues well. 

''Ca&e IX.— This patient bas been getting thin, feels 
weak, pale, and appetite capricious. Occupation in a base- 
ment partly lighted by gas always. Commencing disease 
of left limg, breathing generally feeble, and very little 
movement. Temiwrature 96.6'; height 5 feet 8 inches; 
cbeat'girth, on inspiration :{5 inches, expiration 32 inches. 
Aug. 29. says tie feels quite well, and looks it: air entering 
freely every wliere. movement good; chest-girth, on inspira- 
tion 371 inches, expiration 32^ inches, showing an increase 
of 2\ inches; tem|)crature normal: weight 10 stones 3 
pound.-!. Tbis patient is praotioally well. Still well. 

" CisB X. — Patient has been losing weight for about 
twelve months, appetitA very bad, cough very troublesome, 
hectic, perspiration at night: tcmiwrature 994^; height 5 
feet 5 inches: chest-girth at ensiforni cartilage, on inspira- 
tion 20J inches, expiration 2fl| inches; very little move 
raent, very little air entering; disease of both lungs. Sept. 
If*, hii-s been to Ilastiugs. TxMiks well, slcpps well, cough 
<Jnly occasional when exiKwed to cold, appetite wonderfully 
good, voice greatly improved, air entering freely, fair gen- 
eral movement; cbest-girlh, oti inspiration 2ftJ inches, ex- 
piration 26^ inches, showing an increa.se of 3 inches. Mak- 
ing splendid progress. 

" Case XL— Saw this patioul on the 10th of July. Dis- 
sease of both lungs. Temjierature 99"; expectoration 
colored, cough very troublesome, had been losing weight: 
chest-girth, on inspiration 2U iuclies, expiration 21| inches. 
iBent to Ilasliugs. Sept. 29, looks very much better, little 



cough, appetit« good, steadily 'putting on flesh, air freely 
entering, movement good; and chest-girtb, on inspiration 
SS| inches, expiration 25:^ inches, being an increase of 2^ 
inches. This patient is making most satisfactory progress. 

'*Ca8B XII.— Patient has extensive disease of bolh lungs. 
Hffimoptysis six years ago, and from time lo time up lo 
date, fins tried Madeira, Torquay, etc. Height 5 feet 7|| 
inches; chest-girth, on inspiration 25 incbea, expiration 2S| 
inches. Sept. 27. decidedly better, breathing much easier, 
more air entering generally, moist sounds clejiringhp; chest- 
girtli, on inspiration 27^ inches, expiration 26^ inches, show- 
ing an increase of 2\ inches. Going to Hastings. There is 
a little hope for tbis patient." 

Further, the literature of consumption supplies us with a 
mass of evidence that clearly and unquestionably |)oints to 
the accuracy of the above results. In the tirst place, an 
examination of the circumstances in which the numerous 
recortied cases of arrest whether for a longer or shorter 
period, have taken place, shows that conditions that tend to 
obtain compensatory action by one or more of the other 
organs, those that lend to develop the lungs, or Iwth associ- 
ated together, were always present. Formerly arrests were 
sometimes obtained by the induction of an artificial skin- 
diseuse, by the use of counter-irritants, by bathing and 
sponging, and by preparations acting on the skin, kidneys, 
and digestive tract. Patients sent to hilly districts in the 
country, to the seaside, to warmer climates, where more 
time was spent out of doors, or to the mountains, have ob- 
tained an arrest of \he disease, and similar results liave fol- 
lowed the taking-up of the trade of testing wind-instruments 
or practising various methods of inhalation.^ 

Not only have such conditions been invariably present 
where a temporary arrest has be*n effected, but they also, 
and especially those that tend to develop the lungs, have al- 
ways been for a lung time present in all the cases in which 
a complete care has been obtained.' We know thai men 
have completely recovered after following an occupation in 
the open air for many years, after long residence in moun- 
tainous districts, after many years spent in constant travel- 
ling, and after leading an active life on the borders of civi- 
lization iu all parts of the world. Such are the thousands 
of happy results that have been so correctly described by 
Walshe as "Nature's cnrps.'" But there was a physician 
who could, and did, cure consumption by a definite methofl 
of treutnient, as distinguished from the accidental nature of 
the recoveries above referred to. and that was Sydenham. 
He ordered his [latienls lo continuously ride on lioneback 
tilj they got well This exercise was to be taken in the 
country, where the air was good; the riding was to l>c in- 
creased from seven to one hundred and fifty miles a day; 
and the tuilients wer^ only to stop for food for thcntyelvcs 
and horses, and not to wmnin more than one night in a 
place. And of this method of treatment he said, "I have 
put very many upon this exorcise, and I can truly say I 
have missed the cure of very few." 

> Ruebl« iZ)(>ma«*D>. H<Milce). Pnwell. K««rt, Ttftoot (iMioouA). tlint. 
3l»iniu* Huaa, DUk». Rog^t ukd DuudM, H«ltler. lAeonac. Cottoa. C1*rk. 

* Frleiud. Cam in Bofkl Inflrmftrr. EdlBburgb (l.iini]i^-Rrunina>. Orurell- 
lilar. Dff UnsHj. FuM]t«>a. Bnrrhr. Su>ki'it. Ewut, Hcnimu-WubHr, Andnw, 
Austin PliDi. Fuller. UKcConnao, Oenn»tD &ia, Uii»Uttgt, «l(i. 
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We ftrti now id a jiostttoa (o slate the caae that has been laid 
before us. We have seen that the accepted theories of con- 
Bumption must be rejected, beoau«e they either have no 
foundation in fact, or they do not accord with and are inca- 
pable of alfording an adequate explauatiouof all the known 
faelB of the case; and that Koch's theory falls wilhin these 
categories. A new theory— thai consumption is the direct 
result of the reduction of the breathing surface of the lungs 
below a certain point in proportion to the remainder of the 
body, and is solely pnxluced by conditious that tend to re- 
duce the breathing capacity — has been brought before us, 
and the following evidence adduced in its support: — 

I. Consumption has been experiuiontally produced by con- 
ditJODB that tend to reduce the breathing capacity. Koch's 
succe^ful experiments were directly produced by those con- 
dition ». 

5. We can at any lime watch the direct production 
of consumption by these conditions in the dust'inhaling 
tradea. 

3. The trades and occuiKilions that directly compress the 
thorax, or mi|tede the i-espiratory functions, are notorious 
for their production of consumption. 

4. A large amount of consumption is proiluced in Ibearmy 
every year by tho^ie conditions. 

9. Consumption has been repeatedly produced byconfine- 
meDtt both in man and in animals. 

6. The children of consumptive parents who become dis- 
eased have been carefully brought up under such condi- 
tions. 

7. Consumption bears the mark of the effect* of the pro- 
gressive action of such conditions from its commencement to 
Its termination. 

8. There is no recorded cose of consumption, experimental 
ornot, in which those conditions were absent. 

8. Where such conditions are absent, there is no con- 
sumption in man or animal. 

10, Upon their iutroductiou, consumption immediately 
apiwars. both among men and in animals. 

II. The disease presents a perfectly natural series of 
(•vents when viewed in this light. 

12. ItK presence in our midst is due to the changes in our 
habits, mode of life and surroundings, that are being effected 
by the progressive advances of civiliziition. 

13. Consumption has been prevente<l by the removal or 
counteraction of those conditions. The immunity of moun- 
taioeers is due to their cajmcious luugs. 

14. Tbe disease baa been frequently arrested for a longer 
or shorter period by the accidental or deliberate adoption of 
mea&ures that tended lo compensate for or counteract those 
conditions. 

15. And both the experimental and the practical applica- 
tion of measures that tend to compensate for nnd counteract 
those conditions have invariabiy been followed by (he arrest 
and subsequent complete recovery from consumption, where 
the disease was not too extensive; and the &uiuo process has 
obtainei] in the thousands of CAses of cure by nature and by 
Sydenham. Therefore this theory is founded on fact, and is 
both in strict accnnl with and capable of affording an ade- 
quate expbtnation of all the known facts of the case. And 



consequently we now have it in our power to secure, with 
absolute certainty, the prevention of and recovery from 
consumptiou. I have laid down the principles that must 
guide us in carrying out this work, and now it only remains 
for me to point out the directions iu which we must move, 
in order to secure the general application of this knowledge, 
and the consequent practical suppression of eousumption. 
The Stale loses the services of a large number of men every 
year from consumption in the army and in the various de- 
partments of tbe civil service. That not only repreaeuta s 
considerable Hnancial Loes, but in the case of the army it 
also constitutes a serious source of danger to the Slate. Tbe 
trades and occupation? that produce so much oousumptioo 
abottld be the subject of careful inquiry to eacertain bow 
this production can be reduced to a minimum. That this 
inquiry is urgently called for, is evident from the following' 
statistics, taken from the supplement lo the " Reigistrar- 
General's Report." which show, that, out of a thousand 
deaths among various classes, there were from phthisis^* 
among Cornish miners, 690; cartheDware-manufactureta, 
47^; printei-B, 461; lile-makers. 4Xi: cutlers, etc.. 37t : brew- 
ers, etc., 3S4; stooe-quarriers, etc., 906; drapers, etc.. 301; 
publicans, etc., 295; tailors, 265; cotton-manufacturers, He., 
272; wool-manufacturers, 257-. shoemakers, 254; builders, 
etc , 252; carpenters, etc.. 2W; hosiery-raanufaclurers, 168; 
laborers (agriculture), 123; gartleoers, 121; flahermeo, 106; 
farmers, etc., 103 

Physical education should be made a nece«&ary part of our 
system of national education. We look lo the govemment 
for action in the above directions, and their serious and im- 
mediate attention should be given to them. Life-assuranc» 
companies and aick-bencfll societies can co-o]>erate most 
materially in the prevention of consumption, and save their 
members considerable sums of money annually by insisting 
upon their members having or obtaining the required amount 
of lung development. And every available opportunity 
should be taken of placing before workingmen's clubs 
and societies the immense importance of physical develop* 
ineut 

It is of great importance that the consumptive patient 
should be placed under treatment as soon as possible, auii 
that it be uuinLerrupledly continned until the recovery in 
complete. For this purpose we require hospitals and insli- 
tuUuns placed in the most favorable conditions in the coun- 
try and at the seaside, and I am sure the means will be 
gladly found for opening these inRlituLions when once tbelr 
necefisity and immense imporiance have been realized. With 
sttcb institutions, so placed, and this system of treatment 
thoroughly and continuouwly carried out. I am certain w© 
shall have reduced the mortality from consumption to truly 
inaigniflcant pro)K>rtions before tbe next century- has eeca 
from its infancy. And 1 have the right to express a clear 
and emphatic opinion on this subject; for I myself and my 
patients have unquestionably completely recovered from tbe 
disease. .\ great, a tiplendid. a noble victory over thisdiseose 
lies in the hands of the profession. Shall we let duubt s 
between us and its practical achievement! 

O. W. HAMEIt^ETO^ 
• Tti* dtff «ie 1» rtty irii uiKVt m'*''*- 



4 



4 



uly^i 
pedM 
lear^ 



lPRIL 25, 1890." 



iciEnce. 



259 



NOTES ANP XEWS. 

Dr. Dixon, profesaur ot bygitroe at the Uni%*iTeity of PenuB>l- 
vania, hoB hcfn making some ezperiuifnla with air untl dust 
obtained in Btrpet-carti. He haH found in them the gornis of many 
diseases, coDlagious and otherwiBe. Better ventilation and more 
effective cleaoMng are sorely needed. 

— Mr. Allan V. tJarrnt Im« tendered bis r«tii:nalion sk tii.-cretar.v 
and iruuurer uf The Nationul Eleciric Light ARsociation, to take 
effect Juop m. IH90 

— Tbt; dircctt>rtt(u of the raiLnay ititeaded Iv cunnect Hudson 
Bay with the Canadian railway svste.-n has hetn rooenlly re- 
orKanixed, and, it id expected, will be able to carry the imder- 
tahing to completion. The leDgth of the railway is to be '■iW 
mil^, starCiag frum North Buy. ofT the Lanadinti Pacilic Kail- 
way nt Luke Nipt-wing, tiunoe to Muuoe Factory, a pi>rt on 
James Ray, the. southern pmlungation of Hiids4:}n Bay. This, it 
ifl expected, will become an Important feeder lu (lie railways 
already hiiJEt. pa-'^mn^ as it does through one of the richest pine 
re^ium iti tlie Duuiiuinn. containing forestiiuf rpd and white pine. 
spruce, and [amamc of gigantic proportions. Tin* country trav- 
ersed IS alKo Huid to be rich in mineralfl, HUrb m galena, copper, 
nickel, and iron. 

— M. (ieor(0!9 Holland, an eminent French engineer, recently 
read a jwper before the Acadfmie des Sciences, iit which lie in- 
eiB(» iiptm [hf necehaity of conntrucling a lailway across the 
Saliara. M. Kollaiul fays thni it Is time (or Franco to make up 
faer mind an to the part which she intends taking in the economic 
conijuettt uf the iiiteriur of Africa. In bis paper he deQties what 
are the regions of the western and cientral Soudan upon which 
French eomiiiiTce could rpaaonably reckon, his conrlu&ion l>einj? 
that nothing durable i^r redlly useful could be effecCe'l in the 
Soudan wilhuul the ussiutauce of Algeria; n bile, in order tu take 
anyvlTeclive uction in Algeria, that colony would noeil to I* 
connected with the Soudan by meanx of a railway crosj^ing the 
Sahara. 

— A club of students, under ibif clmrge of four experienced tu- 
tors, will be fonneil at Seal llnrhor. Mount Desert, Me., for study 
anil tuition during the tiummer of IbOO. The object of the club 
will be to prepare students for the college entrance exauiinatiuuB 
Id the fait, and al&o to a^^iiit any w)to have fallen bebtud in their 
studied iu making up their defl?ienc)e8, The club will be under 
the charge of Ix>ui8 L. Hoo[ier (Ilan'ard '^9), aa>*i->tant in phyi^ica 
in Harvard College, who was at the head of a similar club suc- 
oes^fulLy carried oti la^t summer at Nurth Bdgecouib, Me. He will 
beasHtsted by L. H. Dow iu ancient Inngiiages, N. R. l3eorge, jun., 
in oiatbetnatice and phyaio*. and ,1. B. Scfitt in moilem langnagei<, 
all of whom bold very high rank in the present senior clasn of 
Harvard (?olIege. Tbey ha^-e specialized in their «*veral depart- 
ment*, and are experienced tutors. Ae each student will receive 
separate uud individual in<ttriictiini in nil his studies, bis peculiar 
needs can be met. and rapid nnd thorough progrem can he made. 
Although the club ia organizetl prlocipally for study, there will 
be ample opportunity for ezerciae and recreation. A tennis court 
and row-boat« have been secured, and, as h well known, tfae 
neighborhood offer* remarkable adraDtages in the way of excur- 
flioDs and mountain-climbing. For further particulars, addreas 
Louis L. HiKi{ier, Harvard University, Cambridge, Masis. 

'^At a regular meeting of the Washington Chemical Society. 
April II, Dr. Tlioaia*i Taylor of the United Stales Department of 
Agriculture exhihite<l a new flaHh-llght inlendp<l to Uike the 
plac»> of sevenil kinds which have of late prDved highly danger- 
ous in practice, Tlie compoMtion of Dr. Taylor's new tlash-Hgbt 
consists largely of charcoal madt* from the silky down of the 
milk-weed. — a furm of carbon which be prefers to all others, be- 
cause of it« freedom from anb. A few grains of this new com- 
poAilion placed on. tissue-paper and lighted by a punk<matcb 
produced a prompt and blinding Haiib. while it was obeerveil that 
the poper oo which the ikjwJlt reeled wa^ not even scorched. 
The Hash being instantaneous, the heat is not sufficient to ignite 
the moet inflamniHble material on which the powder may rest. 
Or, Taylor dcmunelrated this by using, with the same paper for 



a base, an inferior flaah-light, which mt fire tc the paper at once. 
Tills is owing to the comparatively slow eombusliou of the chem- 
icals used in the inferior grade. Dr. Taylor 9tiid that the- powder 
of bis new flaeh-light will not explode either by concussion or 

friction. 

— On Uonday evening, April 31, at the mvelingof the section of 
mineralogy of the New York Academy of Sciences with the New- 
York Mineralogical Club, Mr. George F. Kunz spoke on the sub- 
jecta of ■' The Minerals exhibited at the Parin Expoeitionof 1889'* 
and " A Reuiarkat'te Group of Bleteoritea from Kiowa County, 
Kan.; ■' and Dr. Joseph H. Hunt exhibited a collection of speci- 
meiiB from Palerhon. N.J , consisting of seotites and quartz p»eu- 
doroorphs affer xeoliu*. Mr. Kunz also uxbibiteti a new and un- 
dpwribe*! meteoric iron from Colfax. Rutherford County, N.C., 
aud f]>oke on the a<teriation in calcite aa observed by [miting a 
light through transparent cleavages, on the native antimony from 
Kein County, Cal., and on the pallasite« and meteoric iron from 
Kiowa County, Kan. 

—The follnwing is a complete list of the papers read before the 
National Academy of Si-iences, at its .\prU meetint;:, l^•0: "The 
Effecttt of the Inhalation of Nitrogen, Nitrous Oxide, Oxygen, 
and Carbonic Acid upon the Circulation, with S[}ecinl Iteference- 
to the Nitrous Oxides, Anu'stliesia, aud Asphyxia," by H. C. 
\VfM«] ; "On the Application of Interference Methods to Astro- 
nomical Menfiuremeuts,''* by A. A. Michelson; " Physiognomy of 
tbe American Tertiary Hemiptera." by S. H. Scudder: "Totality 
of tbe Ecliptie of 1889," Dtf. 22." by D.'p. Todd: "The Budding of 
Snlfia considered in Rclaliou to tbe Question ol the lidieritance of 
Acquired ChamcterH," by W. K. nrooks: " RMH-nt Advances 
towards a Knowledge of the FJahea of the f freai Oceanic Depths," 
by G. Brown (iowie nnd Tarlet«n H. Bean; " A Syutem of Classi- 
ficfttion "f Varmlile Stars," by 8. C. Chandler; " On the Spectrtun 
of Metals" by H, A. Rowland; '■ On the Cheapest Light." by 8. 
P. Langley: "On the Relation of Secular Disintegration to Ver- 
tain Crystalline and Transitional Schists*' and " On tbe Structure 
of tbe Green Mountains," by R. Pum)»elly; "Tbe InterrelalioD- 
ship« of the Icbihyopeida," "The Notacaothoid Fishes ae Repre- 
aeutativcs of u Peculiar Order." and "Tbe Ualo^auroid Fishes 
Typical of a Special Order." by Theo. Gill; "Reisearche* on tlw 
Double Halides" and " Rosearchee on the Sulphtnides," by Irai 
Remaen. 

— The faculty of tbe Wharton School of Finance and Economy, 
'at tlie Univereity of Penmylvauia, have been steadily develi>ping 
during the post months a library, which, now that it has reached 
very large dimensions, t» making iln imjiortance felt. The foun- 
dation was laid by tite great (K>lleotion of the late Stephen Colwell, 
comprising between seven and eight thousand volumes, and in- 
cluding nearly every important book on tbe subjects of finance 
and political economy in the English, French, and Italian lan- 
guagPA puhlwhed before ISWl. This was supplemented by tbe 
bequeK of the librarj- of the late Henry C. Carey, which embraces 
many later works and pamphlets, and is esjuvially rich In statis- 
tical literature, European government reports, and the like. Some 
time since, in addition, a collection of about three thousand Eng- 
liith pamphlets on financial and economical subjecta, formerly 
tbe property of Mr. HcCalmot of London, was obtained, cover- 
ing the periotl from the close of tbe seveateeutfa cvniury to our 
own time, and Itound in chronological order. Professor Bastahle 
of Dublin hns pronounced this to be butter than the siuiilar 
collection of the British Muwum. It is necOMary, of coiiree, in 
order to keep pace with the times, to buy the beat of the new 
Uioks within the scoi* of the Wliarton School. An annua! fund 
has accordingly been provided for thin purpose; and a nuiulit>r ot 
works, several of them frewh from tlio author's hands, which 
were *eU'ct«d by Professor James while abmad laat summer, have 
lately arripod at th^ university. A department of the library of 
efip<>cial interest is that pertaining to m!jnici|>al government. It 
is hoped that all documents pertaining lo this itubject for cities of 
o%-er fifty thousand inhabitants may be obtained. Tlte co opera- 
ation of all municipal ollicers is urgently requested, and the 
recfipt of any documents, however trifling, will be gratefully 
acknowletlged. 
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All the States op Sodth and Mipdlb America have of late 
Tears shown ^eat solicitude about the condition of the national 
education , but none more so than the Argentine Republic. Dr. J . 
B. Znbiar has just published a little piifnphlet entitled " Quelques 
cnotBHur rinstruction dans la Republique Argentine " (Parie). He 
is inspector of the national schools and training-colleges, and was 
tua country's delegate at the last Paris exhibition and at the i>eda- 
jgogical congress held on that occasion. The object of his pam- 
phlet is to show to the civilized world what progress the Argen- 
tine Republic has made since it succeeded in shaking off the 
.clerical government of Spain, which bad for three centuries held 
it down. The following facts need no comment. In 1810 the 
only places where teaching went on were a theological college 
:and a few schools kept by priests, who taught the young idea 
tiow to shoot chiefly by means of the cane. In 1888, after fifty 
years of independence, there are for the forty million inhabitants 
*-wj> universities with three faculties each, 15 colleges, 84 train- 
■BC-ODlleges with 758 professors and 11,365 pupils, 3,263 elemen- 
Aarjr schools with 4,744 teachers and 176,239 pupils (which gives 
jm average of 34 to each class only), and, besides, 831 private ele- 
jnentary schools witb 1,094 teachers and 83,723 pupils, —altogether 
fl,337 schools with 254.608 pupils. In commenting on this report, 
the Journal of Education, London, states that the great impulse 
io education was given by the law of 1780, and ever since the 
«ock has rapidly extended. Iq one year, 1887-88, there was an 
increase of 100 schools, witb 1,000 teachers and i:7,158 pupils. 



MENTAL SCIENCE. 
A Study of MoTcments in Yonng Children. 

Hodebn science attaches great importance to the study of be- 
ginnings, and such study is quite as promising and interesting in 
the field of mental as of physical facts. The origin and growth 
of human faculty as exemplified in the development of the child 
claims an especial importance on account of its very general and 
educational interest. Quite a number of child biographies have 
been written from this point of view, and the period has now 
come when special studies of particular lines of development and 
acquisition of faculty are made. A recent study by M. Binet 
{Hevue Philoat^hique, March, 1890) deals witb the following fotir 
points: the co-ordination of movements in walking, the bilateral 
character of movements, automatism in movements, and re-action 
times. 

The study of bow children learn to walk has been confined 
mainly to determining the age at which independent locomotion 
begins: this in the average of a number of infants was found to 
be at about eighteen months. It varies considerably with the 
health and growth of the child, and also with the degree of at- 
tention the child gives to*lbe learning of it. M. Binet tells of 
two sisters, the elder of whom learned to walk at twelve months 
by catefully and persistently leaning on one chair, feeling the 
way to the next, and so on; while the younger, who was stronger 
and had every opportunity of learning quickly, made \:ery intense 
but irregular efforts to walk, and did not succeed until her fif- 
teenth month. This difference of character has been maintained, 
the elder being calm, serious, and not easily distracted, while 
the younger is exut)erant, easily distracted, and volatile. The 
origin of the tentative mavementa resulting in walking, Preyer 
regards as instinctively inherited, and in this opinion M. Binet 
concurs. The latter observed in an infant only three weeks old 
alternate movements of the legs when the child was held with 
the legs free to move, and the soles of the feet were in contact 
with any substance. Repeated experiments showed' that if the 
child were held with its feet alwve the ground, no such alter- 
nating movements of the legs occurred, but as eoou as the feet 
touched the floor these movements were reflexly excited. This 
seems to indicate that the movements of walking are instinctive; 
it also indicates that tlie fact of walking being a power which the 
child acquires somewhat la.te does not interfere with its instinc- 
tive charactt-r. 

If one observes the spoDtaneous, explosive movements of the 
artns and legs of infants a few weeks old, one will notice a great 
preponderance of bilateral movements; the two nrms or the two 
legs moving together, or, if not quite together, alternating so rap- 
idly as to amount to the same thing. The contrast in this respect 
between the infant and a child of two or three years is very 
marked. Of 57 movements made by an infant one week old, 
only 13 were unilateral, 25 were bilateral, and 28 of the rapidly 
alternating kind. This tendency towards bilateral movements 
can \*e observed in older children. Rubber tubes were placed in 
the hands of a three-and-a-half-year-old child with the request 
that at a given signal she should press only one of the tubes. 
The record showed very frequently that both were pressed, and 
other irregularities occurred. In connection with these move- 
ments, M. Binet's attention was called to the expression of fear 
in the child when not securely held. This was very evident by 
its crying, which ceased as soon as the child was securely held. 
This occurred before the cliild had had a fall, and so would sug- 
gest a sort of instinctive fear of falling,— a fear which does not 
exist with regard to fire, for instance. 

Recent researches have attached great importance to the phe- 
nomena of automatism, or the sul>conscioua reception of eenaa- 
tion, and execution of appropriate movements. In a single child 
such automatism was evident during the first six months of life. 
If the child's hand were open, a light prei^sure on the thumb suf- 
ficed to make it close, and when closed a stroking of the back of 
the hand opened it. This succeeded as well whetberthe child was 
awake or asleep, whether the child directed its attention to the 
hand or not. The same automatic faculty comes to tbe front in. 
many wa;s. If a child's interest Is held towards a certain point. 
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one niny slip & key or othor object into n child'* hAnrl sTid have it 
held until the hand npenR and the key falU, cvldt^otlj without the 
child's kDowlDf^ it, The eas^ with which a child may be distracted 
u well known. A crying child a npptased by drawiuK ils atten- 
tion awoy rroni the Bouroe of trouble. The caf^iscited of achild 
much put ont hy Ijeing preitented to struiiKPni, hut who at once 
stopped crying trhpn a match was lit. As food as the match 
went out, (lie crjiOR recommenced, and so on. Cor »evfriil min- 
utes. We here see an aliematioii of the mental view that wonld 
be r^^rdtn] as ahnorma] in the adult. The rontrafit between thifl 
and the elaborate mennn necefunry to gain mental diversion io 
adult life is certaiuly flrikinj;. 

The time of mental nets can lie tttiidied in children old enouRh 
to imder^tarHl what \v nHked of iIkmii, Ordinary oliservaiion 
ehows that children are slow In reflpondinc; to a Mimulufi. Actual 
measure men ta were taken hy having children prPKs U]>oti n tube 
aa sooD as they iMard a ^oand. The averngt; aduU lime fur tbia 
re-action in .14 of a second. Children from four lo seven years 
old require over half a second Co do the same thing, Thp times, too, 
are irregular, from a minimum of one-flfih uf a second to a max- 
imum of a second or more, indicating an irregularity in the 
power til hx the attenlicn ii\ion tto artlReia) a laok. VV'hi-n thu 
lime was measured, the curve iif coutraclioo was also writlpn. 
This in the ndult is a quick, sudden stroke, occupying about .34 
of 8»e«-ond. In three of the children the movement occupied 
over half JiRain an much time, and in one child was as long as 
two 5ei-onds. This suggested a test of the maximum number of 
preeourfs a child imd an adult could make in a k^^'^i time. The 
adult makes 18 (in iiu extreme case d7) in 4 seconds, while the 
children iivernged only pre*BUtp« in ihe same time. We have 
thus indicated in a variety of ways the gradual development of 
bimian faculty, as well as the uacouacious education wo paw 
through in cbildbood, and the means of educationally ntilistiog 
it. 

The Sensations of Movement 

We are getting to appreciate more and more how much of 
mental life i* foundeil upon tlw information obtained through the 
contrflfiion of miiRclefl. The exact derennination of hnw this 
knowledge is obtained bp(K>nieB correspondingly inipnrtant. A 
recent smdv by M. Bloch sheds inleicsling liKbt on some phaaea 
of Ibis i)uet)tion {Repue Svicut'jiqia; Mterch 8, IBitO). It is lo be 
oheerved at the outset that "c have no direct knowledge of the 
muscular changes produced in the muncle* themselveti wiien they 
■contract. When we close the hand, all the sensation i» in the 
liand itself, while the mut>cles whose contruclion brings on the 
movement are farther up in the fiHT-srui, It ih, then, from the 
aennation;* of conipresciou of the skin and the moveoieiit of 
joints that we obtain nur notions of luovcrient. There are in- 
deed certain secoo<lary at'sociatlvecontractionsof muscles, coming 
a alight fraction of a second nfter the rontiaclion of the muscle 
we innervate, that !«eem to teil us of the realizaliun of the intent)* 
■ed contrai-iitn While rlius itinorflnt of the means of muscular 
contraction, we can direct lis extent and dire<;tion. We ran set 
the VM'al cbords to sing a certain note, but in many case« the^! 
adjustments are dimply a series of tentative altcmjilH, and even 
then liable to some considerable errors. For the mnlions of the 
arena this was tchted in the following way The two leaves of a 
screen standing at about im angle of eighty degrees to each other 
had their sides covere«l with niled pa|K>r, and Uie general prob- 
lem was for the olwvrver in u deliuile position in front of the 
screen to find with the two arniK cnrresjjonding place's upon the 
two leaves of the screen. The movement-^ of ilie two hands 
were most nearly alike when the movements were nearest to the 
body and rieur the line of the eyes, altlitiugh the eyes in these 
'exp<^rimenttt were of course closed. The differenoe in position of 
the two hands is abtiut I centimetre in chiA region; thiA when the 
two hands are moved together. If the one hand is placed, and 
the other it to Bud a corrosponding position, then the task is 
much n>ore uncertain, and the error larger; the error being 5 
centimetres, where It was but 1 centimetre liefore. If this pro- 
ceia depends upon the contraction of muscles, then the errw 
abould be larger if the one arm is moved passively by an asaiat- 



ant, while the other arm fliKls the position in which the Hrat was 
placed. Aa actual test showed that under such conditions the 
process is quite aa exact as before. This independence lietween 
the ^lerception of the position of our limlw and the muscular con- 
traction WAS further showu by placiug the wrist of one hand 
through a ring suspended hy a rublter hand from the top of the 
screen. To Bud a place low down on the screen, the hand must 
pull against ihe rubber band, and this sbonid make all the ad- 
justments too bjgh: but no such effect occurs. Again, if a 
weight of 2 kilngrams he attached lo either wrist, it does not 
change the accuracy of the adjufltmenls. Another kind of mus- 
cular sensation was tested by taking a numlier of leave* of a liook 
in between the thumb aud fureftnger of one hand, and finding 
with the other an equal number of leaves. This error for a gmall 
nuQitier of leaves was alKiut one Sfteenth ibe number of leaves, 
but for a larger number this ratio decreased. It makes (-ume 
difference wht-ther Ihtj right or the left baud is the judging band; 
and for M. Bloch. who is left-hnnde<], the left band teem lengths 
B& larger than equal lengthi* In the right hand. 

We also have no definite knowledge of tbe preciiie lime of a 
niuaculiiT contraction. If we attempt lo beat time with a 
metronome by (be rhythmical contraction of a muscle, we 
imagine that we begin tbe molJoii ns the metronome Ijeata; bat 
in fact It is the end of the movement that coincides with the beat 
of the metronome, the real contraction preceding it by a consider- 
ahle fraction of u i^econd. More curiously still, if an iuipuW* is 
sent out at ttie same linic to a muticle near the brain (?-ay. the 
muarles moving ihc jaw;,) nml Ut niusLrlcs far away (say, tboae 
moving ttie foiH), the impulsi> will reach thi- f<"Ktl later. If, now, 
we keep time with a metronome by alternately contracting the 
jaw and the foot, then we really begin Ihe uiovemeut of the foot 
earlier than that of the jaw, tu> thut the close of tlie movements 
shall coincide with the pound. 

The intensity of muscular sensations, M. Blocb subjected to 
only a very rough teat. After many unaati»fact4»ry modes of 
teetiiig. he ust^ a funu of balance, on tlu- ehurt arm uf which 
was suMjieDded a constant weight, aud along tbe long arm uf 
which tbe linger moved. keepinj< I he lieani horizontal. The 
(iutter WHS placed in a certain position, and then niovi-d as little 
one way or IIr* ntbrr as waimeces-sary to tell that the preasure had 
changed. From this the ratio of prefi<iure4 at the two jMisitions 
was calculated, and fuuud to be ahuut 1:4.8. Inlbist>o(h tbe 
mu:^cle sense and the pret»ure-ticn«e nru used. To rule out the 
former, a brace wan placed above the beam, so that the weight 
pressed against Ihe linger, but the latter need not sup[x>rt it. 
The ratio thus determined was 1:11. The pressure-sense was 
eliminated b}' wrapping thread around tbe linger. ai><l then the 
sen^iibility was determined to l»e 1:8 5. so that both these sensee 
contribute to the coiumon result. 



BOOK-BEMKWS. 

A Primer of PhonKtiet. By Henrv Swekt, M.A. New York, 
Mnnmilhin. 16". 90 cents. 

This work makes use of " Visible Speech"' to teach the ele- 
ments of phnnettcit, and to denote the analysis of English, French, 
and (lernmn !«ounds. All tlie details of "Visible 8i)eech " — its 
organic and phonetic c:IaH*iific]ition!i, ita lerminologj-, and even 
its symbolic notation— are borrowed in wholesale, in a way that, 
however flattering to the iiutlior nf tbe system, cannot be Mitisfac- 
tory to Ita students: for Mr. Sweet has made •■ a few moditica* 
lions" of the symbols; and, notwithstanding that these have been 
repudiated by Ibe aullior of " Vbfible Spcecli" as not in burmouy 
with tlie fundamental principli.'s of bis system, they are here in- 
corporated with it, without any indications to di^linguisb the in- 
novations from the original part« of tiie aeheme. The " Vlaible 
Speech " notations should at least have been shown in comparisoa 
with the subtitilutions. so that a student might um> tbe one or tl 
other, as bia preference might dictate. Without the symboli 
tlteniselvea, the objeclinnable chamcier of tlte "modifications** 
cannot be made clear; hut the gronnd of the objections will be 
understood from the slatemeat that the mutual telutiuiis of tlij 
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Bounds ot p b m, i d n, k g ng. — depicted In the "Visible 
Speech " sjtnbolst—Bre eniirelj inrinible in the subvlituled I'.vtii- 
bo'i fortbeMninds of m n ng. i-'o. also, for the syoiboU of 9 sh th, 
— which form n rtlnUod 9m«« in " VisihleSpeet-b,"— the " modift- 
r-Hltoox'' df>)>Rrt altogKher from iho oriKtoal plan of nymlioHza- 
Iton by gutotitutinR a wt of merely Arbitrary formn. 

loeume few points Mr. Swi*-! diapuiett tbt corrwtnesB of tb« "Vis- 
ible SpeM;li " aaalysiii; for eiaiople, in the iouad of ah, tliv " low 
back wide" vowpl wUiirh -Xlr Sweet says should l>e the 'mid 
back wide.*' Such difference of opinion in of courw leRiliniBte, 
but each opinion aliould be aitribulfd 10 ii8 pro(fr author. In 
the preface to ibin book Mr. Swtct pays. "1 feel convinced Ibal 
the pAtI) of proicrpSM lies tlirnush the ' Viable Speech ' analysis, and 
that the Hr«t duly of (he very li'w who have a practivol command 
of it is to do M'hal they ran 10 ttprrail the knowled^ of it." Vet 
in the above case Mr. Sweet gives hie own analysia only, and 
inakitt no lefptence to it:4 divergeni-« from that oriKinaHy marte, 
and slill upheld, by the author of " Vifible >peerh." The same 
procedure iti furl lier innoifc^ted in the intro(iiictti.in of ayiubole 
for tbe teeth, luraod in difTerenl directiorw - as, surely, never 
teeth were turned - to repiesent the Bounds of tft and /. In ref- 
erence to IbttM? pvmbols, Mr. Iltjll says, in his '■ Lectures on Pho- 
netics," •■ The symmelry of the Hysleiu baei l<<-en deformed in re- 
publications which have been made without leave o&ked or given. 
One cmendalor. ft eeeiuK, had inipjMised the synteni wanting in 
«.vmbo|H for the teeth, and arrordm^ly he nrtually provided ic 
with a M-t. ' Vmible Speech ' «-ai» certainly not l>om vvitb teeth; 
or, nilber, (t*th beinn in rhe mouth. Ibi-ir prewnce i» implied au 
a matter of course, and requires no HvailMilixing- a» ihev are not 
in the babit of shiftinc thcjr root-fatt poKilions, The teetli, like 
the hard palate, ure only pannively employed: and it will be time 
eniii>Kh to mil in ilental uid when the teeih are shown to be the 
active att<^'nt!i in forinin>; nn> ural Miiihd." 

In spite cf tlii'i proieet, Mr Sweel brint^a in hiR symtwis for the 
leelh, without 11 word tn thow that Ihey form do pait of tbeorifj^i- 
n«l Aystem. This i^ eltoBclher lu'lefenbib'e. "Visible Sjieech," 
B« we leom from tlire inaugural volunie.coKt it^-autliorthe labor of 
twentv >our*: and.allhouRb it> inventor might l>e e^cientitically Rlad 
to «ee bi'« sy!^te^l superseded by u l>etter, no iierttun can liKik n itb 
equanimity on wintoa interferenre with po elaboratea plan. All 
that Mr. Sweet baa lo say In biH '■ Primer " miKht have l»een said 
— if Hot better t>aid — within the limits of the ^ynibolisua that liaa 
not, we are t<dd. Iteen fuuud wantiuj^ in meanb to dtM:riuiinBte 
the phonetics of any lanmuage. Mr. Sweet** '• modificalioim" 
cannot be accepted a* legitimate; iar Irsa can tley be considered 
OB improvements: but tbe chief objection to them is that they 
are mixed up with the true ** Vioible Speech," as if they formed 
part of the pyatem. In it, te^ not of it. they mierepic^nt it. and 
uii^tend tbe learner. 

Simpie tCffi-mimts 0/ Smv'gation. By LuctEN YotTHO. New 
York, Wiley. Ifi". 

To tbe yacbisman who annually, and about this time of 
year, goes down to the hen in u sclioouer, or a sloop, or a 
cutter, or perchance in a Hteam nr naphtha launch, tbin 
little pocket-volume will prove invaluable: and to the naval 
apprentice, the petty oHicer. or the ambitious able eeaman. It 
will be of greater imtmHliate luimsttance f>n (be road to promo- 
tion Iban more prctt-utiouH workti intendt'd for the use of 
accomplished mathemalicrans and experienced navigators. Tlie 
treatise ia not intende<l to take the place of any other work, 
for we know uf no other of aimitar scope; nor does it aim to 
supply Boy real or imagiuary deScieucy in previous worka 
on the subject. It is put forth an a cimpendiuni or epitome 
of tlie simple elements of navigation, containing every tbing 
necooBwy to enable a man of ordinary intelligence, with a 
little "aeafaring education,'* to navigate a vesHcl to any port 
in the world; but it does not aim to ttopplanl more compre- 
hensive wikrk8 on navi^aticu. All cotnptiontetl iiintbematical 
formulas are omitted, and also all calculations not readily and 
easily comprehended and performed. Atxiut one-ltatf the 
volume it) of uecetwity given to the tablen of difference of lati- 
tude and departure; refraction, dip, and itarallax; decliuatiou 



of tbe sun; equation of time; aines, tangents, and secaata; 
etc. ; withont which no work of th« kind is complete. 

But. gocKl as tbe book is, it has serious defects, which we- 
hope to see remedied in later editinUK, Tlieso defects, bow- 
ever, while marrirtg tbe literary value of the work, do aok 
interfere with its value for the main purpose the author ba<t 
in view. They arise from the attempt to condense into a few 
pages matter which, from its nature, d<.>es not readily lend 
itself to condensation, As a couKCquence. there aro manv 
sentences in the book which must be carefully Atudied, read' 
over and over again, before tbe meaning is apparent. To tbe 
author, uf course, familiar with tbe subject, all is clear; but 
to the studeul, lo whom navigation may be "all Greek." tbfr' 
translation inio |>]nin English of puzzling obscurities, ]tfo- 
duced by ultra-o>ndenf«.tion, may be » difttatiteful task. Then 
there are cccAMional lapses in grammar and in diction, which 
would not be fo noticeable were they not in so noticeable a 
work. Ab a whole, tbe treatise is a good one, the need of 
such work was felt, and we have no doubt that it will fanve 
a cordial reception. 

A Century 0/ BlertriHty. By T, C- Mrndbnhajj.. Boston and 
New York, Houghton, Mifflin, & Co., 1880. 13". gl.M. 

ThihIs a M-cond edition, with additions, of this book, whici 
was first published in 1886, — with additions, we note, as (be 
procretss of ele<.'trical science, which has be<.-ii made mostly in tbo 
Inst hundred yeari, did not cenn:' four years ago. but haft made 
further strides Many of tbefe advanced have been in lite npplf- 
calkineof electricity to the production of light, and. in a bro«<t 
way, t<» the transmiasion of power. Four years ago eleclrtc<il ap- 
pliances were popping up ou every side, each putting forth a 
claim lo great iiBefulness and (<• |»rfectiiin. This activity in a 
new industrial field gave rise to the inevitable fever of specula- 
tion, which could but result in great di^appointraenla. us the m~ 
complelenei^ of thu novel iuventioua as they ihcii stood was 
Abown by experience. Then, again, tbe use of so powerful aik 
a^ent Id methods most crude led to dlrastera to human life and 
proiterty. Ihal arouwd hostility to tlie new force. Our author 
Iracen alt tbi? matter of bi»<tory, .ind shows how even the murfa 
talked of alternating currentit have been gradually maile niora 
amenable to human wantf. and records tbe general sell ling- down 
to really useful work of tbe elcotrical iudustrie*. 

But it is on the side of theory alfto llint enormoun aiivancea 
have l»een made recently in electrical science. Many know that 
a connection between electricity and light waa 3Ua(>ecled a dozen 
or twenty year^ uko by Clerk Muxwell, Kow, in his addilionat 
Profesfor Mendenball records tl^ ex|ieriment8 of Hertz, whlc^ 
show the nunpicinn of twenty year« back to be true. 

Many arc interested in tbe display of eleetrical energy on every 
linnd, ami yet know littte of how it has come to paw that iben- 
are electric cars, electric lighls, electric printing-presses. For 
these Mendenhairp ''Century of Electricity" i« intended, and 
that they may rely ut>on it is i^hown by the fact that iu two ye-ar* 
only two errors have been poinle<l out in the text; aiui one of 
these dates hack to Funiday him^lf, who ocerlooked a misstate- 
uiont of one of the law» he dim-overed in his own publication of 
them. — an error which was Inadvertently copied. 

The ElemettU of Lnltoratorg Work: A Course qf Naitir<il Sci- 
fnce. By A. Q. Eabi.. Tjomlon end New York, Longntaok. 
12". 

Thk autlKrr H a late scholar of Ctiriat's College, Oxford, and 
now science master at Tunbridge School. Tbe book U for use in 
laboratory work, and preauppoves a fairly welt utocked rouin for 
the insiruclion of lieginnern in physical Hcience. The fieki of 
work is somewbai more limited than is frequently the ei^ witb 
booko of thill class, experiments on the physical and to ion» ex- 
lent on the cbetiiical properlies uf matter being made most 
pron>iuent. Elcctriciil uu-asiuremenls. which lend I hems^elveB ad- 
mirably lo higher laboratory wijrk in physics, are but t^i^riogly 
referred lo. Kur ourselves, we do not approve of iho iniuutenesa 
with which the primary facts in regard to matter are sup|Hjsed Uk 
be observed by tbe student uung Earl's uielbods, but we ar* 
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aware that all tfacheis do not agree with U8 in this; but we do 
not he»^it»te in Baying that to Ibio. eveu now, new mclliud of 
Btud; " Tlie Elctnent» of Labciraturr Work " i« tii addition, ftnd 
that those who hare mich work in rha^e wiil find the ezpert- 
meute and exerciws full of suggestions. 



AMONG THE PUBUSflEBS. 

IlrsTC en How to Travel *' is the title of a handfiome]; ilhis- 
tTdted little gii[d«> and inrornfiaCion book \\x»t pubHshed bjr U. D. 
Neweoa & Co., 833 Brosdway, this city. 

— "The Growth of Yale Athletics." by Waller Camp, illustmlfd 
by instantaneouit photographs taken on the campus; "Path of 
the C> clone." seventeen viewfi of the niin« in Lfmisville; •■Minaiit- 
aippi Floods," brenks in the leveos, riter Bcc-ne«. as pictured from 
the go%-emoient vewel,— are published in JUuttratcd American 
No ft, for the week ending April IK. 

—In Ihe Hay namber of the New England Magazine tliere 
will be a full-page p<jrtrait of George Kennan, whi'cli appears in 
connection with a poeui on tlie recent Rutuiau atrocitira. 

— "Tlie Better Dny" (New York, Funk « Waguiilb) ia the title 
of 111© ni-w perlodieal, Ihe organ i.T the Belter Day Reading Circles. 
It U a journal of temperance education, to extend the work begun 
by the courve of bcientiBc temperance instruction in the public 

8chw)l«. 

— Encoumged by the success of the "Hieloriettes Modernee, " 
hy ProfegBor C. Fontaine, WanhinRtou, D.C. , the puhli«heni. 
D. C. Heath & Co. (Boston) issued on the 2Ut a second vol- 
ume by the iiame nutbor. and edited on the same plan. The 
atories are short, pure, iutcreeting. and of recent appeaniucv 
In France, and the notes are full and suggestive, 

— Two American honeyKucklei^ which have often been con- 
founded are admirably ligured in laft week's Onnleu inui Forest. 
They an- tMRJcei-a Jtaat and Lonicent .SwWironfiV, und tlie por- 



traits will serve to facilitate their identification. Some wuod 
advice about planting new places is given in the leading e*litoriAl' 
article, and the great nursertus of the Mc««n>. Vcitch & Siui6, near 
London, are deacribed, Beudee the utiual t'ariety of Neasonalde 
horticuitaral matter, the number contains a review of Ur. Hein- 
cicfa Uayr'a important work on the f areata of North America. 

— Roberts Brothers have ready "London of To-Day," by 
Charlefi Eyre Fa»coe, an illustrated handbook for the meason of 
1890. 

— An 'article in lAppinootVM Monthly Magazine for May of 
timely interest is "Subeidiee and Shipping," by Henry W. 
Raymond. Mr. Raymond points out that all nations who are 
leaders in commerce grant aubsidies to their tihippiog. and 
arguea tliat in order to compete successfully with foreign, 
nations we must adopt their methods. 

— Charles Scribner's Sons have ready "The Wife of the 
First ConBul," trnnBlntcd from the French of St. Awand by T. 
S. Ferry, and have in pre^>4 two more books by the same an- 
thor. — "Marie Antoinette and the End of the Ancient Regime" 
and 'The Happy Dayu of the Eiupreiis Louiae." A revic 
edition has been prepared of Lafayette C. Loomis'it "Index' 
Guide to Travel and Art Study in Europe," 

—little. Brown, & Co. will publish next month "The 
Influence of Sea Power upon History." by Capt. A. T. llahan, 
U.S.N., with twenty-Hve charts illustrative of great naval 
battles. The object of the work is an examination of the 
general bintory of Europe and Americji, and exempliticatlon 
the great determining infliieDce of the maritime strength u\ 
great issues.— a point which many liistorianH have either over- 
luokiMl or touched u|>on wuptirOciully. The period embtaevd ia 
from 1660 to the end of tbc American Revolution. 

— Messrs. Oinn A Co. announce for publication May 1, 
"Common School Music Charts." by W. 8. Tilden, teacher of 
music in the State Normal Sch<»ol, Franiingham. and author 
"A Common School Song Reader." Tliiwe eliart» Rr«.' designed"! 



Publicatiooa received kt Editor's ORtce, 
April 14-19, 
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.— O«ologicftl Map of tbo PKxrlncflof N>« Brunft- 

wick. <>tt*wa. Owl. Suit. f*. 
Datm. K. U, T)m> Fuiinli Ue«dlJW-8oofc. PblUdel- 

phl», UpplncDtt. iO*v. iV. WcnaU. 
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Um. Ed «lth Dct«i bj D. H. H B.^>Bton, QIdii. 

319 p. le*. OOcenU. 
MsiiDEXiuLi., T 0. A OvQturr of Eiortricltr. 2d 
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Amor 8v«deobOf« Publ C«. 870 p. W. 

V. ti. Coast uti> QsoDnic (tUKYST. Anoiul Obaag« 
uf the HLmgatitic Dvi-Eiuullou tor the Bpoob Jmqd- 
Brjr, IHBO. WnotaluKton. (}<>Tnniiuont. r*. 

iBOKanle Cbkrt uf th« UntU^d 8t«t«efartb« Epoch 

19M. Wftflblnrton. OoTcminvot. t*. 

lUcnetto JleridiftiM of the rolt»d 9tftt«» for 

Janumrr. inu. Wiialitojctoa. Oov^nimeat. f. 
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THE FAULTS OF SPEECH 

BY 

A. MELVILLE BELL, 

Author of " Viitble Speech," etc., ate. 

Tbc Faulto of Speech is a Self-Carroctor 
and Teacher's Manual, fur the remnval of all 
Impediments and Defvcts of Articnlation. 

eo Oexite. 

*^* Srat postjxiid on receipt of price, 

H. D. C. HODGES. 47 Lafayette Place, 

NEW YORK. 



FOR SEASON'S STUDY IN 

M Books on Birds, Insects, U 

AAfosses. Lie /tens, A lg<e, ■ 

Dcsmids, Sea Life, Spi- I 

I ders, ButterjUes, Botany, J 

I I Microscope, Histology, BaC' x 
JJ teria. Zoology ank I/at- ' 
n ural History, U 

11 *.■ For iMlr at all tlaokstflroii, or (?«ta- K 
lofCUP on apjiUcst Inn tri 
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BRADLEB WHIDDEN, Publisher, 
Itl Arab strvet, Bmrtuii. 
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HEAVED' A\D HELL.. By Eham- 

PEL SWEDKKBOHO. 41fl TiUf^l'S. (1(l]A<r Cm-iT. 

Mailed pre-paid for 14 Cents in stamps by 
tho AniL<ri(.-iiii SntfliMiborn PrinliiiK nml Puh- 
lishing Society, 30 Cooper Union," N. Y. City. 
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nO.OOO vols, of aoalpDt and tnodem 
and soarG« books aff«red for 
bSQd (or books tried to oh- 
laUt els«wh«rv wltbout sitoo«w. 
Afiitii'sii. Elrltl»h. Ofrmnnuuil Frenob BiKiks. Cat- 
iLlntftifM iuiUIhiI trt-v til Kiikikliiip-r:!- 

C. H. CASPAR, Book Emporium, 437 E- W. $L, MilwaukM 
yi/ST PVBUSNKD. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For U^e bi CoUcses and Normal Schorilk PrUe 50 cent*. 
Sent free by poet by 

N. O. C. HUUG£S, 47 UUrctiB PIsca, New Ymk 



BUOKa : Mow 10 KxebsMcc lh«M for 
olbcra. H«nd a posLal to Ibe SotaaOB ezohaiiBft 
twhimn Oun^rLt'"* 'rvi')- MtAtlux liri^flr what yaa 
want tn rxctiaiivp. Ri-^aitrE, -t. I.afat'otte P)ac«s 
»«« York. 



.^Evosv Kovnos. 

NATURALISTIC PHOTOGRAPHY 

rOH STUDENTS OP THK .IRT. 

SIS }iayr* Kro , cJiitli, 93.00, imttiiyr ft tjinlft 

"Thin hiMik iHintaint a itmatir ainiiuiil of lu(arDa%. 
tluQ ua the arttmJo t'ltminnlji Ui hf> nDitnlileml likj 
photORm'hT' than any ibut wo know ••t"—.'irtrnllfi9* 
American. D«acripurp «irrulani on appIicaUun to 

E. A F. N. SPON. II Conlandt St.. New York. 



DICTIONARY 

OF 

ECONOMIC PLANTS, 

BY JOHN SMITH, 

AtBOciate of the Linnivm Society, author of 

" iIi*(orfa FUicHm. " " Uiatory of 

Itibtc i'/unfs," «(<•-. etc. 

For more tlian forty yean Mr. Smith waa 
connecleJ with the Roynl Qardont, ICew, 
which gave him reTuarbiOjlvopportuaitifrs for 
beootninR acqoainted with the larg-vat collec- 
tion of living plaotii, native and exutio, t>ver 
brought toffetJier: and from 1844J, lu^ wna 
associated M-ith the late Sir. W. Hoo]H>r in 
bnildiu? up the Kcnuinfrton Miutviim of Ecu- 
noaiir Rotaiiy. BakmI on all thl^ ezperianca, 
Mr. Smith has prcKlucvd this Dirtiooary wbicn 
gives uuder their popular names information 
about plants that furnish thr waiitit of mao^ 
their nitilory, product* and uMs. Uai ' 
received a lary« invoice of this book 
the London publi«bi^r. we offer to mail copiet 
poctpaid at a diKc'Ount. • 

Li»t price, $3.50 : our price, $2.60. 



SClKNCi: 

4T Lafkyeltc 



BOOK 

Place, 



.VC.l-NCY, 



264 



SCIENCE, 



[Vol. XV. No. 377 



to furnish at moderate cost a briet course in note-reading for 
the Bmallor village and country schools, in which a full graded 
course cannot well be followed. 

— Dr. Francis Watner (physician to the London Hospilal. etc.) 
has prepared for pnhlicaiion his lectures on " The Growth of In- 
tellectual Faculty,*' delivered fortheTeachers'TraioingSyndicate, 
in Cambridge, during the Lent term in 1888 and 1889. The author 
insists on the necessity of observinff plij^sical facts, their causes 
and effects, when considering mental and moral questions, and 
has worked out a system of obwrxing pupils in school. * Special 
attention is given to such stales as "attention," nervousness, sleep, 
fidgetiness, disobedience, lying, headache, low development, etc. 
Observations made in schools are largely referred to, and the 
notes of many cases are given. The book, which is illustrated 
with disgrams, will be issued shortly by Macmillan & Co. 

— A year or two ago. a series of articles was published in The 
Forum, entitled " How I Was Educated." The contributors were 
presidents uf universities and colleges, other prominent educators, 
and men of letters. These autobic^iaphical papers were collect*^ 
and printt-d in a separate volume, and now belong to the standard 
educational literature of the Uniied States. A new series of ar- 
ticles will appear fortlitvitb on an analogous question; viz., 
*' What were the influences— the persons, the circumstances, the 
books— that have operated most to form the character and occu- 
pation of a number of notable scholars and men of letters and 
science?" The contributors to this series will include eight or 
ten of the foremoat men of letters, men of science, teachers, and 
statesmen, American and foreign. 

— Dr. E. N. 9neatb, lecturer on tbe history of philosophy at 
Yale, has been inspiring the preparation of a series of small vol- 
umes of SPleciions from the leading philosophers from Descartes 
down, £o arranged as to present an outline of their systems. 
Each volume will contain a biographical sketch of the author, a 
statement of the historical position of the system, and a bibliog- 
raphy. Those so far arranged for are " Descartes," by Professor 
Ladd of Yale; "Spinoza," by Professor Fullerton of the Univer- 
sity of Pennsylvania: 'Lot-ke," hy Professor Russell of Williams; 
■"Berkeley." by Ex-Prcsident Porter of Yale; "Hume." by Dr. 
Sneath of Yale: and "Hegel," by Professor Ro>ce of Har- 
vard. Knnt, Comte, and Si)encer will certainly be added to the 
series, and others if encouragement is received. The publishers 
will be Henry Holt & Co. 

— Mr. D. C, Thomson, author of " The Life and Works of 
Thomas Bewick ' and " The Life of H. K. Browne, * Phiz,' " has 
had in pteparution for the past three years an important work on 
the Barhizon School of Painteis. This volume will be similar in 
size (quarto; and character to the " Lif 3 of Bewick" and the 
" Life of • Phiz,' " and will Iw illustrated with numerous plates 
and wood-en )i ravings. The work will supply a complete bio- 
graphical and critical account of the group of five celebrated 
French painters known aa the Barbizon School, —Theodore Rous- 
seau, Jean FraD<,;ois Millet, Narcisse Vlrgilio Diaz, Charles Fran- 
cois D'Aiibigny, aud Jean Baptisle Ctimille Corot. Such a publi- 
cation necessarily demands excellent illustrations; and many 
representations will be given of pictures, drawings, and |A>rtraits, 
in various methods of reproduction, — etching, photoaravure, 
wood- engraving, etc. It is proposed to publish the volume by 
subscription, which should be forwarded to Scribner & Welford, 
New York, without delay. 



LETTERS TO THE EDITOR. 

*t* CorrtfpoiKlentt lire requegtrd to lie nt brlff m posaible. ra« writer'mamt 
it in all etmei rrquirtil iia proof of goiul fnith. 

The editor '"til be glad to pubU$h aHfqueriew eotitomtnt with tke character 
ofthejourttnl. 

On re^uttt. ttceiity copies of the number containing hie communication will 
tte furntahed free to ani/ correepondent. 

The Psychrometer. 

There have recently appeared two quite extended investiga- 
tions on the uee of the psychrometer (wet and dry bulb thermom- 
eters) in determining the moisture-contents of the air. Tbe first 
Ib a comparison with the condensing hygrometer, made by Pro- 



feesor 8. A. Hill of Allahabad, India, published in the Journal of 
the Atiatie Society of Bengal (vol. vU., 1888). Recent investiga- 
tions In this country have shown tbe entire uselessness of trying 
to obtain reBned results with an unventilated psychrometer, and 
we note that a partial neglect of this precaution has led to wrong 
inferences in this paper. The experiments with the Regnault ap- 
paratus revealed the same difficulties, with the plate, fumes of 
ether, etc., that have been noted by others. The comparisona 
were made with artificial ventilation, as well as in a breeze and 
in still air, at pressures ranging from 20.6 to 39.4 inches. There 
were twenty-seven obeeri'ations; and of these, four had an arti- 
ficial ventilation. Tbe method of ventilation is not given, but we 
may assume that It was sufficient to give good readings. The 
following are tbe results: — 
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Dew Poln*. 
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45.7 


48.0 


a&.m 


88.8 


W.1 


4S.e 


4S.8 


S3.51 


69.8 


&9.e 


68.B 


BS.7 



The results given in tbe last two columns are most extraordinary. 
There is almost a perfect accordance between the dew-point ob- 
served at heights up to 6,500 feet and that computed for a height 
of 600 feet from the ventilated psychrometer. Without more in- 
formation as to the accuracy of tbe condensing hygrometer and 
the sufficiency of the ventilation, it would be dangerous to argu^^ 
upon these results; but tbe coincidence between them and those 
obtained in this country by the writer up to 3,000 feet is very 
remarkable. Professor Hill, by combining together all the ven- 
tilated and unventilated readings, obtains an exactly opposite 
result, but it is now known that unventilated psychrometer read- 
ings are worthless for careful comparison. 

The second paper is by Dr. Haldane and M. S. Pembrey of Ox- 
ford, England. It is to l>e found in the Philonophical Magazine, 
April, 1800, pp. 306-t!31. In this paper an attempt is made to 
compare the unventilated psjchrometer with determinations of 
moisture by chemical methods. The experimenters hare given 
the chemical method an exhauttive study, and their results in 
that line are excellent. Tbe comparisons with the psychrometer, 
twelve in number, are unsatisfactory and lead to erroneous con- 
clusions for the reason already given. Five out of the total were 
made in so damp an air that they cannot help in tbe comparison. 
The other seven are as follows:— 
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Vapor Pressure la MlUlmetrea Computed. 
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8.68 


(5) 
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7.76 


(8) 


19) 


58,0 


.14 


.88 
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In column (4) art given vapor pressures computed by Qlaisher's 
Tables, as published in Guyot's Tables, 1884. It is very gratify- 
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iDK to note that tbc«e bave been ront^rially moHifl^tl recently, m 
showTJ by cnlnmn (7), Formerly they were extveiHnfrly iinNitis- 
factory. It will be seen tbat the moat eatisfaclorv MrfiiiimeDt lien 
Id L'olunms (3) and (0); but since (.-otucuD (Ol is fur a ventilated 
peycbrometer, und the r^aclings as^d were uiiTentilaled, we muHt 
conotude that the chemical method Tor obtaining vaimr preaaurp, 
aa (^ven by tbin tnveatieatitm. does not agree with I be condensing 



bygmmetAT. It is much to be reicretted that coroparisona were 
not instituted between the cbemical tnetiiod. the sling psy- 
chrometer.and the condensing hyjirunieter. Tiiiti F>a(ipr is a valu- 
able addition to our knowledge of chemical mefhodfl, and nar- 
n»w9 down the remaining unexplored field at research for 
uicaiiurlng the moiature of the air. H A. UaZBH. 

WaafalDgtOQ. April IC. 
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Exchangees. 

5Ft<«orchftf|;< to all, t(or«atiif«ctorychBr«cief. 
dNH N. D. C. HixiKn, 47 Lafayetie fltKC, New 
Yorfc.l 

Wa»l«d— To fiinrish root* of Dt^tc^thtem MtatlU. 
StrrattMiaAnrf-urta, ami olhei wild flowif*, nftitve of 
?Milhcfn WiicoiMii). in quinliiia. U. £• Wiltanlt Cu- 
morofUuwum, AlUon Aculemy, Altiion. Wii. 

A ^*t%fi MumbcT of planii from Maine, CdTinertJcul. 
Indiana ami lllinoh lor mchange. Si^oihrrn and writ- 
era cjnehanBetpteferred. Addmt. rncloainjc l»l>, L N 
Johnson, nj Chicauo Ave, Evantloii, 111. 

For Exchange — F'Mtrteen volunte* Encycl"p«dU Brii- 
■otiica (Stoddaitl'i ninth nJilion>, Ixjuod in )<ii{)icr — pAit 
in ciflginiil arsppcTt, all ai ixw— can arrange to rtirnnh 
volumr^ m^igiicd \a coin|ilele Ml, and nil voIuidc* 
" Am^rcan Vaitiraliti " in number*, Want kmall ^crrn'- 
cuiliaii foot laihc and letlinK falvanomeier and th^oital. 
For particulars ad'dicM A. B. Campb«U, McK«an Co., 
Bradford. f*a. 

1 have a nunber of duplicate* of micrMcopii: ilidri, 
mdul^ botanical, which 1 would like 10 exchjuisc far 
Othntnot nnw in my cqlloction. Send liai of wluu you 
}iave to eKchuigc and fet my liit. S. R. Tboiapftoa, 
New WilminstoB. Pa. 

Corrrtp ndcnccand eiEhanKCi Mjliciled with pcr»um 
fntervued In ilie Mii<Ty 'if American and Mrxicin an- 
Itquitici. L. W. Gnockcl, (6 Fl-n Si,, New H*vefi, Conn 

Wanted — Booln and journaU, Ancri-r-an cr foreign, 
relaiinc to PhoiegTanhy— «zc>ianKe ta purrhafc. C, W, 
Caafi«lil. i.}>i DtoMway. New I'ork. 

Wanird. —Marine iinivalvF«ol the wesl cotut. (roia U. 
5> line •onthwaid. and from Paciltt UUnd*. olTervd; ex< 
chance frani A ytacrad colleclion. — F. C. Browne, Fratn- 
■ agham, Mata.. Box jo. 



A TEMPORARY BINDER 



for Stieme is nuw ready, and will tie rottiled 

poHtpmifl on teteipt of 75 c«nU. 

'I'hi* binder ii ilroni;, durable and 
tgviajtv^^^^ elegant, hai (lit >id«-tit.l«. andall^wt 
j^^^^^^^^^ the ci^fiini; at the p«£e> perfeclly 
^■^^^^^^1 (tjl. Any Qumbci ona be taken 
Hj^^^^^^l or replied without dbinrbitie the 
Ifl^^^^^^H others and iIm pap«rt are not 
Hj^^^^^^l tated for iutne>]i»«m p«rman«r>i bind 
.^M^^^^^^H in^. Filed in ihii binder, Sfirnce 
^M^^^^^^H alwayi conveoieDi for reference. 

Wl^m N.D.C. HODGES, 

47 lafayettb Plue, H. Y 



A Hew Hetbod of Treating Dtsease. 

HOSPITAL KKMEUISS. 

What arc they ? There is a new dcparlnre in 
the treatment ot discAse. It consUta in the 
collection of the ^pecilicK used by noted special- 
isis of Europe and America, and bringing tbem 
vrilhin the reach of all. For insunce, Ihc treat- 
ment purniied \>y special physicians who treat 
indiceAtion, aiomach and liver trouhles onlf, 
was obtained and prepared. The IrcatiuenI of 
other physicians celebrated for curing catarrh 
was procured, ftud ko on till these incompaiAble 
cures now include disea.se i>f (he lungs, kidneys, 
female weakness, rheiimatum and'tiervotu de- 
bility. 

Thi* new method of "one remedy for one 
dtsease" muti appeal to ihe common sciue of 
all sufTerers, many of whom have experienced 
the ill cffecu, and Ihonnighly realize the ab- 
surdity of Ihe claims of F'atent .>fedtcine« which 
are guaianieed lo ciiie every ill out of a !)ir);le 
bottle, and (he tisc til which, as statistics prove. 
hat mifteJ more slamaehs thuH ahoMi'l. A cir- 
cular de«;ribing these new remedies is sent free 
Oil receipt of stainp to pay postage by Hospital 
Remedy Compaov. Toronto, Canada, sole pro- 
prietor*. 



,n ST ot r. 

Speech Reading aDd ArticnlatiOD 
Teaching. 

By A. MELVILLE BELL. 

Price, 25 Cent*. 

Practical Tuttruirtiana in the Art of B«<adinK 

Spcecli from the Mouth: and in the Art of 

Tvat'hiuK Articulation to the T>eaf. 

(TIiIh Work— writ ttiii ut thu HUKKnittdii uf Mlnii 

8anih Fuller, Prini-lpi*! nf tho Homrr Mann Selionl 

far Iho I>4>af. Boaton. Haaa — la^ an far ■<* kuowa, the 

flrvt Treatlae publlahO'd on "SpMoh Readinjc.'^ 

Froti* t'^Helpiatmof tnstUuHonm fltr the Iteaf. 

AtlinirnljU- hi ita ooociaenew, ck'arneKa aud trcti- 
ilfini trtim U-rhtiir.Mlj." 
■• The simplicity and iwrfeetlon of this lUtle book. 

■■ Full of tfxact and bflpful nb«erTatlon»." 
"A ^ftj lQter«ctliU| and raluabl« work." 
"The rulvK are clearly )rlv«a and wUl be of itreat 
uUHty ■• 
" Erery nrtlciilAilon iwicbvr aboold atudy It." 
■A model «f cl<>«rneaa and alinplkltl-. w|ibi>ut 
harinit any nf th<> pueclinir ayrabola that troublr thu 
comiDOD mind. . . . The exvrclsea glv^o laRp«ecb- 
n-ailiiit{ fruui till! UjiH Kn.- oH|:i-v)>lly latcreatlnit, aud 
nf Brr>nt liciimrtawf fur Chi' Mtu<Ieut <if iibuuetli'a.'* 
— Modem Langutigt X'llrm 

%* Tha above work may be obtait»ed, by 
order, through any buokaeller, or poet-free 
<m re<vipt of price, from 

N. D. C. HODGES, 

47 Lafayette Place, New York. 



O/ti and Rare Books, 



Back number; Atlantic. Cenlury, Ilarpct, 
and Scribner, 10 cenii per copy, other maga- 
tines equally low. Send (or > calalogue. 

A. S. CLARK. 

Bookseller. 
34 Park Row, New York City. 
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ACK NU.MHF.RSaad complete Ml» of IcadiBC Maj 
Mines, KMtt taw. AM. MAG. EXCMANGI 
Sofcohaii*. N.V. 



'^.l. n. I 1 1, <.«i>i- iriri. M'ttMt on Ike muBlSiekl lutMB Um 
'M>;ji[iir"(;i'.)-i>fNewVi'<l,"|unertih.anir«i"Otrotaiaut.'' 
J>,1> f.1, nn^l >lMHnff lin^ml, FnM<!. Ctmimr. die KhtaN, B«l- 
ruim.elc. CK. IncIuiUnB Luef poal, CbcWt. l idiB eU. Cavcwitr, 11 
Krnii...rtli. ^* a I ^% ^X ^%^" Uaniiowiun. 
W.r»tfk,Ktml I I II f 1 I ]| r,«J^ni-A.i>n. 

U*Kir.l >D<iril||ll|l^ Can,{>ri.lKi. 
tini>mtlte>,^_ ^y ■ | \J | t^t.<ni4«i. t^lrti 
Rln|[«i. M(>«Ke, Mirthaiipn. ine Kiune, Colofsc, aiiMMl, 
Ani.Dip,<(iu.Mc, |q« co*«naUet9BM oroDBMiikkR), rail- 
way rrsnl, kwel acconMn^Una, itgbt Mri aK. fce>. ««c. Send 
1 ■•moni iUbib (oetaadioaa [UatnMd kbUii aarf Inrwiaaiiaa 
rook, ^tinK'pan'ciiUf* oTOitk and odHcenufunna. liHihoii -How 
tu Tiuel" C1C. M. !>. Mewwn A Co.. Iji llni»tw«r- ^** VeA. 



Wants. 



Aedhjr \ii nientifii nilainmrm't. «k tt-f ^trtom tfttim 
tfm4 i^t le fin a JvtiUrn 0/^ tint rAaratttr^ f^ it tk» 
«/ ti ieaiMrr !•/ i(ien(f,.-Mrmiti. tt'-»iifkltiiiam.cr ttk* . 
mot. Kiajr have the ' H'lrnl' i»ttrtf.i umJf tkii, ifad* 
Tfn or COST, {/ At mtuAti tkt ^utiiiktr «/ ikt tfft- 
af-lt ikaroiff of kit af/iitnHft. A ijr/r'ic-ii irrkng 
tn/erinalivn pm umy rtirmlifii ^utttien, ike addrtn if 
amy uitnlific mam. or tnkttan in Amy v.iy utt ikiMfai-. 
MMK /»r a pur^u c«mn>mmmt uiilk tk/ malit'f f/ tkt 
^p*r. is terdiaKf imfitfit It Jf it. 



AN EXPKltlKNCED Teohuleal Clti»oil«t »U1 be 
l\ upea to eagat^titvat thla aumiaer. Hli;bi.**t rvf- 
orencni Addn-iw DIREtTTOB. OtHee ot SfiaMra 



ELEiiTRICITV.—A yonaK man with a knoirlcd«a-i 
of clt'firlrlly nxxA a laatc tor jourunliara aalU 
l»ani *>f anutMinlriKliraddreialBcScixxct, 17 t^far-' 

Mtf Place, Xrw York, 

MRQP. WILI.IAU PIKDLAT. of tlie PhlladaIphU|., 
I Inatllute of Phraieal Culture, la u;ii*u tu flOBag" 
itieitt In Mummer school to K'o^h Ft»» X'^rfiotOt 
Wnads, Club«, Duiab-belU, Proclna and dparrlair 
Addrwaa 1,000 Areb St.. Pliaa., Pa. 



'W'ANTBD— AfKMlUontD an Aoademv. JTonua! or 
W HiuL iM-lMiof,aa teacher ut Ibi' Nntiirnl:^-lriir«K 
aud MiHlrrn I.iut{puKee. Lntlo uiuiclit In rtiiitiiiiiti If 
nocpBSAry AddrtiBsQ,, Bos Ml, HanoTT. N'. H. 



Tl taNTED— ODoortwopetsoiu wUli soaie ueana 
>V lutdealed la ArohAMlugjr lu Keeoitituiny a nt- 
IIaliIn>i]tii|U>rlaii tothiathenkOblii fnr fmir nirxithn* 
work In thi? mmmda. The aneeimeBa found to he 
nil a n>d equally. Fortertnaai1ar«a« W K. H.. Boil48, 
Smtthaonlan tnatltntff, Waahln^on. D. C. 



WTANTEI)— PoaiUocL tu leaah St^iruot^ <>r3taUi»>. 
VV inatltra by a SmiUi Collen Kndtinto who 
nlnii a Ktudrnt at tbd Maaa. InsiHiilA of Toctmalo)C7i 
Nmr years' c<s|t«rlei)oe. Addreaa T- B., caia of 
ScnifCK. 



AYOrNH LADT, KraduatAor BoMoa rtilTfrsltjr,. 
aluo of apM-lnl courae at Ihe Mfi^ti"^"-"!'" Ia>_j 
atltuto of T«'ehn[ito«7', dealrea a posltfun Vi teaekl 
Chemlatry. Phviilos and Uathematlea. Two yeara^ 
esp^rlPtict' Kfrfre^noea ictven. AddrMa Miaa "" 
L., Warmn, Maks, 

ATOCKO MAN a«M] 19. a padaate of Baelma 
Culli<^. wanta U* a»rv« aa approUtli'eiilUp wit 
NoniR ManufiioturfiiK Klr-rtrfmil t.iiii'iralor}' vhi-rp I 
can have dn-i^'w t" Imoks In t-ri-niiiit Is wlllluKtol 
work. TbL> lioot of n<fervtic«a irircB. C. F. BBN&' 
DICT. P. O. Bos M, WMtburr. W.yne Co , N.T. 



\>f esperlMieed Collnge Profeaaor, with eonald«r>« 
nbln ahllltf in MlvcrtfaiiiK rdn>-atiotial ioatlto^d 
i.lona. now employed, is open to an enit&(;etoent.I 
llaa bulH up two aoboola by advetttaliiic. Now la 
junt the lime to bsoia work for Sopterabrr opeoinc. 
"WUUau.'- «8 BaataDtll St.. New York. 



IITANTED by a Coniell rolreratty aradnat^ a i>o- 
W Kltton aa Cbemlat In aomti SlMmfat^tutlnit 
fslalillf liTucnt. RufcrvuceH n^lcf u. T B. 



BOOK^: How 10 lirll ibeni. Head a llat, 
■tatlojc oondltinn. «<lltlon. etc , to Science Book 
A|[l>no;. i" Lafayetlf I'lace, New York. 



Readers of Science 

Corrt\ftoHdiHg or visiting with A(hter~ 
tiitrsi will confer agr<at favor fy mention- 
in^ tkii paper. 
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SCIENCE. 



[Vol. XV. No. 377 



CALENDAR OF SOCIETIES. 



Aatbropoloclcal Society, Washingfton. 

April K).— S. V. Prouiillt, A Collection of 
Stone Implements from tbe District of Co- 
lumliia ; Romyn Uilrlic«>ck. Aiiiuug the 
Ainoe of Y^zo (illiiHtntti^d with Inntpm) . 

Americao FollcLorc Society, Boston. 

April It).— J. Walter Fewk«. Phono- 
grnpb iu tho Prcaervation of the Folk-Ixwe 
of the Ameriran IntiiaDiit; Paaaamat^uoddy 
Bonffiii. tales, lcgenil» and couTeraatiunf, 
vere repeated bj Uie i)lKinugniiih. 



CATARRH. 

Catarrhsl Deataeaa— Hay FeVef. 

A NBW UOMS IRSAIMHNT. 

SufT«r(» ate not generary awar« thai the^e 
dttca<irB are conlagiuuK, oritiiit ihey are ijuc in 
the prfsence of living para^iies in the lining 
memlirane of the nu-e and eustachian liilies. 
Microscopic research, however, has proved this 
lo be a fact, and (he re^tih of this di^coveiy ia 
that a timple remedy hnhWeii fornuilai<-d where- 
by catarrh, cniarrhnl dcafncs ami hay fever aie 
permanently cured in from one lo th<ee >irap)e 
applicalioitii made at home by the patient once 
in two weeks. 

N.R. — This Ireatmcnl i& not a snuffer an 
•ointment ; both have been discarded 1>y rcju- 
table phy%icians ai injurious. A pamphlet ex- 
plaining thii new tri:atment is sent free on 
receipt of «tamp lo |»ay piistagc, by A. II. D'k- 
■on Ix Son. 337 and 339 West King Sircet. 
Toronto, Canada. — CArijtian AJvoctite. 



I Suficrers from Caiatrbal Itonblcs should care- 
iully read Ibe above. 
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DO YOU INTEND TO BUILD? 

W« oa»r IU Atliw of Senalble Low roai 
Houae*. a portfolio llill lucb*^. cuuialolni 
bandaonf IIIUBtratlonv, Quor |>laua,aLd (uU 
dwrripttiini iil ililn ixitmlar (l>»Isi). aiid fifly-foar 
Oth«nt. raDRtitK In •.•xmx In-ni WOO u) fTJOO. Tbia 
•pcclmrn 'let-lKn in r«r n <.v>4M(o vlih bavbd rooma, 
aadOMilDctl.luO Itci:>mt>tn»*>tM>Atitr and c->n)r«rt, 
ban twu lariie p >rct)»F, aQ<] if a popular and pTOCtl- 
cal «r(irklr|[ilFrlgn, lukklug tt«eu built aotrrtU llmea 
lor ll* riliinnnwl cw*t. 

No teat tor what aljl-ol ■ bouafrou tavt Inteu'l lo 
twild, it will par rou uttare tbia tor>k. 

We win Dciid ibt« Alia*, pontpald. on re^reipt or 
price. ti.—V. U C. Uodteia, 47 Lalayett* Plaoo, New 
Tork. 



THE CHCflPE.ST AND BEST 



,67 PARK PLACE NEW YORK 



RUPTURE 

cured JD*li[ialatcd time. 
NO DELAY FROM WORK. NO OPERATION. 

Call or tend itamp (or circuUr Bnd (cfet«nce of ihaic 
cured, W« hav< on han<l over )0<> iiftn of iniuct, from 
9i up. aad H>*p*a*o(t«* of all kind*. Onlcn 6i)«d br 
salt uf cipTMA la anv pait of (lie Uuitetl Stale*. 

C. A M. HUKNHAM, M.D.. 

ijSClinioa Place, New Ynrk. 



Everybody's Typewriter. 

A Simple. Comijact Machina, Within the Means of All. 

TOC N££D ROT GO TO SCHOOL TO LIUiRN HOW TO USE IT. OR 
MORTOAGE YOUR HOUSE TO BUY ITt 



ITW^ 






32^ f i 






This is exact copy of the IvERKITT'S work. 
It is equal to that of any High Priced Type- 
writer. Relieves fatigue from steady use of 
pen. Improves spelling and punctuation. In- 
terests and instructs children. The entire 
correspondence of a business house can be done 
with it. Learned in a half hour from direc- 
tions. Printe Capitals, small letters, figures 
ajid characters, 78 in all. Price ^15 complete. 

Prints from Clear Metal Type. 

No Ribb-in to Waar Out, Smut tfaA Fingftra r>r Pai>*r. 
Can both DUPLICATE aaj MAKTTOLD. This no 

•thar lo v^rioad TTpavritar on tha markat oam do. y»1^U^^^^ \ 

No Bnhlier Type Machines nan oonn>ele with it. It« Work i» (Joexcelled. 

Perftci AUgnmeni^ OTeattr i^>eed than any but a Righ-priced machine. 

What TO? Vint Ib a ICSBSITT. 27o othar machis* can glre 7011 sach Kenlts for the monej. 

BandrodaorTMUiiKiatala I1Ik> tbafoUnwiriff u« r«c«lT*d.— ■'W«)lk«ltv*n' much ami wuuld not part 
with it tor font lUnea the amoani w* paid tot U ohlaaa we could JtittUcata IL" 



Wrlta for CIrculara. Volaatarr Tntlmuulala and awnra-ta RpMd Tn.1 nf 6^ wonts a minute. 



LYON MANUFACTURING CO., 



SEKT imCSUIATELY TO ANY 

ADDRESS ON RECEIPT 

OF PRICE. «15.00. 



59 FIFTH AVE., NEW YORK CITY, 



MENTION THIS PAPER, 



IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

Alia Lime and EUftri( Light Af^ralus, and 

mechanical, plain, and fine colored views. 

J. B. COLT A CO., Manufacturarm, 

No. i6 BtEKMAN Street, Nkw Vobjc, 



PHYSICAL. ELECTRICAL 
AND CHEMICAL 

APPARATU 

Of High Grade. 
FOR m:-uool.» AKD COLLEOE) 

Sbkd roB Lm ov CATAUMtrsa. 

QUEEN & CO., PMladelpbia. 



LOW-PRICED BOOKS. 

Any of the following low-priced books will be 
msilccl postpud on rtccipl of price, 

SCIENCE BOOK AGENCY, 

47 Lafayette Place, New York. 

AGBIVrLTllRB. 

AaMciiLTURAi. Drains^. By I. B. Dcnion. l". Vt'Ja* 
Amimal Pood ReMurcetof Difi«t«ivt Natioiu. B^ _ 

P. L. Simmond]. ii' t^<H 

AsMXDiu.io'a AuricBllurc. tS' 73 

B■rtrl^H Wild-l-'lowm C<M>uler«<l lu R«Uiioa I9 

InkKU B7 Sir John LubbMk r.*s 

•CovfttB and Chfcccory. Bf P. L. SlmmancU. la*. .73 
DrK«»» oT FwU and Guden Crop*, chiefly mkcIi 

u u« cAuMd by FuoBi. Br W. C. Sntth. 

t6* - I.JO 

FLowKBt, Fruit*, ard Leave*. By Sir John Lnb- 

boclt i.»J 

Flowku, The Colours of. By Grant AIUn. 19" |.m 
Pnurrs, .Scl«citd: Thab CuIiuk, ProfM)c«l<<'<i< 

asd Manasemrnt in iMe (lanlen and Orchard. 

By C. n^wninf. i>' ''lO 

Oaxdbmmc for Ladie*. and CompuiJAn to the 

FIo«M-Gard«n. By Mi>. J. C, Loiidoo. it*, ljo 
Hon: CiillivatioB, Conoxrcc, and Use*. By P. 

L. Stamondi. it* VtVj 

HonTKiLTuaa. The Theory of: or. An .\iinDpT . 

i« ciptiin CardfoiiiK upon PhytioloK<r.a1 Piin- 

ciplo. By }. Liodlcy and A. J. Doa-nt&c 

«■■ |.5» 

Sbwagi Irrigation by Fun«r». By R. W. Birch. 

&♦ i.oa 

SswAnn UliliuluHi. By B I^ihan. 6* i.oo 

VntrvL Animali and thnr Product*. By P. L. 

SitnraODd». 16* i.»s 

ARCniTECTi;BK AND BL'ILDINO 
COnftTRIIOTION. 

AacMiTUTtiKK, ihc S(ai>)Hiix-Sions to. By 

Thomsi Mticheil. iS* 30 

Boii.Hii and Water Pip««, KtichcB. By H, Grin. 

•h**. &'.,, .40 

BuiLDOC ConitEUction. By Edward J. BurraU. 

■ ■* .lo 

<;Klii»rv^ lor FumAcea. Firvplacn. and Stmni- 

B^ikri. By R. ArmtironK, CE. iB* .yt 

CooKiHir. Ranee, The. By F. I>ye. (»• >o 

FlliK> in Theatre*. BvE. M.Shaw, la' i.a; 

<t*.'i Fillcr'% Guide. Ry J. F.hliidcr. ta* .40 

HoT-WtTvn Ap^ratni. Fil(tnj[. By F Dy« >>' too 
UoT'Watkn .'tpparaiua. Fining. By J. Cldridfc, 

!■• 46 

Siov~WAi«i» Fitting an<l St«am Coolusf App** 

raiut. By F. Dye. lA* fo 

Pump Filter'! Guide. By J. Eldnd(c. ta* 40 

9riiK»«.rMor Beami under Tranivene Load*. By . 

PTofc»Kir W, All»n. li°. 50 

Vbntilatioh ['( AminvAn Dwelling*. By David 

Boiwell Beid. M.U. ii" 130 

VKmii.ATnis at HiiiMJnKv By W. F. Rutler. tft* .30 

ASTKONOny AND NAVIGATION. 

AsTwonoM\ lot Beginnen. Ety Fnutci* FetlowM, 

i«*. - - - - so 

AcrmoMOMY, Ltaaoff* in Elementary. By R. A. 

Prtctor. 8» 60 

UuuK^ with a Three-Inch T tie mope. By Cajtt. 

Wiltiam NoWe. fc» t.30 

tlAC><B7i5M and ihc Deviation of the CompaM. 

By John MeiriRelil, 18' j* 

MAriC'tTioH. A I'rcJtiM tin. (or iha I7aa ol Stu- 
dents. By John Merrifield i**... 1.30 

Ska-Kdi-i-i*. 1 he ShoticK. and Map* fur findinjc 
ihcm iti a Few Seconds (Creai-Circk Sniling). 
Bf R. A. Proctor. 4° ... .js 

Stodb^t'i AtUu. Lhc. By R. A. Proctor, g* ... 1,50 

rHBi*ll»TRl-. 

fixrvKiMENTAt Cheinittry for Junior Studenta. 
By J. E. Reynold*. 

Part I Introductory ..,.....,.,„.. .45 

Pan 11 Nun-Metals. ij 

Part III Metal*. i.oj 

Pan [V. Ckcmiilry of Carbon Compound*, or 

Oiganic Cbematry - i.ao 

FakadaV^ Chcmifiryul A Candle. 16* Sj 

Fractkal. Cliemtitry ; the Principles of Qualita- 
tive Analynb By William A. Tilden. 8* . 43 

PKAcncAL Inoraanit- Ch«[nt4iry, An Inltuduction 
Kq ; or The Principlea ot Ana]y*ia. By William 
Jagg. 8" 4i 

PkACTKAL OrK4iiic Analyaia, Aa lutioducliun to. 

My (k«r|;e K, R. Bllti. i' 30 

QUAt.iTATivR Analyiii and Lahoratorr Practice, 
Manual of. By T. E. Thorpe and M. M. Pat- 
tiion Miiir ■ 1* 1 .*} 

QuALiTATiva ChcDiicJ Analvti*. A Short Course 
in. By Prvloai'jr I. M- Cra/ii and Pmlemor 
Chafle* A. Schaclfct. u" .-..,. 1.30 

QUALITATIVK Cheniical Analyst, An ElcBMatary 

Maoua) of. by Maurice Petlin*. i>*. t.ce 

QtiAXTiTATiva Analyu*. By II. Catrtngton Bol- 

tcn- a* .. i.yo 

^UAM riTATIva Chemical Analyst*. By T. E. 

Thorpe. r8' , . . i.jo 

TuLBS for tha Analyii* of it Smplc &I1 foiT Um 

In School Laboratorie* By A. Viniei. >* ... .40 



EDUCATION. 

BftiTi«H and American Edacaxlon. By Mayo W. 

Haxeltine. 31" to *3 

Cc'LTLRK of the Ob*«rviog Facultie*. By Rcv. 

Wairen Button, tti' 73 

(jaaAMV, The. By A. l^nr. With a Chapter on 

Modern ltlii*iraitd Rook*, by Austin Dnbaon, 1.93 

MAiiArrv's Old Greek Education. i6* . jj 

HANCHKKTrx Science Lectures for the People. 71 

OvaRrABi.«L'xe ia High ScIikuU in Oeonuik. By 

Dr. Hrriel 1.00 

5aai9it^ aiMi ThiRkinjc- By W. K. Clilord i.od 

SrBi..(,iK<i Ref'>rm Iram an Educational Point of 

View. ByJ. fl.CIadMone 30 

BLKCTRICITV. 

ALTtRMATB Currroc Machi'irty. By G. Kapp. 

th*.... so 

CHaMmav nl the Secondary Batieriea of Plants 

and Faure. By J. H. GlaiUionciind A Trib«. 1 00 
DrWAMic Electricity. By John Uopkinton, J. A. 

Schoolbred. axid R. F.. Day. >&' 30 

DrNAMU-ELsCTarc Mai'htan. Kccenl Pmgreia in. 

ny Profcisoc Sylvaniis p. Thotnpuin. ift* 30 

Encnic Bcllt By F. C, AIIiop i*° i.aj 

Elkctbic Light IVecauiioDt. By K. Hedge*. 

V I. CO 

Blrctbic LfKhling from Central Siaiioaa, By C. 

Ptwbe* 40 

Elsct*ical Vnit*, Practical. By J. Swinbume, 

i6' .fc. 

ELBCTKiciTr. Supply of, by Local Autbottlia. 

By K. Hedge*. (." 40 

b:LeLrK,>-MAc»(rric Telegraph, A HaiMl-Book of 

the. By A. E lowing. tS* 30 

BLCC-rRo-MAD^rrs. By Tfa. Du Moccel. Tr. by 

C. J. Wharton »s 

ELBcrao-Tu-KCNArtiv. By F. S. Deecher. 16".. .40 
iKCAHDB&CBfiT Electric Lights, wilh Piirticnlar 

Reference to the Edisin Ijimp* at itie I'arti 

Kahtbitinn. By Cnmie Th. Ou Moncel. W. 

H. Prwce. J. W. Howell, and other*. ■«".... -so 
Inoixdoh Co l» : How Made aitd How Used. 

tS* so 

SraeHtirM and DUmelet of Electric Cornduclorv. 

Br<; Fnrhci. 8" 40 

TB*xe:mitAL Magnettatn and the Uagncticm of 

Iron VcawU. By Professor Fairmati Rogers. 

iB* JO 

Thkrmo-Elbctiiicuv. By a. Rust, t* 75 

WKiitKLBsin £lBctr>c Lighltng. By V.' Slephena. 



BTtOINBBRING. 



By 



' In Open Channel*, Pipea.Ctmdad*, 
c ; with Table. By P. J. ElyivB. 



ACTVAL Lateral Pre**ut« of Earthwork, The. 

Benjamin Baker. 18* 

Akchbs, Theory of. By Piofnaor W. Allan. i8» 
Axci*a», Itveory nf Solid and Braced. By WiUiam 

Cai«,C E. i6» ■ 

BaAH!k and Girder*. Practical Poiinula* I or I heir 

ReiUlance. By P. H. Plillbtick. ift' 
BoiLFR Incrurtatinn and Corrocinn. By F. J. 

Rowan, ife' . .. 

Baii>CB and Tunnel Centre*. By John B. Mc- 

Mutcr.CEi. i<" 

Bnit((.B.-i, Un the TFicuty and CalcuUiion of Con- 

tinuuii* !<]■ Mansfield Mcniman. Ph.D. il* 
BaiiiciBi. Pr»ciic»I TfMiifce in the Propertie* of 

Continuous. By Churl e* Bender, C.r!. iB*.. 
Caklb-XIakik',; o( Suipea*ion Bridge* By W. 

Kiycnbrand. C.E. 16° 

CiiuruLNu Engine*. Tr. from iba Fimcli of A. 

Mallrl. iS* 

Flow ol Water 

Sewer*, etc 

CE .*<•,. 
FouMUATioK*. By Pri'feiai'r Jules Gaudard. C.E. 

Tr. from the ► rencb. th" 
FBtCIION ot Air in Mine*. By J. J, Atkinson. 

i6» 

Ft'BL. By C. Wiltiam Siemens, D.C L ; to which 
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INVESTORS 

should approcialc tbt> fact thai tbe new 
tniis-oontinent&l Bj8tem$ of Railway 
and Luke traiisportttion are amkiog 
the City of Superior, Wisconsin, their 
focal point and will rapidi; develop 
that city into a succcsaful bidder for 
trade now controlled by Chicago. 

Superior, Wieconsin, ia the farthest 
inland of anj American Citj acceraible 
by water and is nearer than Chicago by 
rail^ to Omaha, St. PanI, Minueapolia 
and all points North and West of those 
cities. It is in the heart of the richesfe 
iron and lumber regions in the United 
State*; has grown from 7,000 to U,0 
population during the past year; in 
creased its lake commerce frem $9k-> 
83fi,4t;i in 1888 to #28,053.730 in 18Sa. 
It is going ahesd now more rapidly 
than ever before. Shrewd investora 
will recognize the importance of these 
facts anil act upon them. 

I inrest money in Real Estate or 
Firat Mortgage Loans, and guiLrantee 
?:< profits. Write me for Inforniatioo. 
Inquiry will cojt you nothing. I refer 
by permission to Kditor of Sciexob, 
and will furnish other references on 
application. Address 

JAMES U/. GREENE, 
Box 679, West Superior, Wis. 
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A aUPEIUOK ARt^LAMP. 

Many pfTorts have be^n mqile by tntined electricians and oilier 
ex|«;r«oientera. both in Ihe UniU-i] .States nn<l in Eiin)(»e. lo nppljr 
the disk corl>on to the elp<nric arr-Iauip. evpry one iippreeiHlin;; 
ho«r much more brilliant and lastinf; a light would be where t)ie 
diflt carl on wa» uped rather than the onliaarjr ptncU (mrbcm, 
provided that it could Uf cuulroUed. Until the present, all efforts 
in thin direction, ao Tar a» made public, havf ended in compliratetl 
and clumpy oonicivances altoBtther unratiifactory, and too ex- 
peofltTe for Keneral purposes in lifrhtinn. 

The invenltoti, or which we present illu»trationH, hns for its 
object to provide an arc- lamp that will bum about twi<v as long 
without re-triumiinj; as the nrc-biup now in Keneral ubo, at acoet 
of conBtnicting and operating not greater than that of the ordi- 
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THE RUSSELL DISK-CARBON ARC LAMP. 

nary are-Iaotp. It conni^ta in the combination of a vertically 
moving and intermittently rotating carbon riecircde in disk form. 
with 11 pencil -shaped nirbon eteclrode. 6xcd and immovable, uland- 
ing verLicnIty in Ihe bottom of the Jamp-fraoie. Arc-luuipa as 
lieretofore made l>urn at'cmt eiglit hourti, when the cnrbons n-ill 
be conf»um*>d ; and if longer eervice U required, tli*y muat be re- 
newed. 

Thio lamp will bum and give a full tight for aUiut eighteen 
houtf, and it may be so cormlruclwl m to burn twenty four hours 
before renewing the carboaa. The cost of the carnona ia leas than 
the coHt of thow ordinarily in use in proportion to the amount of 
earl'on in them. 1'he electric current i* Wta than that required 
by other ore lump*, ad thelenKthof carbon resistance ifl two inches 
lei>». The pencit bping ^tat{ona^y, the disk U made to revolve 
alotkJy by the vibrationa nf the armature and Ihe ratchet arraogo- 
ment shown in the aeclionni view, and thua made to burn cxenly 
around Ibe centre. The disk dwcends a little lower after each 
rotat)(>n iban it wan during the previous rotation, and so on until 



the diak is as nearly consumed as it tnay be. As the disk presents 
a greater surface of contact, a Ktrunger and more steuily hizbt in 
secured; and over Resenty per cent of tlie light is reflt-cttd below 
the disk, and not thrown abcA-e. 

Tlie l:imp h provided with a device forarreitinc eparka. so that 
none can Kct outside Ibf? globe. It is knnwn as the Kusseli elec- 
tric tanipi and is uttmctiiig attention in Bustoo. where it is being 
introduced by cbe company controlling ita manufacture. 



ON THE USE OF THE PBONOORAPH IN THE STUDY OF 
THE LANGUAGES UF AMEKIGAN INDIANS. 

Tbb iuveallon by Alison of the plionograph. and the improve* 
ments in its effectireness whi'-Ii rapidly followe«I, Du'uraily turned 
attention to the p'lsaibdities wbich it preiwnl« in the pre-^ervalioa 
of the languages of the aborieines of the United States. It waa- 
recogiitzed iiidependf ntly by »evetal (>er>uns. that, if the instruaient 
could be Itrouglit to n ci-riniu btngv of |<Tlection, it would »-etve 
aa a valiiabl(> mcanM fnr thin |iurp()<e; but no tine, as far as the 
author known, hns published an account of experiments made to 
test )la capabilities in this direction. 

In order to determine its present value for Ihls purpuw*, the 
author undertook a strie^ of experiments, * taking Tor that pur- 
|iow the hiiik;un;:e of the PiiH-^iitiaciiioddy Imlinns, who arc the 
purest tjloifded Imlinns now living in thf confines of New England. 
The rpsiill of ihe^e experinienw hrm fully jijstiHei) his eX|iecla- 
lionK, and convinced him tliat the mdtrument has now reached 
such a degree of perfection that it can be adopted by sciji-ulillc 
students for that puriioMv fie b«'l)e<-e« that it is a most cHluable 
auxiliary in lintiiii^tie reseflrcbe<i. iitid that it should be useil in 
the fltiidy of the fa<il dirappearinK language- of race?, and in 
making record of those which are rapidly beciiming extinct. 

It is thought that phonetic metlKxH of recording Indian lan- 
guages are not all tlial oiJKht be desired for this (HiriKJKi. Even 
•lilh the assialaiico of the iitlniirable !)ystem of letters and conven- 
tional Aijtns which ha* e been |>rop «ed for that purpciiK-, there are 
many difllruUie? beseiiinK the path or one <s bo would accumtely 
rpcord the ai>o:iginal lniigu»g)-s, which are but im^t^rretrily met 
by this meilioil. There arc intleclions. gutturals, accents, and i 
sounds in alioriginsi dinlecla which eUi'le the pMsibiliiieii of 
phonetic nielhfKls of exprewion. It is desirable, also, lo preserve 
ponus. sacreil and srcciilBr. which are rapidly becoming extinct. 
Their counting out rbyoic« often ha\'e inflections which are im- 
perfectly expresaeil by letters. The use of the phonograph among 
the Pa«pjimaquoddlcJt has convinced me that the main character- 
istics of their language can be recorded and permanently preserved, 
either for study or demonKtralioo. with this iu»trumetit. 

On a visit lo Calait*. Me., uiiderliiken in March, to make ex|>en- 
menls on Clie vuliie of the inatrument in recording Indian lan- 
guages, many cylinders full of records were taken. These em- 
brace a large vari*'ty of subjects, euch as it was tItuuKlil would 
reprewnl, in a ucueial way, the uialn peculiar itiett ol thiv brancfa 
of ttie Algoncpiin languagtvi. The r^ords taken may be rouglily 
classed aa follows: 1. Songs; 3. Folk-tales; it. Pronunciation of 

■ Thff uittaor ntA & pApai on ttili sabjMt t>»for« tb« AneiU«a Folk-LoT* 
SooUtj kt lu luH, Qw«tlii( In Jhmtoa <at April lf>. This paper will tx pubUaticttl 
l*t«r. TlkMft «xp«inm*Dia w«r« carried on pmpmrhtorj to taUnc ttw tutm 
umdc (ot tli« aune purpo«» Among Urn Pu«blo ladlkDa of H«w Mcxloo. Thk 
work WW dose oiKIf r Ihe auaplcva o( Ih* H«iii«nwsy ftxp«dltloo. 
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words ; 4. PasMinaqnoddy equivsleaU ot Knftlish vrorda ; 5. Count- 
ing-out rhj'miMi; 6. TmitHtioiu o{ ttounds made by BiiitualB-. 7. 
Ordinary conversatiom in the ludiai) language, in wliicli two or 
more persons took port. Tliwjo records were nlwajs acrompaniflil 
by a Blalemeat on the cylinder ortlie nnhjpct, time imd place, 
name of the Indian giving the testimony and that or the observer. 
This aureguard B«emed oeceemry for futurv identiGcation, us their 
labeb might Im tli»plaeud or lost, and by that means their Tshie 
be jmpoired. 

Among the songs ■ recorded are war-songs.a sacred song ("The 
Song of tb« Snalce-Dance"), and Beveral songs which form a part 
of ancient siorie:). It is said that in old timet*, a? so often bap])«a« 
among primitivy pt^oplee. the folk-t-ales and loigeods were all sung. 
In many in&tancpsatthepresent time these stories, have for the most 
port lost that chamcter, and are simply narralionri. although in 
many of thora songs occur, and itomt> still have a lyrical character. 
As an example of a story with son^s in it. may be mentioneil an 
iuterestiug account of the adventurea i>f Black Cat ("Pogump") 
and the Toad Woman ("PooI(jiniiu(;&>("i, a story which is full of 
rude imagery, in which o<«urn a very old song with onomatO)>oeic 
8oondi. Tlie so cnKed war-songs, wliich atill surrire in the 
memoncti of the old Indians, seem particularly desirable for 
prtiwrvutiou. One of thetje, a Muhuwk war-iiung, the words of 
which were improvisc'l, i* of a most iotercKtinjj character. The 
song dun^ at llie celebration of the chief on the first night of the 
fwlivitjes was taken from the li|iB of the Indian who sung it the 
last time this i*veDt was celebrated. 

Of aaci-c<i simgs, the only ouc which wu» ol>tuirici<l i» the song of 
the anake dance, alittle-kimwnctremony, whii^h will lie described 
In a forthcoming article in the American Journal of Folk-Lore. 
This dance, which has lo^ whatever sacred character it once had, 
has not been performed by the PjitsamaquoddieH for Bve yearn, 
and the Kong was sung at that time by Noel Josephs, who sang it 
on the cylinder of the phonograph for me. All tlie listeners, of 
whom there were several, (uild that the song wok very ancient. 
The words of the »>ng as ^ung are as follows; — 

*^ Way bo yih ne, way bo yib ne, way ho yih n«, way ho — o— o, 
Hew oayie bab, huw nayii* bah, bew nnyii! hob." 

Tbrae words are said to be archaic, which fact is regarded as 
additional evidence of the great age of the eong itself, and were 
obtained by me from a study of the cylinder of the phonograph 
upon which It was recorded. Wlien compared with the original, 
it shows how accurate the records are. The words of the song, 
which have been indicated by tlie s|ielling given above, were ab'o 
deriveil from the phonograph. Tliey were sent to Mrs W. Wal- 
lace Drown of (.'alaia, Me,, who is one of the best KtudeotM of the 
Passamaquoddy laaguage known to me; and »he writes me that 
she regards them n» indicating the pi-ouuuciatiou as nearly a» 
poe*iblo by plionetic methods. 

The muHic of the "Snake-Dance" given below was written out 
by Mrs. Q. E. Holt. Mrs. Holt had never heard the Indians sing 
the sung, but was able from the record to write out the notes, 
from which a third pera<>n sang the song in the same way ui} tlie 
original reconler, Noel Josephs. 



time to the music by a dance. The aeoond is the song of tb 
Indiana who lake part in forming the coil which reprei^eots th 
snake. Calls to those not taking part in the dance rre<iucntly 
occur in the accond pfirt of the eong, but those arc not indicated. 
On the same cylinder with the music of the "Snake-Dance" I 
was able to obtain in the Passamaquoddy language a record of the 
prooUmation aanotracing the dance, and an invitation to tb6 
same. 

The possibilities of the phonograph in these studies indicate one 
of the great advantages of this instrumeut, Wliat 8[>ecrmen» ar^ 
to the naturalist in describing genera and species, or what sections 
arc to the biiitologist in the study of cellular structure, the cylin- 
ders made on the phonograph ore to the student of laugosge. In 
the quiet of Im Htudy he can hear the song repeated over and over 
again as often as he wishes, and can, Eto to speak, analyzo it, and 
in that way separate the constituent sounds. Moreover, these 
records on the cylinders can be submitted to speciftlUta for study. 
The collector may not have a muMcal ear, as in my own case, and 
may not be able to write out the songti, no matter how many timeu 
they are repeated. Be can in that case collect the records, and 
submit them at some favorable time to one who is able to catch 
tlie song and set it to music. 

It is particularly di-eirable to record the songs of the Indians, 
for we may concludu that these are very ancient, and preserve 
their identity for a long time. This is true at least as n^orda 
those pertaining to sacred observances, wlitch may be regarded as 
of great antiquity. SoDgs in sacred ceremonials are among tba 
last of thu religious observances to b« modified or changed. Para- 
phernalia of sacred dances, or even the whole sacred character of 
the dance, may be lost; but the song would be the last to have its 
Integrity Impaired. Moreover, when a comparative study of aonga 
of ditferent peoples is desirable, the c> lindeni taken from one tribe 
may be carried among the Indians of another in order to compare 
records or to see if those taken are recognizable. This method of 
comparison renders possible an exactnesM in the comparative studv 
of Indian songs whioh has never Ix-en possible before. 

The records of the stories or folk-lore of the Indiona whic 
were taken can he studied in the same way as the n>ng8. Althougl 
the cylinders remain as perpetual records of tho stories, it is de- 
sirable (o write out the Indian wunls and obtain an uccurale 
translation. I have gone for enough in my work to see tliut this 
can be done with great precifuon with the phonograph, and thai 
the instrument has great capabilities in this method of work. 

The study of folk>lore can never stand on a sclentiQc tmsis as 
far ax Indian tales are concerned until we reduce to a minimum 
the errors of interpretation which may creep in tbrougit the tran>»-^ 
lator. The tales are so full of imagery that the tendcitcy to p! 
large u|xjn them is fascinating, and names of well-known autho 
who have succumbed to this influence might be mentioned, 
long as there is a fiossibility that the hearer add» to or detract 
from the story as he iiears it, by so much is the value of a stor; 
for scieotiUc comparison dlniinished. The phonograph recordu 
the story exactly as the Indian tells it; and although free transla- 
tion of it may. and probably must, be made, to render the story 
comprehenMblp, we rnn always preserve the phonographic record 
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Hew najie hah, hew nayie hah, 



The Brat part of the song is sung by the conjurer, who goes 
about with a rattle whiSe singing, searching for the snake, keeping 

> It wriuld t>B deatnible to kfiplf Lbr pUona|(r»ph to tbo preavrVKtlon ot othor 
aoatpt wbloh ue n^pldly becouiinf! EixtLEiot. For Instftuoc It U ikld tliat Ui« 
old plAiitnttim melodloa of Uie ue|i;rotM «rB rkpldly helttg rvplaoed by other 
Miog>. Tbaiw tnlgtat be r««ordc<l on ibe pbononrapb for permasADt pr«ft»rTk- 
tloo. 



OS a check on exaggeration, or an a reference in oritloal disci 
of the subject -matter of the story. In this way the phonograpt 
imparts to the study of folk-tore, as far as the aborigines are con- 
cerned, u HCieuliGc batds which it has uot pieviouiily hud, and 
makes it approximately accurate. 
In order to determine the pronunciation of Paaaamaquoddy 
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words, I took on the {ifaonngrapli several cjlindeni, with the lodian 
cquivalpnt of thp Engltnh words. In rloingthiiil made uneorpaKes 
of the wellkoowD scheduled imblish^d by the Bureau of Ethnol- 
ogy at Washington, speakinK tht English woni, and ri>i|ue8tint? 
tho Indian to follotv with thi- Pnt-ttaniaijuoddy translation.' Thi9, 
of connie, i» only pos^ihlo when ihe Indian han .1 knowl>p<]ge of 
Eugliab, or is able to know by RignH what in needed. 

To obtain sentences, a convereatton was recorded in Indian 
language between two Passatnoquoddies. Theae cylindL-w reveal 
the gvnoral linguislre (leculrnrjlife, and u-hi>D studied luiglit be 
valuable adjuncts in the oojuirement of (be language. 

It HeL>m8 potwihle that the phonogrspli may be found to be of 
vuluabk- ositiittauce not only in the study of Indian, but alao of 
all inudtra languagtt). A numlH?r of cylinders willi records of 
8entenpe« pronounced by a Frenchman ortJerman with the proper 
accent nidt^ht be found a valuable aid to a teacher of those lan- 
guages who is not a native of the land the language of which he 
is teaching. Even prolicient teacherb might Qod it a help iu ibcir 
ola^rooms. For study of these languagea without the aid of a 
teacher, a set of cylinders wilU the proper pronunciation might 
have a great value in training I he ear to the correct pronunciatiDn 
of the words and sentences of a foreign language, which are but 
imperfectly indicated by phuuetiL' oiethuds. By the use of the 
phonograph the leacber of modern hin^uagee might he relieved of 
the endleSB repetition of pronunciation of wtuds in a foreign Ian- * 
gnage which the pupil actpiires with ditHculty. 

I have taken the ftdlowmg clipping from u (hiily ptiiicr: " Edi- 
son's phonograph bos found a new applicntion at the Milwaukee 
College, n'here it will be u.<<ed aft an atwititant in teaching the 
French and other foreign languages. The phonograph, of course, 
never gets lired, and can bt> made to repeat the same sentence or 
tbe same word hundreds of timet*. In giving a lcit»K)n. the teacher 
reeds it before the phonograph, at tlie anmo Lime addre^ing the 
pupilii, and the lesion is reproduced whenever wanted." This 
would seem to indicate that the use of the phonograph in the 
teaching of modern laogungea bail lieea put iu practical tevl. 

The Dece^^ity of work with the phonograph in preeerviug the 
languages of the aborigines of thi^t continent is inj|)eratire. Tlieru 
are stories, rituals, Minga, even the rcinnnnt of languages which 
once extended over great States, which are now known only lo a 
few pemonn. Thette per^on^ are ia ttonie instanced old men and 
old women, with whose death they will disappear forever from 
the face of the earth if some record is not nun- made of them. 
Many have already been lost forever, even in the la^t twenty 
yearv. aud ftonie are f.ited to diftnppear in the next de<;ade. 

Tliece rituals are in sduib iiiBtauce^ the unwritten hi&lory of the 
Irilie, and contain all that tlic Indiarw kn<nv of their liititory. Tlte 
younger men among several tribes do not willingly take to the 
customs of their falkiers. They are rapidly lofung their former 
character. They have no deHire to commit to memory the rituals 
of their auce«tore. To leaxn their language, to live among them 
and study nil that perlaiu^ totliem frtim :in intimate aeijuuitilunce, 
even memhersbtp in the tritje, in de«irni>le. if pame!*t invesligalors 
can he found to undertake it; but this i» not always powihle. The 
phonograph renders it practicable for ua to indelibly tix their 
languagea, and preserve them for future time after tliey t>ei.«me 
extinct or their idiom is greatly modiQed or wholly chtioge<]. 

The prime object of Ihe aUive-uientioned experiments was 
simply to tent the capabilities of the phonograph in reit>nliug 
aboriginal languages. Thnt it could be used for that purpose waa 
assured before I began by the knowledge that it rvcurds any 
langnnge with preeision; so that the ex|>erimenla l>caring on its 
capabilities in thisdircvtioii miyht aeem superflnous. nemonsira- 
tion, however, gave weight to belief. 

The expense at the present lime for the use of the instrument 
is poasibty a practical difficulty, which it t« to be hoped may b« 
lightened for those using the instrument for acicntiQo purposes. 
Certainly no idea could show a more disinterested personal inter- 
est tJian a wish lo permanently preaerve the fast vaniAbing lan- 
guages of the American IndianH. It belong^) to the realm of pure 
science, and the sclentitic student will probably be met in a 
similar liberal spirit by those who control Ihe patents of the 
phonograph. J. Walteb Fewk&8. 



FACTS ABOUT TORNADOES. 

ToERE is no subject in the whole sctepce of meteorology 
of such absorbing interest as this of tornadoes. Its impor- 
tance may be judged from the hundreds of pages that have 
been written upon it, from the tinirepsal attention paid it by 
newspapers through the length and breadth of the land, and 
from the fact that many insurance companies have takeu 
the matter in baud, and are prepured to take tornado risks. 
It in easy to see that the tutcrcst in this topic must gradually 
increase as the toruudo districts become more thickly popu- 
lated, and as the facilitioa for spreading the news of disaster 
become greater. There is no doubt that in many instances 
losses from a tornado have been greatly exaggerated, and 
fears of devastation have been increased because pictures of 
Ibo very worst toruadocs arc the only ones that have been 
printed. 

The most important thin;? for us to do is to establish the 
facts, and these will serve as a basis from which we may 
uproot false theories, and, if not now, at some time to thfl 
future, to build up a solid sui>eratructure. It is to be noted^J 
that all studies on this tiuestion ultimately turn to the facts, 
either to support theories or lo form them. We shall 6Dd 
the most diverse views in these discussions, aud yet every 
one of them banud upon factM. It is only because of a false 
or imperfect interpretation of what is observed that such' 
antagonism can exist. A partial explanation of these con- 
flicting views lies in the fact that the outburst of a tornado 
is accompanied by such terrifyiug manifestations, and ob- 
servers are in such fear for Iheir lives that tbey are totally 
unfitted to give an account of what they hare seen. Id 
many cases, also, there has been altogether too narrovr a 
view taken of this phenomenon. We have been entirely 
absorbed in Ihe immediate destruction, the demolition of 
houses, the twisting-off of trees, the distribution of dUbris^ 
etc., and have oeglccted the almosphcric conditions which 
have led up to Che disaster. All will a^ree that a thorough 
knowledge of all Uie circumstauces attending these out-j 
bursts is indiapeusable, if we would learn the mecbaoisiu of 
a Uim&do, or if wo ever attempt to guard against its devas- 
tation, or ever try to give waruiog so that others may pro- 
tect themselves. We may enumerate some of the facta as 
follows: — 

Quiescent State of the Atmosphere 

It i^i quite w.ell known that tornadi>es seldom occur singly, 
but many are formed over an extended r^on, five hundred 
or more miles la length and breadth, where the couditioos 
are favorable for their development. lo this region the air 
is remarkably quiet previous to the tornado. Tliere is a 
general or wide-extended storm some two hundred or four 
hundred mile* to the north-westward; and into this storm, 
which is usually intensified much above the average storms 
at that scasou, gentle southerly and south -easterly windrtare 
blowing at a distance, which are freshened as the centre is 
approached. Tornadoes rarely occur in auy but the hotter 
season, say from April to .\ugu.st: and in this season, even 
whea there are thunder-atonus, high winds are an excep- 
tion. 

Temperature, 

The universal teetimony is, that there is an exceedingly 
warm and sultry air. Even if the sky be overcast, and the 
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min'A direct rays be hidden, Diin Aame oppressive feelint; is 
noted. This beat seems to hnce « speciul cbaract«riKtic en- 
tirety unlike Ihat from ihc ordinary bright hud's rayn, nnd 
it has never been properly accouoled for. The same heat is 
oftcQ folt juRl before a tbutider-storm. and we may consider 
that the sauie cause is acliag in both these cases. 
* Clouds 

The clouds have the general motion tbat ibey always have 
in (he neighborhood of an extensive storn]. This would 
seem an exceedingly im|)onarit consideration, and would 
show that the conditions leading up to the tornado are the 
same as are present at innumerable times when there are no 
serious outbreaks. A beginning in a study of tbesc condi- 
tions Itas already been made {Journal of the Franklin In- 
stitute. July. 1888, p. 48). lu that investif^tion it was 
learned that near the centre of the Ketieral storm, the clouds 
moved mostly with the surface winds, from right to lett, or 
counter-clockwise, and if they had any other dircclion it 
"Was siuipiy a slight turning toward tlie east in the line of 
the general flow of the upper current. This fact was also 
ascertained by Hildebraudssou iu Denmark, though the 
storms there may have slightly different cburactcriKlics from 
the proximity of t1ie ocean. A aeon of tornado regions 
have shown this tendency. U wi'l suOice to give here il. 
lustrations from three tornadoes which have been specially , 
studied: and a fourth will be deecrilKd later, in connection 
with the Louisville tornado. 

Washington CoDrt-House, O. 

This place was visited Sept. R, 1885. The genen.1 storm 
was central in southern Wisconsin, and the cloud-move- 
ments were as fnllows: from south-west at Dubuque, Daven- 
port. Keokuk. SpnngHeld (III.). Cbicrago, Fndianapolis, 
Louisville. Nashville, Cincinnati, Columbus, and Sandusky; 
from south at Cairo. Toledo, Pittsburgh, and Erie; from 
south-east at Detroit, Cleveland, aud Buffalo. In nil this 
region there was not a single ebnid niovcuieut from the 
oortli-west or even west. Ou April 14. 188<3, St. Cloud and 
Sauk Rapids. 3*^uu., w«re injured by a tornado. The gen- 
eral storm was •nntrnl in north west Dakota, and the clnud- 
mo'ions were as follows: from south-west at North Platte, 
Des Moitie.'^, and Valentine; frou] south at Deailwood. 
Omaha, Leavenworth. Springfield (Mo.), Springfield (,111 ), 
Cairo, St. Louia. Dubuque, and La Crosse; from south-east 
at Bismarck, Moorheod. St. Viocenl, and 81. Paul. Here 
not only ore there no west or north-west cloud-movements, 
but also In the immediate tornado region the oiovement is 
markedly from the south-east. 

Mount Vernon, III. 

This tornado occurred Feb. 19, 1888. The general atorm 
was centrul in eastern Iowa, and clouds were moviofp as 
follows: from south-west at Keokuk, Memphis, aud Louis- 
ville; from south utSpriugGeld (III.), Chicago, Indianapolis, 
Toledo, St. Louis, Cairo, and Chattanooga; from south east 
at Milwaukee and Davenport. 

This IS an exceedingly important fact, as will be aeen 
later on, and seems to be abundantly established. 

Distribution of Tornadoes. 

Rarely do these violent outbursts occur singly. In any 
region favorable for tornado development, two hundred to 



four hundred miles to (he south-east of the centre of the 
general storm, we .Hhall Gnd. after the hottest part of the 
day, a line of tornadoes ofx;urring one after the other, and 
moving almost invariably to the north-east. An hour or «o 
later, another Hoe will be found parallel to the first, and 
about fifty miles south-east of the first In some cases, ae 
in the great Louisville tornado, there may be six nr even 
more of these lines. They are entirely iudt?t>endent of each 
other, ^d wry clear cut, there being no destruction be- 
tween. The last line may not begin until 8.30 p.m., more 
than five hours after the hoUeet part of the day. 

Velocity. 

A marked feature of these outbursts is llteir most rapid 
translation across the earth fur two hundred and sometimes 
three hundred miles. The speed is rarely under forty miles 
per hour, and there hare been well-authenticated cases 
where it has reached over eighty miles per hour, notably ln\ 
the Louisville tornado. It should be note<l that the general 
storm, while travelling ib the same direction, altuius a 
velocity only half as great; for example, at Louisville it 
was thirty-eight miles per hour, which is very much above 
the aveiage. 

Thuadcr-Storros. 

All through this region thunder-storms are very numer-' 
ous. and are an invariable accompsuimeut. Sometimea, 
vivid displays of lightniug occur in the tornado, and 
doubtedly these would he observed much oftener were not 
the beholder awe struck by the terror-inspiring phenomenon. 
A careful study of thunder-storms, occurring at any tinif,^ 
has shown that they have a velocity double Ihat of the fos- 
tering general storm, and are always found wttb<n the region 
six hundred miles to the southeast It has come to be gen-j 
erally admitted that tornadoes aud thunder-storms arc anal- 
ogous pht'nomena, and that the formor are an inteusitlcation 
of the latter. If this be (rue. we see at once what an enor-i 
inous advance has been made. We do not need to wait for] 
the full-fledged monster, whose very apiiearance drives away ' 
all Ihougltt save flight for safety, but we may study it in ita] 
gentler moods. 

Lurid Sky. 

Let us lake a slightly closer view. AlmosI theOr«l warn- 
ing after the appearance of dark and threatening clouds in 
the west, as iu a tliunder-storni, is a peculiar lurid or gre«;nish 
tinge in the sky from the south to the west. This "tornado- 
sky" is a characteristic feature, and it is believed that to 
those who have studied the phenomenon thw will always 
serre as a warning for the more serious results which aooo 
follow. 

Two Clouds. 

Many observers have seen very black clouds,— one to the 
west or north west, and the other to the south-west. — which 
seem to rapidly advance, and, when they meet, to form the 
tornado. This is believed to bo in the nature of a perspec- 
tive effect, and the clouds to be an immediate accompani- 
ment of the tornado. A full explanation of this phenome- 
non will be given later. 

Clond of Dust. 

It is a very significant fact that iu very many caaee the 
funnel-cloud, which has a sharp outliue and should be Ifae 
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flist thing; seen at a long distance, is not seen till it is just 
upon the observer. This is due lo an enormous cloud of 
dust directly in front of the loruado. rtsinff ofteDtiines l« a 
great height. Such a cloud of dust has u''toa been aeeu in 
thunder-storms in regions never visited by the tornado. It 
is produced by a tremendous outrush of air Trom the tor- 
nado, and indicates almost conclusively that there is a 
plenum, and not a vacuum, at the centre. That this out- 
rush of air couU be produced by the fall of raindrops carry- 
ing air with Ihem, has been proved impossible. The calcu- 
lation showed that the heaviest rainfall that over occurred 
could not produce a velocity greater than one-tenth of a 
mile per hour, which is practically inappreciable Csee Ameri- 
can Meteorological Journal, September, 1887, pp. 206-211). 

Loud Roar, 

As the tornado approaches, an indescribable roar is heard. 
It has been likened to the bellowing of a million mad bulls, 
the roar of ten thousand trains orcat^, etc. This is certainly 
a milst significant fact, and one that has not beeusufficlcutly 
dwelt upon. The roar was analyzed by one observer, and 
was found to be pi-eetsely similar to a continuous roar or 
rumble of thunder. There i-s no question but ihat it is a 
marked electrical phenomenon, though just the manner of 
its production demands moat careful investigation. Another 
«xptanation will be given under another heading. 

The Tornado. 

These warning sights and sounds are quickly followed by 
the funnel-cloud itself, like a greiit balloon sweeping its 
iieck round find round with terrible fury, and destroying 
every thing in its path. It has been likened to an enor- 
mous elephant's trunk. It whirls with almost incredible 
jfelocity in its mad carper, with a motion IkicIc and forth, 
letimes Ii^aving the eorth a moment, then hounding bnck 

continue its dire havoc. The whole destruction occupies 
but three or four minutes; but in that time the stanchest 
houses of brick or stone have been demolished, and sorrow 
and ruin have been spread all along its path. 

Clearing Sky. 

The exceedingly circumscribed nature of the tornado is 
shown by the blue sky or stars appearing a few minutes after 
it has passed The wind lurjs to the south again, every 
thing quiets down, and no one would think that a terrible 
•catastrophe had occurred, excepi for the devastation that ia 
all about, and the cries of the unfortunates. 

Width of Path. 

The width of the destructive path has been given as high 
as a mile, bat this is undoubtedly due to an erroneous esti- 
mation of tbe real track. There are always south-westerly 
indraughtM which produce more or less destruction on the 
south side, but these should be carefully distinguished fr"W the 
track proper or the region of greatest destruction. This may 
reach a thousand fce(, though its width is rarely over two 
hundred or, three hundred feet. 

OistnbQtioQ of Debris. 

In the eestral line of the tornado all timbers and trees are 
.strewed in the same direction, as though a mighty river had 
passed and left them behind. Where trees are not com- 
pletely uprooted on either side of the path, they all lie with 



their tops inclined to the central line; that is, on the south 
aide they are toppled toward the northeast, while on the 
north side toward the south-east. T lis appearance or action 
may be due to the indraughts, and should be carefully dis- 
tinguished from the effect of the tornado proper. The same 
remark may be made as to tbe distribution of fooces and 
light objects on either side of the path. 

Velocity of the Destructive Wind. 

This should not bo confused with the onward motion of 
the tornado, which is comparatively slow. Tbe whirling of 
the cloud is the cause of the great destruction. This has 
been estimated as high as a thous.and miles per hour; but 
such a velocity as that is highly problematical, and is due to 
erroneous assumptions. Probably the moslacourate measure- 
ment of this velocity ever made was at Walliugford, Conn., 
on Aug. 9, 1878. Here the tornado blew oflf ni'Miumenls in 
a cemetery without chiiiping either the upper or lower stone. 
In one case the stone was 2 X 12x4 feet in dimensions, and 
would have required a velocity of about two hundred and 
sixty mile.a per hour to blow it off. 

Diiectioa of Whirl. 

This has been reported again and again as from right to 
left, "counter-clockwise;" and this has caused a notable 
modification of the old theory that the whirl in a tomadtf 
may be either way. It is probable that this unanimity of 
opinion is due to other causes than cireful observations. 
The determination of the direction of a whirl is practically 
impossible, unless the observer is within a very short dis- 
tance, as any one may see for himself iti the whirls of a 
dusty street. The only possible way to determine ibe direc- 
tion of tbe whirl is to be near enough to sfM the actual mo- 
tion of the leaves and twigs upon ihe ground. If one looks 
at the whirliug column, he can learn nothing positive. This 
question is by no means settled yet, and there are reasons 
for thinking the old theory correct 

Air-Pressure. 

Until very recently it has been assumed that there is a 
partial vacuum at tbe tornado centre. It is admitted that in 
a thunder-storm the pressure rather suddenly rises, nearly a 
tenth of an mch oftentimes; and. if the tornado is analo- 
gous, we may reason that the pressure rises in that. Pro- 
fessor Davis, in the American. Afeteorotogical Journal (Feb- 
ruary, 1899. p. 4S2), says that this fails to take account of 
the causes of increased pressure in thunder-storms, and of 
the decreased pressure in tornadoes. Tnis seems a remark- 
able argument. Where does the severest thunder-storm and 
greatest increase of pressure leave off, and the tornado, with 
au absolutely reversed pressure, begin? The strongest argu- 
ment that has ever been advanced has been Ihe seeming 
bursting or exploding of houses in a tornado. This could 
have been occasioned Jny a sudden blow on any side of the 
house, whereby the pressure inside would be increased, and 
the wails thrown outward. This view was advanced soma 
years ago, and has received a recent most remarkable con- 
firmation in the report of a destructive storm at Rt. Louis, 
Jan, 12. 1890. The ubserver. a very intelligent man, writes, 
"In all cases of falling walls, it was noted that they fell 
outwards. In all cases of houses which at Brsl sight ap- 
peared to have exploded, it was ascertained that immediately 
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before or at the time the walls gave way, the wind forced in 
some portion of the south wall, as a window or door, thus 
probably accounting for the outward pressure on other 
walls." The most imporlant ohserpation in connection with 
these exploded houses, however, was the record of a baro- 
graph, which just at this mouieut showed a remarkable rioe 
in pressure. In the Louisville tornado, also, a liarof^raph 
within a mile or two of the track showed first a sliffht sud- 
den fall and recovery, due probably to the wind, and after- 
ward the lomado rise, as at St. Louis. This evidence is 
cumulative; and when we consider that the wind blows 
away from the tornado in front, and that of two similar ob- 
jects standing side by side, one very heavy and the other 
light, the former is swept away whUe the other remaius un- 
touched, the evidence seems ahnoiit L>ouclu8ive that there is 
DO diminution of preosurc in a tornadoi It is probable lliat 
there is no fact in the whole observation or muke-up of a 
tornado of such extreme importance as this, and it will Iw 
touched upon again in an explanation of a seeming rush of 
objects into the funnel. It will undoubtedly he thought, 
that, after all that has preceded, we really know very little 
of the mechanism of a tornado. This is true; but, if we 
have advanced far enough to he able to say what it is not, 
we may congratulate ourselves, aud feel thai our labor has 
not been entirely in vain. H. A. Hazcn. 

THE MANUFACTCTRE OF OZONE. 

A UOMPAHT hB5 t>«'n formed in Bi^rlin for suppiyiug the ntK>es- 
sary plant for tlie coavefsion of oxygen into oxone on a larger 
scale thau ban hitherto bueu altempti-d, and the iiteu u K^n- 
iog favor in iimuy quarti^ (hat ozone can be ceonomically 
employed for many suniliiry purpose^, ttsys Lon^Ion Inilu*trie», 
Step? are lieinj;; taken for exlending; the ujierations of tite com- 
pany to Kew York and Ixmdon, as they liave secured the patent 
rijchta for certain improVemenla in the electrical proiluction of 
ozone from atmospheric oxy^n in nioit countries. The Berlin 
doctors have rfpeuTtKlly employed oxone, with very satisfactory 
results, in Individual ca(K>!>. and recently the company above 
alluded to have placed on tbo market a so'calted ozonized watfr, 
which is stated tu be a solulion of ozone iu that hquid. It ia, 
however, well knoM'U that owMio is not very suluhlc in wnter, and 
that It readily undergoeit decnmpo«ition. forminiz; hydroi:^n perox- 
ide and oxygen. The commercial name for this new antiseptic 
is "antilwtlcrikon," and it po-iststftes rfmBrkahle oxulizing prop- 
erties. When added tu water conlaiiiing any npprocialfle quantity 
of living organic matter in the dark, it at nnce causes a pbo«- 
phoresoent appearanre, and Iheorgaalsms are completely destroyed 
In a short time. Such ozonized water is stated to have a faint 
metallic taste, and is uiitd for producing Klerilizt^l water, or 
sterilized fluidn, for l^cteiiological reseureh. At present the 
o»>ne in manufacturoil from oxygen olitflined by heating pyro- 
luKite ill Ihe old way; hut of c<>urM>, wtlli a greater dtrnnnd. (he 
llrin'a oxygen process could be employed, Thp conversion taken 
plooe in a Siemens tube, or Bpri»?s of StomenH tubcri, which d<i not 
differ eesenlially from the orignal form of urouizer. Tlve t-lectric 
discharge in made by a Rubmkorf coil in the u<nial way, or on 
accumulator is employed and a mercury contact breaker. It is 
proposet) that ozone should be produced In IbiJi manner in large 
manufactories, aud thus conlrihuie to their sanitary improve- 
meut. Dr. FiVster of Berlin hns recently urged the imporlnnce 
of endeavoring to sapply a small quantity of ozone to the air of 
towns .-ind other thickly populated diRtricts, and ti>e company 
Mieve that their syrfem can be worked economically and at tht^ 
same liote pfodiioe very sotisfarlory results from a hyKienic 
point of view. It has been pointed out that many ejiildf mica, e. g. . 
Intluenza, appear to take place at iho»e seaRons of the year when 
the atmoHpheriu ozone id at a minimum, and it in thuti argued that 



an artificial cupply of this gaseous oxidizing agent would poasiU] 
prevent, and at any rate considerably modify, Euch onttn«aka 
disease. 

THE OIL-FIELDS IN NEW ZEALAND. 

The New Zealand Government attach a great deal of impor- 
tance to the indicaiions of extensive oil Helds in Taranaki. Thej 
report of the ius[iecling engineer of the mines department, wh< 
hajt made a special examination of Uie territory at the instance i 
the go%'ernment. says the Ait»tntlttxian Journal of Coinnifrce, 
strongly condrmalory nf the presence of mineral oil. In thi 
neighborhood of Mew Plymouth there are many surface indica- 
lions, particularly along the shore, gathered under bowlders and 
floating on the water, Farther inland the water gathering in th© 
wells which are sunk is found to have a strong taste and smell 
of petroleum, do as to be quite untlt for drinking. If all tbeee- 
indications should turn out to tie well foimded, and od be dis- 
covert in paying quantities, the find will Iw of great value 
New Zealand in many wayi^, the most important of which, per-' 
hap«, is as a fuel for smelting purposes. Va«t quantities of iron 
HHud — according to the "New Zealand Year Book," a sand formed 
by the grinding-up of irou^re by the action of the waves — 
tie for hundredti of miles along Ihe coa-tt of tlie North Island; 
and thit pulverized ore is pracUeally worthless at preaenC 
from lack of a sutficiently cheap fuel to smelt it. Should oil 
ohtaineil in such cloi$^ proximity to theae supplies of ground iron] 
ore, a new nnd important industry may l»e develo()ed intoi] 
Urge proportion-). Such, at least, fs the hope of thoiw who at 
investigating the matter on the spot. Independent of this, how-' 
ever, a new and exlen!iiv(> oil-lielJ in th<; South Pa<:itlc would 
speedily Income the source of supply for the whole of Auslralasift 
and the entire Ea^t. New Zealand would become an active com- 
petitor with the Baku wells, cvon if the Hussiao supply should 
falsify present indications of failure, and continue. The prox- 
imity of the supfio^d New Zealand Held to tlie coast and port of 
New Plymouth would tfive it an advantage over both RussiaD and 
Americau oils in lessening the cost of tioth crude and refined on 
shipboard. 

THE USE OF OIL 

AlTKNTluN is called by the Uuiteil Stales Hydrugniphic Offlt 
to the fact thai the Chamber of Commerce of Bordeaux, Franc 
has offered a series of prizes In order to induce masters and of- 
ficen of vessels lo m%ke thorough trial of the use of oil at 
especially as regards tlie best way to use it aTtd the practical \xne- 
His to be derived from such use Tliere are three Bet« of prizes., 
each set conwsting of a first prize of 200 franca (f-10) and a secon 
prize of 100 francs (i^O), to be awardtnl for the l>eiit reports 
ceived by Jan. 81, \9d\, ba^ed upon actual experience. Fro- 
grnmmes for the three compftiliona are a« follows : — 

1. Stbamkrs. — Trials of Ihe use of oil must he made under 
various condiCionH, particularly the following : heavy head aea» 
heavy quartering sea, towing in had weather^ engine or rudder 
disabled. 

'i. SATLmo-VESsios. —Trials to be made under various condi- 
tions, but especially when ciowding sail with a strong nfnd 
abeam. 

Then* must also be considered, in connection with Ihe flret and 
secoud competiiions, tlH> u»e of oil in lowering aud hoi^liug bo«ts» 
taking a pilot aboard, saving life at sea, riding out a gale Iti an 
unprotected anchorage, loading and unloading in aseaway, wear-_ 
ing and lar-king ship. 

3. KiSHINO-VESSSLS, PlliOT-BOATS, YaCHTS. IJI'EBOJITS, efcc.- 

Experinients In using oil when crosaing Ii«ts, landing in a-snrfj 
etc. 

Genbral Rules for the CornvTiTioNB.— Each experinwDt 
must be described fully as soon as potaiible, and au account in- 
verteil. under the pm\«:T dsle, in the vewsel's log Iwok. In the 
case of (wiling- venfiplB aud pilot-Ixmt*, however, thU may be His^ 
pensed with : but upon return to port n full otalement miutt 
made to llie maritime autfaoritics. Full detaiU nmsl In< given 
gurdiug the direction and force of the wind, the state oi the m 
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and Ibe cwoditton and spe«d of the v«aeet There muBi bo stated, 
also, the position and character of the apparatus for the tise of oil, 
the amount of oil used per hour, aud the kind of oil ueed, accord- 
ins^ to th« temperature of the water. 

As stated above, each of these tJiree competitionfl clmet Jan. SI, 
1891, bj which time all reports mu»t have been handed m to the 
ChamlKT of Commert-e, Bordeaux, France. The published pro- 
gramme makes no fl^pecilicatiouH na lo the nationality of the com- 
p&litora or the langi,inge to be used, and the competition in there- 
fore underatood to he open to any one, nihjecc only to the rnJea 
stated above, which should be carefully adhered to. The Hydro- 
graphic Office will gladly receive and forward any reportti offered 
in c>ompetitioo, whether Kvnt to WAnhington or handed in nt any 
branch hydro^^phic office. 

It will be noticed that it is the deaire of the Bordeaux Chamber 
uf Commerce to enrourage the n^e of oil by masters of resseU, 
and the prizes are offered with this end in view. Reports are 
wanted regarding actual trials undertaken and reported as de- 
Kril)ed above. 



NOTES AND NEWS. 



A PUECX of crown g]am forty iDchea fn diameter and two 
inches and a half thick hatt been shipix'd from Paris to Clark 
Brothers nf Cambridge, Mas9. It is intended for a forty-Inch oh- 
ject-Rtasa of a telescope for the University of Southern California, 
exceeding in size the Lick telescope. About two years' careful 
labor will be required lo convert the rough glaae into a flniabed 
lens. 

— At a recent meeting of the American Metf^orological Society 
in Waahiof^on, roflolulions were adopted favoring the rct^ognition 
of the eminent services of American electrlciaaa by iwr^ielualing 
their nauieu in the nomenclulure uf electrical uuils. lu the names 
of units thus for Hdopted the iiuniex of Americans, such as Frank- 
lin and Joseph Henry, have not hepn rei-ognized. It is propoflcd, 
OB a be)<inning, Chat nt the electrical conference to be held in this 
country in I^B*,^ the name uf Henry, or eome modificalion of it, 
be given to the unit of oelf induction, be havinK been the tirat to 
investigate that phenomenon, and Uia invefitigations having been 
more oumplet« tlian those of other electricians before or Rinc«. 

— A Rpeoial niro of tho^e connected with the Whartun School 
of Finance and Economy at the University of Pennsytvania has 
been for eome lime pan the eecurlng of a complete fteriea of the 
laws of all countrie!<. Such an undertaking it requires scores of 
years U> complete. In this tlepartment, however, the Wharton 
School library has alreody made n gfx>d heginning. There has 
been presented to it a eet of the PniAsian Statutes at large, in- 
cluding the >ear8 1806 to 1t<&9. There are to be found all the 
laws of the new German Empire, from its creation in 1866 down 
to I8S6; a collection of workn un German constitutional and ad- 
ministratire taws; and a work upon the public administration of 
Aoatria, hy Ulbrich. 

— Professor Edmund J, James, of the University of Pennsylva- 
nia, will present u jmper before the American Academy of Politi- 
cal and Social Scienoe on a new system of posaeuger fares. He 
will show that the railways of the United StateR, by their failure 
to adopt a reasonable and simple system of taritTH for iwaHenger 
traffic, have prevented that developmfnt of this hrmnch of their 
buifinesi) which could luive liivn exfiectt'd, considering the natural 
tendency of Americans to travel. England has, relative to her 
populatten, nearly four timeH aa many pa»-iengers on the railroads 
aa the United States. thou(;h the character of the Americ-an peo- 
ple gives gno<t rea.son to suppose that we should naturally have 
twice us many aa England. 

— The cornniUlee having in charge the intercsU, in thin country, 
of the fortbciiniing Jamaica International Exhihiti<in are working 
vigorously to insure a good representation of our manufnr(ure« 
and producla. They have secured specially low freieht raiea for 
exhihils, and have made nrrangenteut»t whcrel»y exhibition goods 
will be returned free of freight from Jamaicii, by the line un 
which they were shipped, r.n production of the outward bill nf 
lading. Space "ill he reserved for empty (a^es. and all exhibits 



will be conveyed from the wharf to the building free of charge. 
Exhibiteri} of apparatus requiring the use of water, ros, or 9team, 
should state, on applying for adiniaeion, Ihe quantity considered 
necessary. Those who wish to show machinery in motion mnat 
state U)e rate of speed at which Ihe machine is to be driven. 
Motive power lo the extent of lOO horse-power will be provided 
hy ihe commissioners free of charge, but all couuter-f<hafting, 
pulleys, and connections with main steam-pipe, must be provided 
by the exhibiters. The motive jwwer will be under the direct 
control of the commissioners. Applications for space can be sent 
to the oummtttee up to June 12. or lo KioKStou up to July 1, and 
goods will ho received in this city from Aug. 20 to Nov. 15, 198>0. 
The denpatch, tranemisflion, unpacking, removal of empty caneti, 
fitting up and erection of exhibits, must he done by private 
agents. A list of those prepared to act as such, bulb here aod 
through their repreijcntutivev in Kingston, will be furnished upon 
application U> the oommittee. 

— The lateH of the Jobn& Hopkins University Studies in Hia- 
toriciil and Political Science i^ a pamphlet on "Spanish Colonixa- 
lion in the Soath-wesl," by Frank W. Blackmar. The subject of 
which it treats is much leas familiar to the ma^^s of hiBtorical 
readers than tbe EngUith and French colonizatton of the Atlantic 
coast and the Mississippi valley, and yet in its bearings on the 
history and the legal systi>mK of Calirornia and New Mexico it Ik 
of great Imjiortance, Hence Mr. Blackmar'fi monograph will be 
of u^. lie begins with a general account of Spanish {Hilicy, with 
a somewhat Lengthy c^imparison betweeu 8|>ani«h and liomaii 
ooU>ni«8, which has little l>earing on the subject in Imnd ; but after 
this intrtxluciory matter he givee a careful and intereeting de- 
scription of the different kinds of colonies eftabli^hed by the 
Spaniards in the South west, wjib some account of the minute 
laws and regulations framed by Ibo home authorities for their 
government. The mOHt interesting chapter is that on the miwton 
system, which lelht the atory of the eeltlementa of converted 
Indians under the control of tbe priests, which formed so marked 
and unique a fenture of Spani^di control in Ihe Bnulh-wesL Alto- 
gether this ia one of the best monographs of the seriee to which 
it belongs. 

— We have received several number* of "The Humboldt Li- 
brary," a series of pamphlets issued by tbe Humboldt Publishing 
Company of Ibis city. They are reprints of foreign works in 
el«ir type and on good paper, and are sold at the low price of 
Hfleen centa ench; double numbers, thirty rents. S<ime of Ihoee 
now before ua, aa, for instance, Mill's '■ Utihtariantsm." are so 
old and familiar as lo call for no remark; while others are of 
more recent cnraposition. Mr. S. Laing's "Modern ScienCT' and 
Modem Thought." which is probably familiar to many of our 
reailers, Ih an attempt to see how much of Christianity can be 
reconciled with phyaical science and historical criticism. It is 
written in a thoughtful and reverent spirit, but does not contaJD 
much but what is now the common property of minda that have 
been trained in ncienliflc thought. Another of the pauphleta 
contains Mr. David G. Ritchie's eaaay on " Darwinism and Poli- 
tics" and Professor Huxley's well-known paper un " Admiuistra- 
live NihilLim." Mr. Ritc-hie's work is chiefly a criticism of the 
doctrine of tlic "struggle for existence" as applied to social life. 
He, of cnunte, admits the fact of finch a struggle, hut InsUts, in 
nppoeition to Spencer and bis followers, that it le our duty to 
regulate it in accordance with reason and right, and that it is 
wrong to let the struggle procee<i in human life and society in the 
same unmoral way as it does among the brutes. So far we agree 
with Mr. Ritchie-, hut we are aorry to have to atld that his remedy 
for the ills of life ia aocIaliBm. Professor Huxley's pnper, m is 
well known, is an able argument for extended activity on the part 
of Ihe State, but without any teudencj- of a socialiiitic character. 
Professor A. Schafllt-'s " Quintedaence of Sociali»m." translated 
from the German, is a careful, and we think very correct, state- 
ment of the practical aims of the State socialists. It is written 
by an opponent of the Bystem, but is eminently fair as well oh 
thoroughly studied and carefully expressed, wlule the uuthor'ii 
criticismn are pointed nnd hometiuiea profound. The work is well 
worth reading by all who are interested in the aubject. 



74 



SCIENCE. 



[Vol. XV. No. 378 



SCIENCE: 



i WEBKL7 ffSWSPAPEB OF ALL TBS ARTS Am SCISNCES. 

FVBUSUED BV 

N. D. C. HODGES. 

47 UAFAyKTTB Place. Niw Yoric 



SoaaCBH^iOKiL—UiiItnd Ht*tnii and Cwwdk (S.aO ■ foar. 

Oreftt BrluJa uid Butops 4.QD * yi>*r. 

CoouDunlOBtloQttwin Iki wvltmnnd from uty qturter, AbslnKtsof sclentUlo 
pBp»n u« snUolt«d, knd Iwvnty nppfrs nf tl)« \maa» oootaJDlDR Banli will bo 
OMllad ttw) author on ntqurat In ■<lTBnc«i. R«J»ot«d iBkoOMripU will bo 
iWtnmeil to the kuUiora cml>' vtbeo tbe nqalaito ftdiount of paatacv UMom-^ 
paal«« tbn inuiuaeript. Whatever In Inteiidnd fur InMrrtton must be MilhBnU- 
OKtAd by th« tutniaftiid addniiiHuf th« wfltor: nnt ncRrHnrily ter imblleBtioii, 
but as a Jtuamotj of good (alth. W* do nol bnlit oiirBi>lrea raopoiHlbfe for 
any vlow or DplnloDa Axprewivd In tbo cominuHlcallons uf our aomapoodeiitK. 

Att«i)Cloa U callnd to tb« "Waou" oolumn. All ar« Inritod t» uih> It In 
■oUoliiait Lafonnatloo or MoUtig a»ir podUoaa. The nama and addr«u of 
•ppUoaau Bhould be gtren la full, bo ttiat aiuwcra wUl go dinot to tbsin. Tlo 
"KxolMace" oolamii U UkearlM pihea. 



ToL. XT. 



NEW YOHK, Mat 8, 18W. 



No. B78. 



CONTENTS: 



A StrMEioH ^KC-LuMr W 

0« Tac Un or tbk FsoHoaKAi^ 

nt TOB STtror or tbk L«x- 

otrAn^e or Amkkicam IvniAm 

J. Watl^T FntJtU «W 
Vaot* aiodt Torxaduu 

H. A. Uiuen SSB 

Tn« MiMrrACTvst or Osoyc. X7S 

TiiR OtL-FiiLDS 111 Nkv ZeAt.AXD in^ 

Tub ru or Oil m 

NoTM AXD .News tn 

Bditoual Sit 

ProfMMor P. O aoow. ttw How 

CbaDO«lIor at tb« UtUrenltrHrf 

Kuinao. 



R«eogi(lll(>n by Yoaug Chllilirti. 

J. Mark ituffjutn it* 

WhlrlwlndB. 3i. A. Vertier m 

KffljcF-JIound In tbfl Valley of lb« 
Bl« SloMX lttT«r, luwK. 

Oorse or Fnru. 7. ff. JfcO<»n/« ITS 
lJKhtiiItui-l>lM)tMn(«. 

S. T. UmrtlaAd AM 
Sonvou uid Toraaduca. 

Jume» P. HtM *M 
BoDX-Rcrtswa. 
(}im|)hlca, or tb(< Art of Cttkil1»- 
tloo by Drawliifi Llam VTT 

AMOVO TBI PuiLUBCBB K7T 



For aoMK timk past there has been a u-udeiicj- in our fullegra 
and ut)iveryitit?tt to select as llieir presidents men who have attained 
emioeiice in special lines or ivsearch Thin b notably true in re- 
frard ta the case of Presidents Jordan of TiiJiano. SolintTer oX 
Utwa, nn'l Adams of Coinell. AnothtT naiuo may now be addfd 
to the li^t. We reftr to the recent selection by the reK^ntw of the 
UniverBity of Kansas of Profe--«M)r F. H. Snow, Ph.D., ns t-hun- 
cellur of that institution. Professur Snow was gradualed at 
Williams CoUefte in 1H63, and afterwards prepared to enter the 
ConKretcational ministry. He, however, soon sbowod a Hpeeial 
interest in natural history, and waf> elected a member of the Hrst 
faculty of ilie Dnivernlty of K»nfati when it was orKnnized. in 
ISM. For several years lie tauj:bl a variety of brnnches. but an 
tlie institution kivw in strength be was enabled to con&ne himself 
to a Krealer extent to the Sfiecialties in which he hud the lufiat 
interest. He has been an indcftiligable collector throuahout the 
Western Slaten and Territories, paying special attention to en- 
tomology. In honor of his distincuished servlreo to the State, 
the new natural- history buildiog recently erected by the State wos 
named '*8now Hall." He has not only carried on the work of 
iniitruciion in his large rlaitaes at the utitvenuty, bnt has found 
time to maWe careful iuvetttiKaiiou in various Heldsof biology, and 
to fumtsb much valuable material to current scientific litemture. 
Though a si>e<:ialist, he is not a narruff man, bul ih well informed 



on the t«ipic9 of Ibe day. especially those that attract the attentioa 
of the educational world. In all po^iitioaa irfaere exerutive at^Uity 
i(> required, he has shown himself eminently fitted for the teak. 
This appointment meets the bearty approval of the faculty of tfae 
university, and of the people of the State. 
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LETTERS TO THE EDITOR. 

*»" Corrrapondei^U ar^ Tequtttrnt to be aa brirf lu jMMtU*. 1%» writ*r't iMinM 
It fn all aue* T^piirKt na proof o/ //ood /aUh. 

T%etditor loM b« glad ta piMiak any^Kcriea ootuonaiU k ith the dtanacttr 
of Iht iofinat. 

On rt^trtl, (wntl|p capita of thf number eoiUaining M* coinmunieatUM wOt 
bt fumfthtd frtt to an)t cormpondtitf. 

Recognition by Voimg Children. 

Okk nf the most obscure topics, as well as one of the most Deg> 
lected, of mo'lern psycholofty is that of recognition. The qtuv- 
tion. " Why is it that I reoKuize an image when it returns to my 
consciousness ?" is Uiiiially passed over unolwerved or intentionally 
omitted in our f;eneral tn^aiiNies. Experiments, hnwerer. upon 
the question are forcing it upon our nolii-e, thus doing a serviofr 
which we are coming to expect from the new method wherever 
it is applied. 

I have recently advanced a theory of recoaniilon,) baaed Ixith 
upon mental anulysis and oiijective experiment,* according to 
which the feeling of fittniliarity called recognition arises from the 
re-iaotnt'^ment of the apperceptive or relational pro<.'esB of the ear- 
lier pretiPDtHtion. According to this theory, !>ingle unrelated 
homogeneous imoKi-s (bell-stroke, pure color) would not t>e recog- 
nized, single complex [n)age» (liiiman fsce) woidd 1m- recognized 
only in the degree in which the complexity had impressed itself 
in the Rrtt perception, and clear recognition would arise unly 
when the relations attentively diAcerned were cluarly brought out 
in the r-prodnced state. A further result would t>e that imaged, 
when reproduced, would largv-ly depend upon and re-enforceeaoh 
other in prodociog the feeling of familiarity. 

I have recently had an opportunity to test a little child 
months and a half old, with these points in view, and the result 
wa« quite inslruclive. Her nurse, who had been with her con- 
tinuously f.ir five months, was absent for a periixl of thn-e weeka, 
and on her return was iniitructed flrst to appear lo the child sim- 
ply in her uhubI dresA, but In remiiin silent; then to withdraw 
from sight, but to speik a4 she bad been acciistome>l to; and 
tinally toap(iearand sing a nurM?ry rhyme, which by tipeeial care 
the liltlf girl hud not bii.'n allowed to bear durioK ibe nurse's ab- 
sence. The tintt result whh th»t the child gazed In a questioning 
way upim the fane, but showed no pwilive sign of recognition ; 
yet the absence of positive fear and antipathy shown at 6r«t 
toward the substitute nur«e indicated that the visual imaKe was 
not entirely stranne. Second, the tones of the nurse's voice were 
nnt at nil recognized, as far as fuiKsive indications eren of famU- 
iarity were fomremed, —a result we would expect from the greater 
purity and simplicity of the auditory images. The third experi- 
mvnt was attended by complete and dunioiistralivc recognition. 
The visual (face) timl auditory (rhyme) images must have re-en- 
furced cni' another, K'viuf; again the old esiablishcj complex ap- 
perception of the nurse. 

Ab to the ultimate meaning of rocognitioo, we lire quite iir tbe 
dark: it is only ik^ aieutal eonditiuus that fall to the psiycboloKist. 
Ou the view given above, it would aeem Ut reHt in the active side 
uf our mental life, and to consist in the diminished .expendi- 
ture (whatever that is) involved in the repetition of an act of at- 
tention. 

This case also shows, as far as any individual case ran, that 
iniaifes from ditferent senses vary greatly in intensity in early 
child-life, that they are not well differentiated from one another, 
and that even at tbe very early age of six mouths special memo- 
rtca are becoming more or less permanent. 

J. Habx Baij>wim. 

l^alTeralty of Toronto. April W. 

> HandliMik of Payebok>)(y: SonaM sad IntvUact {N«w Torlr. Ootl), pp. 

i;s-i7« 

* Work of LeliBiBSO. PMIos. Stadlao, Tl. 
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Whirlwind*. 

It wafl my Tortune a few Aay» since lo tvo a »man wliirlwiml at 
the dislani-e or but a Texr rndti. The wind at tlip Titnp wiu Tron] 
the went, nad was cold, and somewhat Ruatr and variable. Tht^ 
whirl ]>en[islc«I fur net'eral miiiiites. d,vinir dnwn and incTeaaicg 
iRain. It* dirortion of rotation veas rroxn rit^ht to loft. i\8 it 
paswd acro!» a road, thf> dtmt was liFted to a ht'if^ht of about 
tbirty reef, forminir a pillar, wlijch diBapt*ared when the grass 
at the niait-ide wtis ri-ached. The querv that arwe to mv aiitid 
wBfl OS to the nature of the currents which itroductMl this upward 
movement of thp dust Such morempnt has commonly been 
-aH:rit}f>d to ih* Buciion effoct of an indraught towarf*!! the whirl 
which haa been supposed to exist. But as tbg breeze contiDucd 
to rise. 1 coiilil not lu'Ip but notice that duftt was lifteii equally 
Ijigh hy the chilly wind at points where there was 00 evidence 
whatever of a whirl. Such h/titiK hy a cold wind blowing 
straight along certainly could not have been due to an upwrird 
current produced b> an indraught. Indeed, tfiis lifting reaem- 
hies [rreciitidy the tnovenient«i (if band at the bottom of a stream 
beneath eddies formed by the varying force of the current, a 
phenomenon reodity observed in clear water. 

M. A. Vekdkb. 
L70I1B.H.T., AprUSS. 



EflSffy Mound in the Valley of the Big Sionx RiTer, Iowa. 

WuiLE at Sioux Falls. 8, Dale., in the latter part of last July, 1 
UMik the opportunity lo look up and sufTcy a Kroiip of mounds 
and a fort that are lociited about tiixteen miles eouth-ea-tt of that 
city, in (ho valley of the Big Hliox River. Iti 16S5, I waa in- 
formed by an engineer, that, in running a preliminary line for a 
raiiroail a few yeant pre»'i'iu». he had [Msned through a (rroup of 
uiounda in that lrx:ality, ant) that there was a large fort juat vouth 
of them. 

The ijraup In quoalion ia in the wealern part of Lyon County, 
lo.. a milt* and a half w*^t of Granite Stniion. on the Hioux Palbi 
bniDch of the Burlington, Cinlar Ri^pids. and Northern Railroad. 
The country borderine the river here is more or lea*) rolling and 
broken, (^specially on the wesCern side. On the east cide, at the 
Burlington enM-<inK. there 19 a pliiieiu whieh ii from twenty-fiie 
to fifty feet in height nl*o\'e the river, and slopen to the «oulh- 
ward Uioody Run flows around the north end, and emptier into 
the riwr near by. 

On thi't pttilenu, tn the north of the railroad, there are a hun- 
dred and tive mounds. rnnginR from a foot to tive feet and a half 
in heiitht. Nearly ail of them are couiinon round hurlal-uioundK; 
but amuoK rhem are a few that are ellipLiral in shape, and there 
18 also one aniiiial efTiKy. The latter is R'ti feet in gruatcU leuglh, 
and the body ia Sj feet in height. While apparently rude in de- 
sign, the outline on the ground is reguhtr, and the surface of the 
mound is smooth and syniiuetrical. There are many imitative 
mounds In the cfliKy rvgion uf Wisconsin that are no better in 
outline than this one. The (leculianty of thin efngy etm^i&ia in 
its iitolated position, there being no others known to exist in the 
ialerm- dia'e a^ace tiet'^een It and those to the eastward in the 
Hisats-ippi xulley. a dittauce of fully 270 mile(>. It is also the 
firrtt m-tond of this claw diecovcrwl within the limits of (he Mis- 
souri lijver liftMiii; and its p<x(iiion, therefore, is analogous to 
those of Oliio and Kentucky, yet the fsolrttion is not so great. 

There in no ayrttem in the arrangement of the mounds, they be- 
ing located in a haphazard way, hert* and tiierv, ua fancy dic- 
tated Scattered among them, principally near the centre of the 
group, are a large number of that kind of stone monumenta 
which, in a published article on the subject, I have called ■* bowl- 
der oullinPEi." Some of these extend up on the sides of the 
mound.i. and tu one ca^: one of the larger muunda is aurruunded 
by a clrt-le of liowlJers These instances denote a later occupan- 
cy, or at least thai they were placed there after the mounds were 
couatructed. 

Joat south of tbia group, on the south aide of the rail road- track 
which separates them, there is a larife fort or enc^K^ure, of an ir- 
regular elliptical aha|>e, which is tht^ largest Mie kiion u to exist 
north-west of Uhiix, except ■* Axtaian," Wisconsin. Its inside 



area fs about Qftoen acrea, and the walla at the preeeat time are 
from one to two fc^-t iu h^ht. with an average width of eighteen 
feet. They were prohablr palisaded when in uae. This fi>rt was 
aUo built after the mounds were constrocled. for at one point the 
wall ioteraecta a mound which hi three feet and a half in height. 
That the mound was built Hrst. is evident from the fact that the 
wall was raised in height at the junction, in order to surmount 
and pa<i!i over it without ahniplneas. Within and around the 
fort there are seven mounds, and between the fort and the rail- 
road there were aeveral others which have been destroyed by cul- 
tivation. 

There is plenty of evidence to show that the plateau waa occu- 
pied OS a place of residence at Kom(> period in the past. Burned 
st«>ne and chert flakea are esperial'y numerous, while occa-ionally 
stone axes, celts, grooved hammers, arrow. heads, and ornaments 
of stone and copper, arc fotuid. Fragments of atealile vessels 
and potter; composed of shell and clay, and pulverized slono and 
clay, are also quite plentiful. OccAsionally ornaments, beads, 
and lubes made of aea-shells have been found in some of the 
mounds in this and other groups in the vtciuity. 

This locality was visited in Ni.)verol»er. Ift86, by Profeftaor Fred- 
erick Starr of Cedar Rapids, lo., on which occasion he excavated 
four tuuuuda. twu of which were situated on the aouth side of the 
railrnad track. Hedescribed their contents in tlw American An- 
tiquarian for November, 1887 (vol. ix.). In hin article he men- 
tioned the existence of the " stone circles," but no re<ar«no» waa 
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made to the fort or t)ie eUigy. The mounds in which his exca- 
vations were made were within three hundred feet of the north- 
eai^t wall of the enclnnuie, which wn-s certainty in plain view; 
and it is strange that it should have been overlooked by him. 

It i^ evident that this |>oint was at one time a site of the 
mound-huitders. and that laier they were compel'ed to fortify 
themsetvea ^^ioet some hostile neigtihor. Tlie large amount of 
village fMtris scattered o%'er the plateau, the great number of 
hurial-moundfl in that vicinity, together with the aise of the fort, 
indicate also that the iubabitants were quite nnmeroua. 

T. H. Lewis. 

8t. P*Bl,Hliia., April n. 



Gorse or Futse. 

TnE following is a copy of au extract from a letter from the 
Unite*! Stales commiRsioner.of agriiulture, dale<l March 38. 1880, 
aL'knowIedtrine t he receipt of a specimen of gorse or furze discovered 
by megrowins near Uampton,Va.,andfllating. that, asfar as that de- 
partment ui^ware, this is the Qrst instance known of its pn>ence 
in thia country: ■* Tour note of the 20ih inst., and the amaM box 
of specimens of the EU'Opean furee {(Hex Europceus), received. 
Thin plant was proliably iniriKluced into the grounds of the Port 
[Foit .Monioe, Va.] many years aco. and does not seem likely to 
epraid 6t» as to liecome pirticularly obnoxious to aRriculture. I 
am not aware that it has been observed in any ether part of this 
country In a wild state " 

I should Iw glad lo kuow whether it baa ever been seen in th* 
United folates before. J. B, McQnnns. 

Port Uonnw. Vs., April flB. 
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Light oiog- Discharge . 

On F?b. 24, 1600, at 8.45 P.M., Ihei¥ wbb a caae of lightDtng- 
(Jisehargt* here wliicb is perhaps worchy of Dotic*. Tlie buililiudc 
struck was Newconib Hal), the proi.>ert,v ct Washington and Lee 
Untversitv. It i» a threp-»tory hrick building corered with tin, 
having seven downfalls not ronne<:tfH) with thu earth, and haviug 
□o lightning- roda. On top of the buildJDg, for lighting and veo- 
tUatiog purposes, is & fquare cupola. Thiu has wo^Klen oorner- 
poeta inx or eight inches aquare; its walls are almost entirely 
glasa; ita roof is lio. Tlte diatanco between the tin on the roof of 
the cnpola and (be neamt tin in oonnertion with that on the roof 
of the building ia about four feet. The IJfrhtning »imck the roof 
of the cupola, passed down one of the coriKT-po^ts tu the roof of 
the niain building, an<l then down 6ve of the seven downfalls to 
the ground. The roof of the cupola i» *' hipped;" and just under 
each of the four eavea, in a horizontal position, are two planka. 
each about ten incheti wide. Tlie four planita adjacent to the poet 
Mmck were thrown entirely off. The tin on the roof just above 
the post waa thrown hock, uncorerinK about q square yard of the 
roof. The post itself was torn to pptiaters nt the top. All hut 
five pone« of Rla»e, out of a total of about flfty in the walla of the 
cupolft. were shattered. Nearly all of the Rlaa* fell outside, and 
the tin all over the roof of the capola showed elgnn of having been 
ptttthed upwards. When the diM^'har^e left the p<Mt, it divided, 
part of it going to the tin on tlie lower partof the post and thence 
to the roof, and part nf it to a .''trip of tin on the window-sill. 
This Etrip of tin was cotDposed of five or six piece» tacked to- 
gether, not soldered. Nearly all of these jointa were Mrparatcd, 
about two inchee of the tin being bent over in the direction in 
which the diaoharge travelled, from above down. This part of 
the di^tcharge reached the tin on an adjacent poet of the cupola, 
and thence pamed down to the roof. One aharp comer of tin wa» 
burnt off, leaving a burnt curved edge about an inch in length. 
The two post* and the tin on them were bhtckened at the i>oint 
where the discharge reached the tin. There waa no farther trace 
of the dLHcImrge until it rtachod the ground. As already slated, 
it paA-<ed down five of the downfalls, but apparently muchthe 
largest [lart passed down one. At this point, for a distance of ten 
or twelve feet, the ground was as much turned up as it would 
have been by a large plough. Some of the earth was thrown tu a 
distaoceof twenty or thirty yards. The ck-rk of tite faculty has 
his ofiloe in a comer room on the ground floor next to this down- 
fall, tie found the steel pen4 in a box on hli detik so strongly 
magnetized that one pen could support four or (i%'e others. The 
pens in the penholders were also magnetized. Two panes of 
glam were broken in this room. Fifteen or twenty re«t from this 
coraer of the building is a water-pipe, wrought iron, one inch in 
diameter. Thiit pipe at a short distance connects with a cast-iron 
pipe whoae internal diameter is two iQches: this, in turn, con- 
nects with the Hystem of pi[N» supplying the town uf Lexingion 
with water. The two-inch cast-iron pipe was found the next day 
to lie leaking badly in seven places within a few hundred yards of 
Newcomb Hall. There seems to be no reason to doubt that the 
discharge in sotne way huriit the pipe. The leak nearest the 
building was over fifty yards away. There were no indications 
of melting. One hole in the pipe was an inch wide and aliout 
three inches long, & piece of that fdze RfiparentLy having been 
knocked out. The pipe is very old and rotten, being almost as 
BOft aa graphite. The water in the pipe m under a presaunj of 
about a hundred feet of water. The only other cuse with which 
I am acquainted, where water-pipes were damaged by lightning, 
is that given by Sf<P<>hi to the Telegmphic Journal and Klectricat 
Revine (London. 1H73, translated from Lcs Stondes). In that case 
the pip^waa broken, and some lead melted, at the point where 
the discharge tint reached the pipe. 

The report at the time of tlie discharge may be described aa 
terrific: it was the more so, because it waa the very first indica- 
tion of any triing like a thimder-slomi. There was no lightning 
before tbi.H discharge, and not much aft^rr it. 

Besides the facts given above, there were some otlter reports 
concerning the discharge which may be of interest. Having 
beard that some persotts aaw what seemed to be a hall of light- 



ning. I made as careful inquiry as I could concerning it. with the 
following resull:— 

1. A student was sitting before an unshaded window, from 
the roof of which Newromb Hall ia viftihle, and less than two 
hundred yards front it. Attracted by a bright flash, he looked 
up, and rpportvi that he saw a hall of fire, in size and appearance 
about like a Roman candle, slowly descending on the building. It 
disappeared about ihe time it reached the roof, when the explo- 
sion was heard. Be at once rejiorted what he saw to bis nncle, 
th« president of the onirersity. saying he thought the building 
was struck. They then looked out for signa of fire, but saw 
nothing. 

2. In anotlier direction, and at a greater distance, is a houae 
from which Newcomb Ilall is plainly risible from top to bottom. 
A lady in this houire, sitting before a window. Irad her attention 
attracted by a flash, looked up, and saw a shower uf llre-balls 
falling on Newcomb Hall. On carefol inquiry, I learned tliat 
she did not see these balls above the top of tlte building: tliey 
seemed to be very nearly or quite on it when she saw them. Hbi 
|H)8sibly aaw what was concealed by the building from the »tu-' 
dent. This lady (ohl nie that some young ladies in anotlier n.>om 
in her houae saw what she herself saw: I did not talk with them 
about it. 

3. About a quarter of a mile from Kewcomb Hall, on Main 
Street, btuiids the CourtHousi', a short distance l«ck from the 
street. Mr. B wan standing in thp door of the Court-Houae, 
looking out on Main Street in the direction of Newcomb iiall. 
He first heanl a sharp, quick noise like that produced by slapping 
the hands together, which seemed to come from liis telephooe. 
He Iben saw across the street from him, at a height of about flf> 
teen feel from the ground, a boll about the size of a large orange 
juflt luminous enough to be plainly visiblo, followed by a tuigbter 
trail ten feet long. This ball moved horizontally and slowly up the 
street about twenty yardH, and then htirist with the brightest Baah 
Mr. B. ever saw, and a terrible noi<ic. Thb nois<> was immedi- 
ately followed by another of like character in the direction of the 
university Iniildings. Mr. B., I should stale, is a man of tlie very] 
highest cliarHCtor, and his word wonld be taken without queftioi 
by all who know him. He is calm and unimaginative. I omitted 
to mention that his face felt as if it had been hit with sand, and 
that there was an unpleasant sennatian for some hours after> 
wards. It was rainy, and Ur. B. aaw no one on the street; but I 
learned that three oegroee were standing on the sidewalk nearly 
under the point where Mr. B. saw the globe burst. Aa they were 
not moving, Mr. B. might ea^ly miss seeing them. I questioned 
two of these negroes. They were staflding facing each other, one 
looking up the street, end the other down. Each of them thought 
besawsljallof fire fall in the street in the direcHon in which be waa 
lo<.)king, and at a di&tance of from fifty to one hundred yards away. 
Neither of thpm knew any thing of the explosion reported by Mr. 
B., although it was almost immediately over their heads, and only ^ 
twenty or thirty fevt sway. Newcomb Hall could not be seen bj 
either Mr. B. or tlie negroes. 

I give the facts aa I gathered them, without comment. There 
is no reaRon to think that any of the (lersons questioned failed to 
give a suhslantuilly correct report of the im|»rp«sion» mode on 
their senses. S. T. Mobklakd. 

Wkablunctoti »nd Lee I^alvenU;, Laxtogtoo, Vk.. April S8. 



Snnspot* and Tornadoes 

The following fiRures show n flight ]i«ra1lel between the 
quency of tornadoes In the United States for the last twelve yettr%] 
and the sunspot curve of the eleven-year cycle. The solar data 
employeil have been obtained from Professor Rudolph Wolf (Zd- 
rich). the well-known sunspol specialist. The tornado numbers 
are supplied by Lieut. John P. Finley of the United States Signal 
Service, hut should be regarded as only approximate, and snbject 
to more or less change, for these reasons: (1) hetter facilitiea now 
exist for obtaining news of tomadoee than existed fifteen oi 
twenty years oifo, owing to the special activity of the Unite< 
States service, the organization of Htate weather bureaus, and tb* 
co-operation of the pre«;: and (d) west of the Uiijiutaiippi the conn- 
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ttj is more densely settled than it was one or (wo dccadee ^0, 
and many local etorms would now lie observed where tbey could 
not have boon seen and reported fionte jeare ago. Thus, the 
aTtrage number of tDrnadoe*) reported annually for the la«t tec 
years is 159, while Tor the prerioiu ten year^ it was only 45. 
For this reai^un, it would ni>t be nafe to con][ttre the siWtB with 
any former cycle. In order to make the figures for 1879 89 faiily 
comparable, thone for ihe first three or four yearn may he raised 
Bliffhtly, perhaps; and those for tlie last two may bo uicrea.ted S 
or 3 per venl by belated returns. The annual average, then, would 
bo more than 100 (say 170), with minima at the enda of the series, 
and a maximum near the centre: — 
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Another curious fact it* that the greateht nunilier of tornadoea 
reported upon one day, accordinK to Finley, waa 60, on Feb, 19, 
1884. Wuif's relative number for January, ItSi (9J.1>, ia the 
targeat fur any mouth during this whole cyde, except April. 188S 
(97.0); but Ihe iivera^ce for the six or seven months beginning 
with Ortober, 188.1, in much greater than for any similar period 
in 1882. Tacchini (fiays S'ature, July 1, 1886. p. ]94) fixes the 
height of solar excitement in Febiuary, 1884; but Profeabor P. M. 
Garilialdi of tienoa yucitcs Tacchini as placing the maximum in 
May, 1884. The iraxinium t>f protuliorances found by Tacchini 
{^Nature) was ia March, 1884, though Uaribaldi says June-Anguat, 
'IBM. At the Royal Observatory, Oreenwlcb, the rotation- peritxl 
i^ daya) containing the largest daily average s[M>ticHlno98 to 
twelve years, began July 4, 1888, when it waa 2,087 milliontha of 
the aun'fl visible hemifiphere: but the best two-period exhibit was 
from Dec. 14, 1888, to Feb. 7, 1884, when the daily mcAn was 
1,817 millinntha. The greatest facular dtsplaye recorded in the 
Greenwich "Results" were in the rotation* periods beginning 
Dec. 14, 1888 (3.101 millionlhs) and Feb. 7, I8t(4 (3,467 niil- 
Ilontha). Garil>nldi, at the Royal Univerwity, Genoa, recorded 
the greatest magnetic variation (in the needle's daily awing) in 
April~.Iuly, 1864, and from Augiiet^ i88S, to ApriJ. 1866. At To- 
ronto, the bigiiest magnetic storms of the maximum stage of this 
last Buncpot cycle occurred in November. 1882, September, Octo- 
ber, November. 1884, and March. 1886. During the first seven 
months of 1884, at Toronto, <the magnetic pertarbationa were few 
and slight. 

The general yearly parallel between spots and tornadoes is far 

from proving any relation lietween Ihe phenomena; and the cor- 

reaponduiice between the maxima of epoLi, protn Iterances, tnng- 

netic variationti, m.-ignetic atomui. and tomncjoe^ is not verycloae. 

Yet the comparwon here made is not without interest. 

JaHBS p. Baix. 
Brookirn, NT , Msr 1- 



BOOK-REVIEWS. 

Graphica. or the Art 0/ Calculation by Drateing Linea. By Rorrrt 
n. SMtTH Part I. I^tiiton and New York, Longmans, 
Greene, & Co. 8°. 

This work trealH of graphicnaa applied eapecially to mechanical 
enginecriog. The voluiite before ua ii* but tlie fir»t imrt of the 
complete^ treati)^, and deals mainly with the aualyHia of 8tre«i«0fl 
in engineering atmctures. It in accompanied by an atlas contain- 
ing twenty-nine plates and ninely-flve diagraina, tlie text and the 
diagrams being each e i^nlial to lh(.> better interpretation and 
ready comprehension of tl»e other. The second part of the work, 
which it ia ho|N-d will fioon bo published, will deal mainly with 
eyntbetic prohleme, aiming more at the design than the analysis 
of tttructurijti and taacbine^. 



The department or branch of deacriptive geometry dealt wjib 
in this work, the "art of calculation by drawing lines," has aasume<} 
considerable importance, eo that Professor Smith's scientific 
treattue on the subject is aa timely a.<i it in practical and compre-^ 
heusivc. The graphic method of computation, of course, ha»j 
limitations in many directions, being less useful in simple 
than arithmetical and algebraic methodn; but the method one*' 
thoroughly mastered, and itn scope and limitations clearly under- 
stood, it will enable thttse who have a knowledge of elementary 
mechanics to utilize that knowledge to better advantage and with 
a greater degree of thoroughnesSs and to apply it to many of the 
every-day problems of engineering science without the aid of the 
moTfl complicatwl portions of algebraic and trigonometrical 
mathematics or of the ditferential and integral calculus. Wber^ 
ever the method is applii-vble, ite use will rv»ult in a saving of 
mental fntigne, as it posses^M?^ great simplicity in many of its ap- 
plicationit, Itoaves but littler op|>ortunily for th'e accumulation of 
gross errors, and is in itself a t««t of its own accuracy. 

The work upenn with a gtosBary of special terms and symbols, 
some of which are new and possessed of advantages in the matter 
of concisenese and precision. Tlie introductory chapter presents 
clearly and with evident impartiality the advantages as well as 
the disadvantages of the metbml, and gives a brief sketch of the 
the<netical development of the subject. Tlii-* is followed by » 
chapter on the iiistrumeotit needed in the accural* working-out of 
the method; after which follow in order chapters on graph-arith- 
metic, graph-algebra, graph-trigonometry and mensuration, com- 
bined multiplication and summation, moments of parallel vectors, 
vector and rotor addition, loeor addition and moments of locors 
and of rotors, the kinematics of mechanisms, flat static structurea 
without beam links, flat static structures containing beam links. 
and solid static structures. The diagrams in the accompany tog 
atlas are neatly engraved, and clearly printed on heavy plate 
paper. . 

AMONG THE PITBUSHERS. 

Tm inoe of Sarper't WeeMt/ for April 36 devotes considera- 
ble apace to the Stanley Emin relief expedition. The article, 
which is copionsly illustrated, gives the whole history of tlie ex- 
pedition. 

— A cheap edition, limited to a bimdred thousand copiee, of 
" Tom Brown's School-Days," is annotmced by Macmillan A Co., 
uniform in style with their paper-covered editions of Charles 
Kingeley's novels, of which something over a million copies have 
been sold in the post six months. 

— One of the literary sensations of the winter In Paria wa»] 
Camille Flammarion's aatronomical romance, " Uranle," of which 
the Casseil Publishing Company are the American publishera. 
Up to the present time, M. Flammarion has been known as an as- 
tronomer, but now he has become a popular romancer. Mrs. MaiT- 
J. Serrano, translator of " Marie Batdikirtfleff: The Journal of a 
Young Artist," has put M. Flammarlon's French into English. 

— In Garden and Forait for last week. Mr. fcl. H. Ilunnewell, 
whose gardens at Wellesley, Moaa.. have been famous for a gen- 
eration throughout the country, writes of rhododendrons and tl 
culture; Professor Greene coniinues his notes on the shrubs of 1 
California; and the concluding portion of the review of Dr. 
Mayr's great work on the for*«t« of North America is given. 
"The Woods in Spring." " Wild Plauts under Cultivation." and 
" Hardy Plants for Cut Flowers," are tiiles of other urLiclee. A 
road in Sherwood Forest is the subject of one illufllration, and 
there is also a picture of a giant Caitleya. 

— Messrs. Oinn & Co. annoimce as in press " Political Science 
and Comparative Constitutional Iaw" (two volumes), by J. W. 
Burgess, professor of constitutional and international law and 
history in Columbia College. In these two volumes Professor 
Burgess setsforth the general principles of modern political acience- 
and constitutional law. The State, as sovereign organization of 
the Nation, is shsrply distingtiisbed from the government. Gov- 
ernment, to the author, is but one of the means through which 
the State attains its ends. The other means is liberty. The 
first volume treats of tl»e Nation and the State aa concepts of 
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political Kieaoe. Tli« fonnatfon of the Constitution, a1«o. is re- 
gardeil nnd trt^teO as a politiral. not a tft^al pri>cea8. Un-Ier the 
head of ". 'oD^i ilutioDHi Law," th? author describes llvoorKantration 
of Mbecty and of governtnent. Tlit lalter topic occiipiefllhp entire 
-aecood volume. The tyFiical conaittutiona nelected for comparison 
ftre those of France. Germany, EiiKland, and the United States. 

^Trrnsou. ircison I Let us shout it before it may lie too late. 
Here la A^oes R<^pp)ler writing; in the Mny Atlnntu:, " Tt>e woman 
^vbo goes to a Browning soc-tety whea she would prefer cards and 
conversation: who «it9. perplexed and doublful. through a per- 
formance of 'A DoH'b Hou^e' when •Little Lord Fauulleroy' 
representn her draiimiio prefi'rcnce; who ri-nds KlaLthew Arnold 
and TourguenpfT, nnd now nnd then Mr. Pater, when Hhe'really 
enjoys On-en Meredith and Bootlfs's 'Baby and the Dutchetta,' — 
pft>8 a lipavy price for ber enviable reputation." She also makes 
a plea for the people who reiemble thai " unfoKunale youug 
woman who for years coocfalcd in her bosom the territile fact 
that shedit not think 'John Gilpin' funny." The article, which 
la entitled " Literary Shibboleths," cluinis to be a plea fur an hon- 
est confemion of our real tB.»tes in literature, anii a waroiug 
against being carried awav by lilcrury fashions. Ye«, IbiitiBall 
very welt, but it would decimale the ranksoflhe would l»elirerati. 
Mr. Uonon girei* us bEs MKi>nd pnper on "Some Popular Ohjec- 
tioos lo Civil :if>rvice Keform " 

— The opening article io tbo i^uarteiiy Joumai of Economica 
for April is by Francis A. Walker, ou "Protection and Pro- 
tectioniflta." It cannot l>e called a verj- Hatiftfactory work, for 
it merely skima th« surfare of the aubject, leaving its deeper 
aspects untouched: and. moreover, it fails to make clear the 
author's o*vn podilion. PreBidvnt Walker begins by calling 
aitentiou to the fact, well known to l)iO!)e who have wntclied 
the chiiDges of public opinion, that the protectionism of the 
present day is very different from that of our forefathers. 
ina-imuch as protection is now aUv eated as a {wruiunent 
policy, and not, as iu earlier times, nierely as a means of 
«Btabli8bing indtuttriefl that were afternardti to become tielt-aus- 
taining. He also points out certain other differences of 



opinion among protectionists, and then totKhes on a few of tbci 
arguments on both sides of the question, but without presenting 
any thing specially new or profound. The next article in the 
Quaritrig is hy Professor E. C. K. Conner of Liverpool, on 
'*Ricardo and his Ch-itics," and is an able defence of the noted 
English economist againsisome of the aspersions that have been 
cast at him. In particular, the writer shows that the attacks 
on Ricardo by the late German economist, Adolf Held, were 
not only in great part baseless, but were animated by an 
unbecoming spirit. Professor Tansslg haa a paper ud "The 
Silver Situation in the United States," which is appropriate 
to the time. It is not a discussion of bimetallism, but a bis> 
tory of the coinage nnd circulation of our present silver money, 
togetbej* with an account of the exi.tting state of the silver cur- 
rency in its relation to gold on the one liand. and to paper om 
the other. Now that the advocates of silver are calling fur 
an increased coinage of the metal, the facts and suggestions in 
Professor Taussig's article will doubtlcte be useful. 

— Berly's "Univeraal Electrical DirectOTy" v'LondoD. William 
Dawson & Son) , now in tbe ninth year of publication, grows 
iu completeness and usefulness with each succeeding year. Tbe 
issue for 18tF0. which has recently made its appcaranoe on this 
side of the Atlantic, contains a complete record of all indus- 
tries directly or indirectly connected with electricity and mag- 
netism, and the names and dddressea of manufacturers in 
America, Great Britain, the continent of Europe, India, and 
the nrittflli colonies, beside much other matter of iuteiest to, 
those connected with electrical industries. 

— D. C Heath Sc Co. will shortly is«ne a manual on the '• Re-" 
pro(hiction of Geographical Konris." hy Jacques W. Red way, 
author of ■• The TeJichcr's Manual of Geography." It in designed 
for teachers and students who wish to learn the details of sand 
and clay modelling as apptifd to ceoRraphical foruis. and the 
projection, drawing, and interpretation of lufliw. The munuai 
will lie illuitrated wiih thp vHrioiis projections used in rnap- 
druwing, including a number of very easily cotutructed ones Lt 
may he used by youngvir pupils. 
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FACT AND THEORY PAPERS. 

A rcliM ot monoKTapbii on lolciitlflo mattviaot 
B«DrT«] lnt«r«at. 

B^adt/ Mag 10. 
SUPPRESSION OF CONSUMPTION. 

By O- W. ntMHLitToN. M,D , Proaldciji of (hr Poly- 
Phraical DeTDlopronnt BocImt of Great 
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Ready VnyU. 

THE SOCIETY AND THE "FAD." 

Br ArruLTOti MoaaxM. Esq , Presldnnt o( tli0 Hew 
York Bhakrapearo Sodny. I»*. SO ««Dt». 
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SO.OOU vola. of anviliFiit and modcni 
rare and scarce bookn olTircd Tiir 
■talc. Kead fur buokii i-rloil tu ub- 
taln ela«wh*nv withonl vurnnM, 

Am«rl«wi, Btlilab. Oermaii and Fre&ob Boolu Cat- 

alomiM mallAd tr«« to Bookbuyen. 

C. N. CASPAR, Book EmpoHum, 437 t W. St., MllwaukM 



THE LITERARY WORLD. 

A fiirtnli^itly Jinirual iif Llti>rary CrHli'i<tni, Now a, 
and THflJIUWiInn, Tin- l.itrrnry WurM. miw in flu SiHt 
Tolume. U the otdcet aa it Is conf«Mfdly vhc fnrfi- 
motit loumal Qf tb« ptir«ly litcrarj oriliiMain In tta« 
ITnlted iitatM. It btanda witbotit a ritnl. and orial- 
lea)c«a eotuparlaou with any othpr iitittllouthm in th« 
ooiiiitry, owupylns lo any <fiti-nl llifi aatav llt'ld. 
AToidlnic mero smarlDiMn aad artiiwlioiuibiini. iTa 
aim la tob^ tnitbfol. ]u«t, kind. Impartial, appir^-fa- 
tlT», and bolpful to wbat la beat In literature: to 
inatruot, entertain and ipilde: and to form ttM taat« 
nf IliB peoi'le Iu llirraturo tor what la ftoati, tru« 
and iM-autirul. Publiabmt bj K. H. UAUKS ft lU., 
I 6om«nel St., Boaton. Maiw. 



In PrrpitraltaH 

Tbe Cberokecs in Pre-Columbian Timea. 

By Cvana TBonaa »f the Bureau of Kthuolugj. 

Tornadoes. 

By B. A. Baekx of tbe C. S. Sliraal Otto*. 

Poods and Food Adulterants. * 

Hy KMiAn Bjouaroh. Ki pn^aideul National Cha^ 

loal SifCiety. 

Color in Nature. 

By O. Unowm HocfDE and otbvra. 

Protoplasm and the Cell Doctrine. 
By C. 9. Cos, Praaldent New York MtoroaoopM' 

Society. 

11. D. C. HODGES. 47 Lafayette PI, MewYorL 
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— KoMuth baa xipsrl; rrady for publicaltoti Ifaroe addiiioual 
volumes oT \m luemoini. Tltej are said to contiiin. among othor 
things, hi? I piiiarks upon the piilicy of NaiK)leon III. toward Lhe 
Vipnna C'lmrt. and ui>on the enJearors of the Pope to retain hia 
secular jiower. 

— " Midnight Talks at tbe Club" is the title of aToluroeRhortly 
to be published by Forri«. Howard. Si Hulbfrt. It if* iimile up 
chiefly of a series of ariiclM under the same (ide from the Sundny 
iasueii of the A'etr York Tifufs, which exeilwl a go«d ileal of iu- 
teresi wbt-n they fin*t appc-ared. and of an artiHf* pntitU>d "A 
Pruteet against Dogma," hy the (wroe author, Amos K. Fiske, 
which altracteJ mufih attention in a recent number of The Finrum. 
These pa)ien contaia free and candid iliiicu^!:?>on!i of varii>ii» rt^ 
ligious, flociol, politicaJ and moral questiona that inlereat thiukmg 
people of lhe pretteut day. 



that lliere is just sufficient cxceai of »teani- pressure on one aide to 
keep it up to its aeat u-iihoiit uwltie frir'lioa. 

To provide for thorough lubrication of all working parU in the 
cranlf-cbamber a quantity of oil i^ placed in the lower part of 
the citauiber, each revolution of the craok diatributuig it lo all 



INDUSTRLA.L NOTES. 
The Abbe Ki^-Speed Steam-En^ne. 

A 8TRAU-Rl<aiNE of norcl design i'^ shown in the accompanving 
illust rat ions. It is of the three cylinder type, and in being inlro- 
ducecl to the notice of pywtT users by the Ab>ie Steam Engine 
Company of tliiu city. The cylinders are arranged around a cen- 
tral crank-chaniber, eqiiiilHiani from e;ich ftthi-r. Tho jiislnns, 
which arc gingle-aeting, are connected direct to the crank-pin. the 
pi»it.>n itself acting at> a crosa-hpad. and a simple device lieingpro- 
vi<led for rnking up all wear or lo«t motion at the crank piu and 
connecling-roi]. 

Tlie inner Iwaring of the rrankshaft t* located in a portilioo 
separating thp crark-chamtxT from the vulve-clmmber. In tbtu 
poTLition are aiso lucuied the steam and exhuuiit |mssnin?8 leading 
tu and from the cylinders. Tlie v»lve, which revolveft with the 
□mnk-shafl, is at lhe back of tbi^ partition, t)oing en balanced 



,>' 



parts. The vaTve and vnlve-rhamber are lubricated in Ibo aaual 
manner by oil rarried in hy lhe f'team. 

As tlie engine has no dead cfutre, it can l>e alatted with the 
crank in any |>o»itii^n; and as Ibf cylinders take nteani only at 
une end, lhe counectiiig-roda are alnays In coiiipre*iiun; m> that. 
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Children 



nln'Mjr* 



■^Jw^ Enjoy II. 

SCOTT'S 

EMULSION 

or pure Co<9 Li*«r on wllh Hvi>o- 
pnospKii«a or Lim» ana Sons ■• 
simoat «• palatable e* milk. 
ChilJren enjoy It rather than 
otherwlee. A MARVELLOUS FLESH 
PRODUCER It la Indeed, ana the 
little tads and lasaies wtio take cold 
eaailr. iviav be fortified againit a 
coiign ihot mignt prote aerioua. by 
iBkina Scoti's Emuiaion attar iheir 
meal* durtna the winter eeaaon. 

lU-iriiff Iff »tth§llntUoH» aitil iMitfiflon*. 



0/ti and Rare Books, 



Back number* Atlantic. Cenlurf, Harper 
aod Scrihner, to c«nis per copy, other niag«> 
Eines equally low. S«H>i for a catalogue. 

A. S. CLARK, 

Bookseller, 
34 Park Row. New York City. 
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ACK NtJMhERbaiiil complete »«ttof lead ins Mu- 
uinn A.I//J U^. \H. MAG. EXCtlANCE 

Sctiohan«,N.y. 



A New Method of Treating Disease. 

KbSPlTAL RBUEDlbS. 

What are Ihcy 7 There is a i-ew tteparture ia 
the trcatnieot of disrate. It c<'n>i't« in the 
cullcvimn of lhe ipecilics ti»fd by noted •pccial- 
bt^ itf Eum|ie aiitl .^mnica. atut bringing llivm 
wiiltin ihc icntfi ot all Fi r m^^tanct-, the ircat- 
niciit |iur~uc<l liy sjitcial [.■h><iician<> whx trat 
indiucstioii. MomacI) and liver tronlttes only. 
wa< obiamrd and pirc)Nite(l. the Iteatinenl of 
o'her physicians celebrated for cunm; caiwrrh 
wa& |>ioi;iireil, and t.a on idl ■he<-e incumpaiabla 
curiS now include d>sea:'e ol lhe lun^i', kKlnt;y>. 
female weakneu. rhtunmiism and nctvi;us de- 
biliiy. 

ThifL new niclhod of " one remedy fur one 
dik'a'.c" mu^t appeal to the conim"ii ^nse ol 
all Miffeic-rn. many at wliom have cxprricticcd 
the ill eflect«. an>l thor-UKhly rvalue lhe ah- 
turdiiy ol ilir cU<ins ol Pnitnt Med>c>iie> wfaxh 
arc guntan'ced tu cure every til uui of a sii'gic 
iHillle and tlir ut,r ol %<h ch. a« &lBti-'lics prove 
kits 'Uint'l mert stomaihi tk>in akekot A cir- 
cular desciih Hj; ihtse tirw rcniri>ie> i* wnl (ree 
O'l rv(-ei|>l ol xtamp ti> p.iy posla|>e by Ho-^pila] 
Kcmedy Company. Toronto, Canada, soli; pro 
prictoro. 



MINERALS 

Cabinet Specimens and Collections. 

WltMi In Kew York do not Call lu vial: tHirKcw 
Vork more On acouiwt of onr very 'arse atoclc w# 
ai« able to krap ibcm aa well a« Id PtdJadelpbla a 
verj floe aali^ftl'ju of ebulc« Mineral ^peoimeaa. 
ISmd hir CumplftB I'ataliiKue, Vtw 
GKU. L. KKUI.mH A I'U.. Ih-alrra In ^Inrrala. 
IMV CkniitDul St.. PfaUadelphla. 
Tad A 741 Hioadway. Nrw York. 



yi.-ar t'UBi isHED. 

POPULAR MANUAL Of VISIBLE SPEECH AND 

VOCAL PHYSIOLOGY. 

For w>< In C4l'<s<4 *ad NAmjil .SchooU. Price jo ceoii. 
Scat l[«« br post by 

N. D. C. HODGES. 4r Ufaycnc ?lace. New Veric 



DFSTROYS 
COOKING CDJRS, 

and 
PURIFIES 
ALL PLAGUE SPOTS. 
W. R. Hudson, Esq. , of Rosjirtdale, Mass., writes: 
'■ 1 have ihorouglity tesied the 
Shtrmaa 'King* \ aporizer in my 
house. It is an invention of 
great value. One of its greatest 
achicvcmt-nts is the absolute de- 
struction of cooking odnrs. which 
it never (ails to do. if dotn^ and 
windows are closed. It purifies 
all plague spots In and about my 
house." 

V INSURED ByUBi/ „rtM7nfc 

CONTINUOUS.lN£XP£NSIVE,REUABLE. 

SEL.F-ACTIKO. Each Vaportxcr ■old oharx^d for 
^av. Noc«r««XC^t t«r<>pleDt«b onorlntwoniaatfaa 
at ezpense of 4 to ft ceola, accordlOR to alia. Tbrva 
alaaa. tS^. SO.OP. ^.00. 

lUuRl rated Pamphlet frr« to all. Addraaa 

BHERMAN ' KINU - VAPOHIZXR COJtPAMT, 

Cblegppe PaUa. JlaM.; Doatuo. Naw fork, 

PbUadalpkU, or CUoafo. 



28o 



SCIENCE. 



[Vol. XV. No. 378 



«veD at the htgbMt speeds, there can be no sadden irregularltieB 
of pressure or poundiiiK ujwn the crank-pio. The workinK parte 
being incaMd, tbey are exempt from iho extra wear induced Uy 
aba aconmuUtton and grinding-in of dust nnd dirt. 

The engine of this t;pe uow on exhibition at the company's of- 
fice in this city Is neat and compact, and very light for the amount 



sTCjih exhaust ■ 



[^1 



A 



of power claimed. It ehould be admirably adapted for mnning 
dynamofl. ventilHtinK-fBiw. buisttng-CDgtneK, atul Himilur ma- 
chinery requiring biKh M[Hvd: and for boat and yacht engines it 
should tind a wide application, » Bi>ecia1 talvogear for reverbing 
being provided, making it available for that purpose. 

The Loomia Electric System. 

Tbx Eureka EUeclric Company (IxiomiB ti;.-titvm), wliom; ingen- 
ious eelf-regulatlDK sy@leni of electric liKhting was described and 
illuHtrate^l in these c«ilurons about a year ago. have installed numy 
important plants during the pnftt few nK>nlh>i. One of their mo^t 



reoent oontracta is one for an inatallntioa of tiro thonsand incan- 
descent and several low-teuirion arc laupii for a large hotel at 
TamiMi, Fta. A notable feature of this ineullation is the fact 
that current for Iwth kinds of lamps will be Rupplied from the 
same dynamon. Another feature of tliis installation is that each 
bedroom in the hotel in furnished with a opecJal iacandeweut 
night-lamp, which can be kept bnming all night, and at any d»>j| 
greo of brilliuncy desired by the occupant of the tthm. 

The engines, boilers, and dynamo? are placed in a iiepiu«ti^ 
building flituaied some distance from the h«Ael. The boilers bavi 
a total uapactly or STiO borne-power, and supply steam to tw( 
automatic high-speed engines of 110 horae-power each. Tbea 
furntMh power for four dynamos of five hundred llghtneach. Tt 
main nnitch is of 8]>ecial design, and controls^ ali the lights, both' 
arc ami incandpficcnt. It is fio conslrudod that the dynnmos can 
be run singly, in paira, or in multiple, uuy desired combtnatioD 
being made in a moment. Koor main circuits run from tbe 
dynamo huUcUug to the hotel through an underground condoft. 
Fjich circuit ifi provide*! with an ammeter and a ground detector, 
and each is connected, by a compound switch, with a voltmeter; 
so that the electro- motive force of all, or of any one, or of any 
combination of djnamoa, may tie quickly taken. As a whole, tbe 
installation is expt>cl<^d to be the principal electrical feature of 
Tamj>a. 

The Ktireka Company have also in«talled a plant at Duncaoa- 
ville, Penn.. one-iialf the output of the dynamos Iteing used fc 
arc lampti. the olher fur incandescent. They have alM> recentl] 
put in plaiit*i. iBeoode&ecut or mixed, iu Hollidaysburg, Penn.; 
Wakefield, Ma**.; Paterson. N.J.; tiloomlidd, N.J. ; MarceUtia. 
N.Y. ; West New York, N.J. ; Portland, Ore. ; Little Falls, N. Y. ; 
Chetiter. Penn.: Pinkney, Tenn ; and quite a number of 
plants in iu)p<.)rtant business buildings in this city. The growt 
of their buFiineas has lieen so rapid and contitant. that the compan] 
have been compelled to remove their factory from this city t*^ 
larger and monp c<invenient quarters in Brouklyn. 



O OTHER Life Policies as liberal cost as little money, no others as cheap give as much 
for the money, as those of 
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THE. TRAVELERS 

OF HARTFORD, COINTN. 

Best either for Family Protection or Investment of Savings, non-forfeiiable, world-wide, lowest 
cash rate. 



Assets, January I, 1890, 

Liabilities, 

SURPLUS, 



$11,528,649 30 

9,163,1 15 24 

$2,365,534 05 



Chief Accident Company of the World, only large one in America. Covers Accidents of 
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CALENDAR OF SOCTETISS. 

Philosophica] Society. Waiblngton. 

April t'S.— G. W. Littlebalea, On a New 
Method or recordiae and reproducitiK Artio- 
ulato Speech; William Einilieck, On a Kew 
Method of dotermining Astronomical DiflFer- 
enees i^ LonRitude; Romyn Hitchcock, The 
Burial Moands of Japan (iUusirated bj lan- 
tern projections). 

Women's Anthropologicil Society of 
A taeri cs . Was h ia gtoa. 

April 28. — lire. Eliza Nelson Blair, A 
Study Id Waiihiagton Charittut. 

Natural Science Association of Staten 

Island. 
April 10. — Th« secretary of the Building 
Fund Committee reported progrt^sb to date: 
Mr. Ira K. Itlorrin preaeatvd a braae spur, of 
SpauitfU faaliiou, which was lately ploughed 
up (in the Poorhousi* Farm; a flp<»cimen of 
thi> viotot f^pottrd salamander (AmhtyHloma 
punctiiia) vas nhown, in nhtcli tht- tail was 
bifurcated, each branch tjeing alKiut half an 
ioch in length. Tl was caplur*><l by Mr. 
Jiihn Tynan in the Hang Harbor woods, aud 
preeented to the asuocialiun. 

Eofineers' Club, St. Louis. 

April 16.— Isaac A. SmiUi, Hallway In- 
clines: Arthur J. Fritb, Some PrB(.-tiL-aI and 
Theoretical Ckpustderatiouit of the Screw m 
an Element of Meclianiem; Robert Moore. 
Exhibition of Some Cnb<?« of Clay takra 
from thB Bottom of the Miesissipiil River at 
Memphis; Profemiar .TohnAon, Data regards 
ing RpC4?nt Texttt of Granitoid Beams. 

Royal Meteorological Society. London. 

April 10. —C. Uardiitg, The Cold Period 
at theBeginuiogof MHn.-li, 1890; J. E.Clark. 
Note on the Whirlwind which occurred at 
Fulford, near York. March B. 1890; A. E. 
Walaon, On thp Possibility of forecaHtittg 
the Weather by Means of Monthly Aver- 
ages; W. B. Tripp. Rainfall of (be Olube. 



CATAKRH. 

Catarrhal Ih^ttriinnB— Har Pevvr* 

A MKW MOM! IHfcA'MlfcM. 

SuRereis are not generally :iware tlial ihe^e 
diseases are contagious, or that ihey are due to 
the presence of Ti%'iiig p&taMte« in the lining 
membrane of the no^ and eusiachinn lubes. 
MicroficQ{)ic reuarch, however, Iisk proved thi» 
tobe ■ fact, and ihc result of this ditcover^' is 
that a simple rcineily ha^ been farmulated where- 
by catarrh, caiariKal deAftiCM anti hay fever are 
permanrnlly ctin^il iti ftom one to Cbrec simple 
applioiiions made at home by the patient once 
in two weeks. 

N.B. — This treatment is not a snuff or an 
oinlinent ; both have been discarded by repu- 
table physicians at injarioiis.' A pamphlet ex- 
plaining this new treacmeni is sent free an 
rcceipl of stamp to pay poxixgc. bv A. H. Uix- 
on & Son, 337 and 339 WL~>t King Street. 
ToroDio, Canada, — Chniiian AdviHatt. 



Suffercn from Catarrhal troubles should care< 
fully read the above. 



BOOKNt How IV Bxcli«o«e thrm for 
Olber*. 8«B(1 • p(iHt*l to the Scikxcb eiahaagii 
ootamn (liui«rtlon rre«), Btatitic bHellj- •that jruu 
want to estiluiiKP. 8v»wcb, <> Lnfkyntl*^ Places 
Kew York. 



SCIENCE, 
Wants, 



Anj ^•■**m trrkiug A ^liliem for ivkitk k* i* quali- 
fifd)>y kit $iitHtifi< tittninmtm'i, tr amy ptrttt M^kimg 
umt fm< tf fiU It ^ijtien e/ lAii ckar»cler, it it ik*f 
9/ a ttoiker e/ Kirmi-r.ckemCit. J'tiugkltmum, fr wrkitt 
m»t, maj kar/e tkt * Want ' imrrltd tindrr tkii htad 
pjiKK i>F COST, if kt satii/Sft tAt fKhiitkrr of Ihr tuit- 
AhU ckaraeltr «/ kit ixfpiicati«it. A ay ftrt*M ttfkinf 
im/vrmati&m on any ititmiifit ^uttlifM. Ikt midtn af 
nnr ttimlific man. or whs can in any ^tay nif/kitcel- 
amn /vr a fur^tr fantfnaat leitJk tkr aalarr af Ikt 
Pa^fr, it terdially invilfJ It t/a $a. 

AK BXPBBIBNOBD TMbaloal Cbemtci will t)<< 
opOD to eagmwuBBt thU ftumiUBr. HlKlieitt ret- 
crviicM. AddrMB DIRKCTOR. 01Tki«i of Sciexcr. 



ELBCTRICITV -A yooug man with a knowledge 
of vlrotriiJtir nml b taiitr tur JuunuUlMn caa 
t«aru <>f an onvniriit by addresatng Scivxra, 47 Lnfa;- 
etto Plaoe, New York. 

PBOF. WILt.lAH FINDLAT. of tt>e Philadelphia 
loatitute of Phfidva] CuUiirtt. Uo[wii to Migaffc- 
mmt Id Biimiuer Hoboot tu t4>&i^b Ytv* MoTnnMDtA. 
Wiiods, Clubs, Dunb-boIlM, KeauLni; and tJuanlsi. 
Ad<Irrft*> 1,000 Arch St., FhlU., Pa. 



IITaNTBD — Apoali 

W Hbcti Sottoof. afl taaobrr u( XMf Natural ^'U-dr^m 
and Modpin Lan^uagHfl. Lalku tinttctit lii mldlttou If 
OKG^aaarj. AddrvaaG., Bos l-ll, Uaui>v«r. M. U. 



T 1 r ANTEI>— One or two p«iftona witti some meana 
VV JQtt!>r«iitad In Arobwolofcy to aooompnof a rt>- 
Uablaautlquartaii toBontharitOhlo fur four inunths' 
work is tltv irniund*. The iiiirclini-na fiiimd lo tie 
aharfdi-quallf. FortortnnartdrnM W K. 3f.. Box I4H, 
BDaUhaonlan loscitute. Waablni^toci, D. C. 



WANTED— Poaitifn t 
matlea by a '»n\\\^^ 
alao a atudont at thr Ma-i 
Nine years' ■xi>eri«ne<i, 

SCIRKCI. 



u<-M orXalh»- 

liiatewbo was 

hi: if TPGkoologjr. 

Addr«M T. H., oace of 



AYOt'Sn I.ADY, K™diiivtr at B<Mrti>it I'niTrmlty. 
also of (pedal coatfiu at thi> Ma«»ai.'hiii[eitii In- 
ttUute of TechnoloiEy. <leitlr»a a position to te«cb 
nhemlalrx. Ptnraloa and MktbAioatk!*. Two yoan' 
ex|)«tiHue» Kefereocea f^veo. Addresa Um B. 
L., Wamin, Maaa. 



ATOCNG HAN a«Ml 19, a gradoat* of Eaatman 
C'nll»7K^. wants to aerre an appreotlcesbl]' wltb 
•oine Maau Tartu ring KItctrical LaDOratoTT wh(<r(< he 
can bav<' ais.epui to books lo eTaoltm. Is wlUiDc to 
work. The lirxt iif r«(»r«DAei) eItvo C. K U1£N& 
DIPT. P. O Boi iM Wwitbury, Wayne C«i . S.T. 
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PHYSICAL. ELECTRICAL 
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ron SCHOOLS k'sj» colleuem. 
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QUEEN & CO,, Philadelphia^ 

RUPTURE 

cLcnil III iti))i|lalcd liinc. 

NO DELAY PROM WORK. NO OPERATION. 

Call or ^elMl stamp for citctitai and icference of iboM 
cured. Wc have un hand c-vsi ym tlylci o4 ItiraMs, trwM 
%it Dpt and inipeaiortri nl nil klodt. Orden filled by 
Mil of \\ke United Ruiei- 
C. A. M. BURNHA^f, M.D.. 
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B<M>KNt How In Kt>ll llieiu. Head a Hat, 
bIbIIiir niudlllKii, i-dltiun. i'\.v. , tu HctoaBe Book 
Ag"tipy, *r Lafayrlti- Plaor. N«w York. 



SEASONABLE SILKS. 



W^r liaTv addf d In our Hew Drparlmpal 
In the Baaf'infnt aevcml rerr lance lota 
ofaeaaonable.Hllk Pabrlcat 

Ki-hI India and <'hlna riEorcd Rllka 
trottx 40 tw 1h t-fDla iirr yard. 

Plain India and Cblna Sllka« very M>l«el 
eolvra, »'i-lndi, AO cla.} aT-lneb, BS et». 

94-lurh Blark Niirab, 55 r. yard. 

SO •* folored " SO e. ** 

84 ^*- Colored *• 65 r. " 

India Nllka, Wavca Flgurea, 00 eenta 
prr yard. 

Tbree tkoaaand farda of Bleh XoTelir 
itllka at 91.00 and $1.-25, formrrprlcea 
(3.50 and $3, very dealrablr colorlnea. 

One handred plecea of Black Doable 
Faille Franralar, at 91 |M>r yard. 

JAMES UcCREEEY & CO. 

BROADWAY AND ELEVENTH STREET, 

KKW YORK. 
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LAWN TENNIS SUITINGS. 

STRIPE AKD FARCY PRIMTED FLAKHELS. 

Fancy Silk Mixtures. 

WHITE CRICKETING SUITINGS. 

WHITE GOODS. 

Plain and Embroidf red Piques. 

INDIA DIMITIES: fRENCK PIRCALES: 
Domestic Shirtings & Sheetings. 

SDOER BED SPREADS AND BLAMETS. 
J5toa2Vvaii cK> IJJtw <St, 

NEW YORK. 



At Siasconset. Nantucket Island, 

30 PCnMNIIRn rOTTACKN. 

»I20 TO $275 THE SEASON. 
Oc«aD viewa: aiirf bathlo^; do hot da^ malaria or 
moaqultMM. Ciroulan. 

DOUBLBDAY, 

SB Ann tlCraet, New Toife. 

BOOKHt Hotv toe*'* tlx"***. If th^'n* fa any 
book orpamphlatlhat jnu wact. writu Ui thn Hclpnoa 
Book Ateoo7.4r LaAretle Plac«, New Torfc. 
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mf this paper. 



REMINGTON 

STANDARD 

TYPEWRITER. 

For flfteon Team 1 lie Klandnrd, 
and \% the Leader In Improvenienli. 

The latest and hightst achievement of trwei live and mecha'^icaUktll. 

WYCKOFF, SEAMIN8 AND BENEDICT, NEW YORK. 



Everybody's Typewriter. 

A Slmplo, Compact Macliine. Within Uio Moans of AH. 

YOU NEED MOT GO TO SCHOOL TO LEARN HOW TO USE IT. OH. 

MORTGAGE YOUR HOUSE TO BUY ITt 



^TTW' 



1 



wm^ 



-tM 



xjKMvwpL ror J ^ 
.... -^ g .,^ _ , _ 



►J G D B C Q Z 



This is exact copy of the MERRITT'S work. 
It is equal to that of any High Priced Type- 
writer. Relieves fatigue from steady use of 
pen. Improves spelling and punctuation. In- 
terests and instructs children. The entire 
correspondence of a business house can be done 
with it. Learned in a half hour from direc- 
tions. Prints Capitals, small letters, figures 
and characters, 78 in all. Price ^15 complete- 

Priiits from Clear Metal Type. 

No RibhoD to Wi^rvr Out, Smut the Fingers or pAper. 
Cu teth DUPLICATE and MAWITOLD. TU« ao 

fftlMT low-prl«ed T7p«WTlt«r oa th« marktt ooa da. Eg^M^UIor * 
ITo Bnbbor Typtf llftcbioM cod compete with it. Ite Work ia Utieiodlod. 

Perfect Aliffnmenl^ Qrtater Speed than any but a Bigh-jirlced machine. 

Whtt TOTT vul is A KSBSI7T. iTo othw mtcUai can give ytra nuh resultifer till monty- 

Bundredapf TnUti»onia.1>l[ki: IliefiinovltiffaTo r*ocl*«L— -■ W«]lk«ll ivrr iuHoIi vid wouM not 
wllh 11 tor four Umoa tba unoQUt «« ytti tot It bbImm wa muJd duptlckla' It." 



LYON MANUFACTURING CO., 



SENT imiEDlATELY TO ANY 

ADDRESS ON RECEIPT 

OF PRICE, •15.00. 



59 FIFTH AVE., NEW YORK CriY. 



MENTION THIS PAPER. 



SCIENCE 

lEiiieiwd *Mnh» Pw-Offlce of Haw York, N. V., u HecoaiMaBBM Mkiut.J 



A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 



Vol.. XV. Mo. 37». 



NEW YORK, May 9, 1890. 



StNtiLJc Corns, Ten Cmsra 
18.60 Per Year, iir Advajice. 



THE MICRO-ORAPHOPHONE. 

I 

In tho consirurtion. of mjr lalkiDf;*niiichJre, which I rail the 
inicro-Kraphu[]huiiP, oiy ol>jtt't was (o record articulate speech 
and other anumlH, and rppm<luc« them more dislinctlv, mere 
URitunllj. and with greater volume, in oitler to ohviato thp np- 
ceonlty of hearing* tubes, and to be snri? always of having a good 
record made and a u;u4jd repioduction. 

My ezporimcnts have ttliown me that to attain lh*ft.e ends there 



points, call^ " nodes,"— poinU where the vibmtinnsare indistinct 
or dead. U Tynilall nnd other scientists nre correct (which I 
think will noi bt> JiKpuledj, if a knife is ^ttacliod to only one point 
On the diaphrntrin. the point select^ n>ay goineitmea l>e dead or 
nearly <lead, and coaaefiuenlly the vibrations exii>tinK in the plate 
c!annot be correctJy recordcxi. Such a dinpbragin may ttumetimea 
mab^ a very narui ret-ord, and aoinetiinea an altogether unaatia- 
factory otie. 

Suppose a spider attucbed to a vibratory 1>ody by luany lega of 






~^~i 



-frf 



^:^^j^ 



LIEUT. BETTINIS MICRO-GRAPHOPHONE. 



must be cbaogea made aa niucb in the recording device as in the 
reproducer. In i«y recorder, instead of atlacbiug tbw lecordinn 
knife to one point in ibe e^ntru of tliediapbraKut. A^ >n other talk- 
ing* machines, 1 use a devire which I rail a spider, to whicii the 
knife it attached, and which has hranchefl or legH of different 
lengths attached to st-teral points of thv diaphiagiu. 

A diaplira^i made to librale by »ound-woves vibrates over 
its entire Hurface. but with different degrees of vibration at dif- 
ferent pointa. Tyndnll.and other masters of the science of^ound, 
allow bow a vibrating diapbragiu or body ia covered with dead 



difTexent lengths, six or eight, or more (Pigs. 3 and 3). Two or 
tlinN.' of the points of attachment may be dead points, and unable 
to transmit vibratioas: but by the otbeni the knife will receive 
all that is necessary to make a good record. 

The pplder gives to my device other advanta«;ce. It gives more 
force to the knife in making a record, bh Ibi? force is concea* 
iraled from sevt-ral points, whereat* in other machines it has but 
one aourre; further. It gives to tlie knife great Hteadinew, which 
I consider most imporlaiit ; and, further yet, a great advantage ia 
that in my device nut only are all the tonea recorded, btit alao 
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i\\» ttalf-totiM, the over-tonea, and th<> iniirmfdlate tones. This 
I am able to demonflrate by mntheoialical liKureB. 

To rpciipil'ilHUv In rt*c«nling niticulaU' sfH-eeb, or other 
Hound?, T iakti (lie vibrations Truni tlH> Ijody or diaphingm at 
Bevpral pninlA nr p]»r.t>?<, nnd oommnniratp thi-m by indppfndent 
conductors (o a common point or place, rausioK tbp record to be 
made from tbis cumaKjn point or place: and tiie record (bus ob- 
tained is a pprfwt ono. 

In tltt^ reproducing device, in^trad of a FOinll diaphragDi made 
to vibrate by means of a n«edlu attached in tbe centre by a point. 
I have a loiter diaphragm (Fig?. I and G} divided into several 
, smaller divtstona, — three, four, tiv*;, (.ir mure, — and Ihff vibrations 
are rnmmiinirnted to tli(-so difTctt-nt diHiibraKi'is by a spider, 
having in tlie cenln*, on nnt* Hide, n reproduring needle, and, on 
the ubrer»e side, legs extending to tbe orntre of each of tlie 
atualler dirisionx. 

Thus tbe nietbod of rc-producing arliculale or other eouod or 
Aounds ponsiitjt in wiuning a record of vihralion to acl at a single 
point or place, .ind from lhi« pf>int or \t\ave la comniunirale 
vtbrationH by independent conductoia to the several diaphragms. 



other sounrlH are altrayF' emitted into tbe room, still retaininET all i 
ibeir natural qualities, and each completely di«tiiict and distin- 
gtjisbuhle. 

Tlie niriTo grapboplione is ahowa in perspective in the aceotn- 
(•anying illuxlnttinn. In (he base iH an elf ctro- motor, wtiich. by 
tueanB of tlie pulley fthonn at the right, drives the horizontal 
Htiaft carrying the* recnrdinit cylinders. Th^ illuHration abona 
the reproducing diaphragm in poBitioti. The recording diaphragm 
is Hwimg hark, anil is »een al tbe left of tlie 6gure. Ttiis fccord- 
ing diaphragm is o|>era1«d by means of a flexible tube, which,, 
with (wo of the rerording cylinders, appear to the left of the j 
base. The other device shoivn with these la the planing- t-.>ol fori 
■moolhing ttie cylinilcrs preparatory to I heir use. 

Gianni Brmifi. 



THE SOCIETY AKD THE "FAI)." 
In a very recent issue of a young ladiee* maf^azine (pit 
turcsqucly called I^et-Lore) there lately met my eye thefot- 
lowiuR seoteDce: "Biowoiug and Ibseu are the only reallyj 
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DIAPUBAGHS FOB DKTTINrtt HICRO-OBAPHOPHONE. 



It is very easily seen that n single diaphragm, which is made lo 
vibrate in tbe centre by a needle atliichcd lo one point, will give 
a minimum result, because the <iiaphraj!m only vibrates, with 
appreciable result for our ear.%, in a small part of tbe centre. 

A reproducing diaphragm, with a spider attached by its legs at 
several points, will vibrate over more of ita surface; bat the best 
oietltod is to use a diaphragm with several smaller diviKiona. 
The result of several diaphragms vibrating at the same time will 
naturally give more amplitude to the reproduction. 

But this is not the only important cud attained by this device. 
It is very desirable to be able to repro«luce the exact natural pitch 
•or tone of tbe voice or other sound. 

Aa with a numlier of tuning-forks, some of which will gatlior 
Tibrations where others will not, one diaphragm, also, will take 
certain vibraUuns which otberti are uuable to talte on account of 
■differenoes in tensions, dimensions, and other physical conditions. 

In my device, having a diaphragm divided into several divis- 
ions of different tensions or dimensions, or varying in other phys- 
ical conditioDH, 1 aucceed in giving a more natural reproduction, 
both iu volume and In pitch, because, in case unusual vibrations 
should be reproduced. T have always one or more diaphragms that 
will sympatluze with these vibrations, and no vibration la loat. 

With such devices, the micro-grapbophone girea a reproduc- 
tion for which no heariug-iubes are oeceaaary. Tbe voice and all 



dramatic authors of their century." As things soraeiimes 
strongly suggeat their opponilea, this sentence remtuded me 
of one of Pri>fe<iaor Tyndall's splendid chapters, tbe one en- 
litled '* The Scientific Use of the Tma^uatiuD-." which chap- 
ter quotes as its text the following passage from an address 
of Sir BenjatAiu Drodio to llie Boyal Society : " Physical in- 
vesligaltun. more than any thing besides, helps lo teach us 
tbe actual value and right uae of the imaginatiou, — of thai 
wondrous faculty, which, left to ramble uncontrolled, leads 
U8 astray into a wilderness of ])erplexities and errors. — a 
land of mists and shaxlowa,— but which, properly controlled 
by experience and reflection, becomes the uoblest attribute 
of man, the source of poetic genius, the instrument of dis- 
covery in science, witliout Ihe aid of which Newton would 
never have invented fluxions, nor Davy have decompoeed 
the earths and alkalies, nor would Columbus have fouod 
another continent." 

There is a use of the imagination which is of prophetic 
value: as, for example, the use which a poet like Qoethe 
makes of It when he foresees, in bis poetry, tbal which tbd 
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soionces shall id due tiuie arranRe Tor, aad the arts accom- 
plish. Goelbe biiSHeir espreases ibis. — 

^ ** Thus in the roaring loom of Time I ply. 

And wvRvc for Qod tho j^annont thou voort him by.'* 

lliere is also tbut nearer use of Ihe iinaKinatiou which is of 
immeillute cotnniercial importaiice. att wlieii the proniuter of 
a coutiDental raiiwiiy Hees, iu his mind'tt eye. a location 
through yawning cartons, and tracklpss forests on unbeaten 
moiintain-iticlefi, where his locomotWcs may clamber. And 
there is yet a third use of the inia^iunlion, which discerns 
enouffh importance in inulvrial and puBsini? things, which to 
the general reader seem trivial and valueless. Iu lead the 
[MJel to preserve and chronicle them, and so perpetuate 
that '.vbicb otherwise n'outd disapjjear, and be lost forever 
to the student of humanity and of history. Poetry, then, in 
the latter cnf>e, ha^ its practical as well as its senlimeDlal 
uses, and it is not a matter of supererogation that orgaiiiza* 
tioQS of iudividuals should meet to study and iulurpret the 
works of a poet us well as the works or a publicist or a phi- 
losopher. But when the |>oelry of a certain [K>et, however 
magniBcent, is merely delineatioD of, or soliloquy concern- 
ing, that of which atl the race ifi tenant in common along with 
the poet, it would seem as if the organixation of a groat so- 
ciety or A learned academy to penetrate that particular poetry 
or that ]uirticular poet was rather what we call a "fad," or a 
crocliet, thauaworkof any value to anybody. To illustrate the 
ailualiou by use of an honored name (to which Dame I have 
no wish to allude other than with the highest respect): the 
death of Mr. Robert Browning has terminated what I think 
ur one of the most wonderful — certaiuly the most uuprece- 
deuted — phenomena in literature: namely, the spectacle of 
a poet writing poetry, and of the simultaneous organizaliun 
on two continents of learned societies to comprehend that 
poetry as fast as it was written. Indeed, tbe remark of the 
witty person — that, just as grp-at physical works are beyond 
(he cApacity of iudividuals, and so must be intrusted to cor- 
porations, so the comprehension of Mr. Browning's piictry, 
being beyond the single intellect, was comniitled to aggre- 
gations of iutvllect known as '* Browning Societies" — ap- 
pears to have been less a bon mot, and much nearer the 
truth, than had been generally supposed; for Dr. Furnivall 
(ells us why be founded the original Browning Society. 
"The main motive for taking the step," says the excellent 
doctor, " was some talk and writing of a certain cymbal- 
tinkler being a greater poet (that is, maker) than Browning. 
I couldn't stand tiiatl '' which rather appears to be only an- 
other way of saying that Browning was in danger of being 
n^Iected, simply because people cDuld not readily ascertain 
whether there was any thing iu him to stiidy: and so that 
organizations must be formed, not to study something or 
other that was in him, but to find out if that aomethmg or 
other was there. 

What I propose in this paper is an attempt to show, that, 
unlike the Browning Society, the Shakespeare Society is not 
«u iostitutiou of this character, not orgaDized to worship 
Shakespeare, or to study the Shakespearian method and form : 
but that it is an iastitutiun productive of real benuQt, be- 
cause its parpoae is to study the matter (the material)' in 
which Shakespeare deals ^ because we know that this matter 
is in bim, without the orgauixation of any preliminary pars- 



ing societies — simply because, so unapproachably simple 
and cobereut and scientific is his form, that we are able 
at a glance to ascertain whether he is worth studying or 
not 

Indeed, it would api>ear, from this very statement of the 
founder of Browning societies, that he himself perfectly well 
understood that a study of Brtiwning merely meaut a study 
of the particular Browning expression, fashion, method, 
form (or neglect of form, of which Browning himself boasts 
iu his " The Inn Album "). And, if this were the excellent 
founder's meaning, we ran w^l tindersland that he 
right: for certainly, if Mr. Browning's own oontemporaiy' 
must quarry in Mr, Browning's poetry— must go at him with 
pick aud spade jusl as a twenty-second century grauiniarian 
might du, be must nut expect the yield he unearths to he 
any secret of his own century, — any thing not already hla 
own property in conmion with Browning himself; anything 
he did not know before, or could not have procured with 
less or equal labor elsewhere, — for cettainly Mr. Brown- 
ing had no sources of information, or access ti> sources 
of information, which his contemporaries did and do 
not enjoy or cannot procure. What the Browning 
Society occupies itself with. tb^n. must be exactly that 
which, had Shakespeare societies been organize<l during 
Shakespeare's lifetime or immt-diately after bis death, those 
societies would hare been occupied with as to Shakcfipeare. 
The Shakespeare societies of 1000-16 would have found 
themselves in precisely the same position as to their poet aii 
are our Browning societies to theirs. Theij'aim would have 
necessarily been, not to learu ahi>ul their own century, about 
their own manners, their own customs, their own emotions, 
sensations, habits and speecli, from the writings of one of 
themselves, but would have beou limited simply to a study 
and interpretation of William Sbakespeare^s expressioi 
of his deliueatiou of those customs, seoBations, and emo*' 
lions. 

The Shakesjieare Society of our day, as I uuderataud it, 
has no stitth puriK>3e as that outlined above. It is not 
founded and maintained in order to study, still less to wor- 
ship, either Shakespeare the man. or Shakespeare the ex- 
pressionist. Still le«s than either, 1 may remark in passing', 
is the Shakespeare Society organized to translate Shakeapeai 
into the vernacular of the ninclceuth century. As a maltei* 
of fact. Shakes i>eare's language is actually nearer our owu 
than is that of any writer of any century preceding ours. 
Attempts to paraphrase usually end in obscuring bim. 
There is not a sentence in the plays the drift and point of 
which — however an obsolete word, or archaic construction, 
or typographical error therein, may occasionally baffie us — 
is not perfectly intelligible. The Shakespeare Society is 
farmed, rather, to study the age and customs in which and 
among which 8hakes[)eare lived and wrote: the Shake- 
speare Society, in other words, is an antiquarian society, 
which has limited its researches to that the most interesting 
age of the English speaking world, — the age in which those 
modem institutions which we prize most — art, manners, 
letters, society, jurisprudence, the common law which pro- 
tects all these — were all spriugiug to birth; of which iustitu- 
tiona, it seems, William Shakespeare epitomized the very 
life, Bbre, and being; leaving behind him nut only a litera*^ 
ture for the library and the student, but a record to whicl 
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the historian, the politician, th« man of sripnce himself, are 
9ager to square themselves. And agrain : since the dramatic 
is the highest form of literature, and since Bhakes|)eare 
made it so, the 8bakc&pear<.> Society i8 also a dramatic so- 
ciety, and nothing which is dramatic should bo alienated 
from it. At least, such was l!ie belief of the first Shaltesiieare 
Society, founded in London by such K^atlemeu as the late 
honored James Orchard Halliwell (since HalliweU-Phillip8\ 
John Payne Collier, William HarnesB, Alexander Dyce, 
Douglas Jerrold. Boltoo Corney. Charles Dickens, Peter 
Cunningham, Henry Hallain, und others. Hani er- headed 
men than the aboTe enumerated surely never came to- 
gether; and if any one will take the trouble to look over 
the titles of the publications of this first Shnkospeai* Society, 
he will at least be conscientiously unable to continue to jeer 
at that Bhokespeai'ian Society as a mutual admiration as- 
sembly. Those publications are entirely devoted to the 
preservation of such literary matter, records or chronicles, 
as throw, or threw then, a new light upon the Elizalwthan 
and Jacobean ages, whose central figure William Shake- 
s|ieare undoubtedly was. I do not know, had "u!8thetic 
criticism" been then invented, whether or not the abore- 
uamed gentlemen would have succumbed to its temptations; 
hut I find it very hard to imagine that they would have so 
succumbed. 1 ttnd it very hard to imagine Halliwell-PbiHips 
and Charles Dickens oud Henry Hallam lying "among the 
daisies, and discoursing in novel phrases of the complicated 
state of mind^' of William Sbakespeare. I am quite sure, 
indeed, that William Shakespeare himself would have been 
the very last to accept the "creative" or '"aestbetic" {\i is the 
some thing) criticism of tlie present period; which reads all 
sorts of sublime eschalological and moral moods, motives, 
and purposes into the few honest, direct, and laborious years 
which he passed iu the busy London of Elizabeth and her 
successor, — pas^d there, at Qrst in a struggle to earn his 
daily bread as a stranger in the crotrded streets; then, later, 
to accumulate a fortune with xvhich. like Horace's ideal 
gentleman, "far from the noise of trade" to retir^to his boy- 
hood's home, and "plough with oxen the fields of his ances- 
tors." Blink the fact as we may: — insist on Shakesiware's 
moral purposes and immense visions of didactic services to 
his race OS wo may: still the fact remains that all (he im- 
mortal plays were written in the course of this struggle, 
Qrat for bread and then for wealth, and that William Shake- 
speare himself was, not only a poet and a dramatist, but a 
practical mounter of plays, and maintainer of theatres and 
theatrical comi>ani«B, and lived and died so utterly uncon- 
scious that he had done any thing more than any other {^lay- 
right, that he never made the slightest effort to |>erp«tuate 
a line he had ever written, and took no notice in his will of 
any thing but his farms, his curtilages, and his cash. This 
ia no place to give a list of the publications of that first 
Shakespeare Society ; but I happen to recall one of them, a 
reproduction of the long-lost and forgotten cartoons which 
Inigo Jones drew in freehand to guide the designers and 
court carpenters in mounting certain masques for the enter- 
tainment of royalty, and this one publication may stand 
here for all the rest. Not in all those twenty or thirty vol- 
umes was there any posing of Shakespeare as a misaionar?, 
or dogmatic philtwopher teaching moral, or aesthetic, or 
platunic, or any other sort of doctrines U> his race. He 



(Slid-kespeare) may be a great monit teacher to-day; bul 
had he been "a great moral teacher" in his own day, 
would have played his companies to empty houseR. 
short, the purpose of the first Shakespeare Society was. wbt 
in my opinion the purpose of every Shakespeare club or so- 
ciety to-day fhould be: to illustrate rather than supply, nnt 
to preserve rather than to create. Here, then, is the point 
Shakespeare was. however unwittingly, what we call "scieni 
tific" in the use of his imagination, not only because hf 
wrote fully up to the despotic requirements of a stage and a 
scenic art which he could only imagine (sine* it was to be 
bom centuries after his funeral), but because he selected for 
perpetuation, out of his own environment, — out of the riff- 
raff as well as the splendor, the lewd and vulgar a.s well as 
the lofty and the romantic, — that which was formative and 
genuine, and that of which— because it was formative and 
genuine, and not illusive and temi»orary — the centuries be- 
yond him would be interested to Study ami inquire. 
Jonson and his associate dramatists were on the grouad 
as Shakespeare was: they hod precisely the access to their" 
contemporary civilization that Shakespeare had; they pre- 
served the fashions and Ibe fads (what Aubrey called "th» 
co:Kconibities") of their date just as well as ShakespearL* did. 
But, since they were not vouchsafed what Sir Benjamm 
Brodie calls "the scientific imagination," as well as the 
romantic and dramatic imagination, they could not and die 
not know '•which seed would grow, and which would not.' 
The Elizabethan dramatists did not, as a rule, it seems, know 
to which "airy nothings" to give the "local habitation" and 
"name'' which succeeding centuries should found academies 
and societies to investigate. Glorious as was the age 
lived in, their eyes, as a rule, were sealed to the possihiliCu 
which were being born around him. Only to one among 
them was it given to body forth and turn to shajtes the 
forms which i«hould be valuable to posterity, — those actual, 
practical, and scientific forms which we throng our own 
theatres to-day lo see with our own physical eyes, and which 
we organize our Shakespeare societies to study and to illus- 
trate. 

This, then, is the situation. Because Shakespeare held tb* 
mirror up to the nature which environed him, because he 
hccamc the chronicler of those manners, societies, and civili* 
zitiotis of his ElizflWthan day which were the germs of our 
own, it is worth while to organize societies to study him iu 
every aspect and from every point of view. The Shelley 
society or the Brownitig society, on the other hand, has aud 
will have only the form, the expression, the mood, of its 
poot to investigate and debate; for tlie material in which Ahel^ 
ley and Browning worked is not unique or personal either 
Browning or to Shelley. Their preserve is just exactly i 
preserveof all other poets: — the Humanities, which nrealwaytl 
to the fore, always the same, and always the quarry of con- 
temporary poets. And the poel who appears to-day. or who 
shall appear to-morrow, will be more apt, I think, to write 
works which the centuries lo come after him shall not will- 
ingly let die, if he looks for his society to be organized in 
those centuries rather than to-day or to-morrow; and this 
because it is only the centuries to come after him which 
shall be competent to decide whether his work was fit to 
live, or was only the thing of the moment, — "the tuue of] 
the time." as Ilamlet called Osric's tlourtsbes. 



May 9, i8go.] 



SCIENCE. 



a8s 



Perhaps, in the flood of intellfcttial commentary and the 
aDulfgia of Shakespeare's roeJody, eloquence, and Uterary 
style, attention tian not been sufficienily attracted to IhiH 
practical HcientiHc foriu, — this "local hahitalion " which 
ShakpRpeaie g&ve to his ima^inatioD,^ — how, with this scien- 
title nse of his iniaffination. he actually realixed and pro- 
Tided for. not only the (lussibi lilies of the stage carpenlcr 
{an uuknowu functionar}* in his da}'), but thai very modern 
opulence of modern stape a:cliitecturo and effect which at- 
tracts UB to our own theatres. Nobody can fail to be im- 
pressed, in witneiwinf; UKxlern ShakeKpearinn rvvival, wilh 
the fact (hat the costliest anil most pnKliffal of stafje mount- 
ing which can be lavished upon a Shakespeare play on our 
metropolitan slape actually requires oo auipliScation, or em- 
bellishment, or cnlai-K-emeut of ihK te,^t, acliou orsitualious.to 
ju&tify it; and that iheataf^e directions of the acting editious of 
8haknipuare to day are only those iniptied, if not expressed, 
in the text as Hhnbespeare himself left it. We have seen 
the splendors of Mr Rignold'a " Henry the Fifth," and of 
Mr. Hooth's and Mr, Wilson Barrett's and Mr frving's 
■"Hamlet," "Othello," and " Merchant of Venice," uud of 
Mr. Daly's " Merry Wives of Windsor," "Taming of the 
Shrew." and ''Midsummer Night's Dream;" but it should 
never be left unrealized tljat.tfits draui itic author, who — three 
centuries ago — wroughloutlhisdraniatic matenal, never saw, 
«xcept in imagination, and without the slightest rudimen- 
tary attempt at stage effect to fTuide his vision, all tliis ma- 
«hinety which his work to-day, and for our eyea, so impera- 
iively demands. 

The stage contrivances of Bottom's coni|>auy— the man 
besmeared with loam to represent a wall, the man with a 
lantern and a dog In represent a moon — were scarcely bur- 
lesques upon the meanness and poverty, the [letty economies 
and pitiable makeshifts, of the stage as i*hakespeare himself 
knew it. I was most jiarticiiJarly impressed, in witnessing 
Mr. Daly's reproduction of "The Merry Wives of Wiujisor," 
with Mr. Daly's success in inlimaling thift, without demean- 
ing the efl"ect of his own lavish stage machinery. Of course, 
the room in Ford's house in which Falstaff meetft the ladies 
was. in the day to be represented, strewn with rushes (about 
s f:entury was to ela4)se before interior luxury had even sug- 
geste<l sand). The ceilinj^ were Inw and the timbers hewn, 
and the decorations mostly confined to an arrangement of 
the table utensils: trenchers, taukards, pots, and jugs. But 
to briug to his audiences the idea of the house of a Uiriving 
tradesman who had amussetl "legions of angels," aud so to 
lell the story of Falstaff's motives. Mr. Daly, of course, 
made the room a beautiful interior with carved furniture and 
wainscotings, and covered the Hoor with costly rugs. 
Shakespearo's own plays were no*, only mounted upofk, 
but were imniediately written for, u barren platforu], where, 
if a couch was drawn in to signify u bod-chamber, or a tabic 
aud two stools to signify au ion taproom, it waa the force of 

i& r(*alisni which could no further go. It was a company 
like the clown companies in " Love's Labour^s Lost " or the 

[^'Midsummer Night's Dream,'' oftener than a company of 
Burbadgea or of Lowins, that B|)oke Shakespeai-e's mighty 
lines in the ear of Shakespeare himself: and his majestic and 
nobl* and lender women were, perforce, intrusted to beard- 

Hess aud callow boys, in days when for a woman to play a 

l^v'omau's part was aa iuelTaUle disgrace. The inoJeru stage, 



at the height of its opulence, is, then, but the imagination 
and the prophetic mind of Stiakespeire; and Shakespeare 
was not only summit of the dramatic creator, but of the 
dramatic art as well. Like tlic projector of the continental 
railway, who sits in his saddle in the primeval forest and 
sees his vcstibuled paluce coaches, and hears his panting lo- 
comotives, Shakespeare stood upon his rude stage in the 
uncouth barn they called a play-house, and foresaw all that 
three centuries could amass of stage opulence and the lavisb- 
neAs of scenic art; and there and then he Jeviseil the situa- 
tions, and moulded into poetry the dialogue which should 
describe and justify tbat opulence and that summit of dra- 
matic art. There and then he bodied forth the form of 
things unknown— turned them to shapes, anJ gave to airy 
nothings a local habitation and a name. X do nut say he 
knew what he saw, or knew thai he was bo writing for that 
which was to be his future. 1 do not know whether he did 
or not: but the result Is here today. 

Certainly this age, and the ages to come, may well organ- 
ize into academies to study the mind and the workmanship 
of a man and a poetry like these. 

Now, if Shakespeare has a rival; if there is another poet 
who builds and creates and pres«;rve8: aud who — with a use 
of the imagination which wq may thus properly call scien- 
tific — supplies not only bis own generation end contemjMra- 
ries, hot generations yet to be born, with that which is use- 
ful (in th.it it can be acted) and beautiful (in that it can be 
admired] in |H>etry,— then let us organize an academy to 
that poet also; let societies be founded in his honor; and 
the less time we lo*e in the work, the better it will be forua. 
Have we nuch another poet{ Is it llobert Browning? If 
there is any truth dwlared. or any discovery announced, in 
Mr. Browning's poetry, except the ordinary humanities with 
which all poetry deals. — the loveliness of virtue, the deadli- 
ness of vice. etc. (matters rather settled hy this time, and aa 
to which further tesljmouy or didactic illustration is merely 
cumulative), — if there is. then by all means let us have 
Browning societies, and plenty of them. But if there is not; 
if it should appear that the great attractiveness of Robert 
Browning's poetry, the real reason why a taste for it has 
been auHiclent to make it develop into a fad. and why 
the study of it associates worthy and excellent people into 
societies and clubs, has always been and is. simply that 
its tueauiug is not (like the meaning of Shakespeare's po- 
etry, for example) apparent on its face: that it is not per- 
fectly intelligible, that nouns are situated at long distances 
from their predicates, aud that yerbs. adverbs, pronouns, 
prepositions, and various other parU of speech, are under- 
stood from their absence or are to be guessed at from the 
tumultuous context, should it appear that, were Mr. Brown- 
ing's [wetry paraphrased into p*^rfectly commonplace Eng- 
lish, each uouu and verb in its place, every substantive and 
predicate in" their proper order, there would be uo Browning 
societies;— then, I submit, it would hcemasif Mr. Browning's 
poetry was and is, uothing hut cumulative |>oetry. And the 
question arisen whether your Browning aocieties are any 
thing more than sacieties for the working out of conun- 
drums, or puzzles, or rehuse^t; not, perhaps, adult {uirsing 
societies, but sotueties organised to ask what well-known 
sentiment could Mr, Browning have iiitende<l to express in 
these hve words, what perfectly familiar proposition of mor- 



=86 



SCIENCE. 



[Vol. XV. No. 



ftlii did he mean to resUte by thou nix. etc. I do not by any 
roeADB say that this is the case, or that Browaing is not a 
g7*ftl original i>oct for other r<>aftons (ban a somewhat coos- 
plicated syntax. 1 am nnly tukiug tTie liberlyof using hiiu, 
with tbe permission ot hU admirers, as an Uluatraliou ; just 
as I have used Shabespcare as au illustration of a poet whose 
works have lived t>erait!ie (as I think) they are not purely 
didactic, or purely cumulative of examples of thofie princi- 
pleH and tendencies with which the world, since the date of 
its emergence from chaos, has been perfectly familiar. 

Is it not a fact. Ifaal if. three hundred years from this 
date, a twenty-second centurj* man should come across one 
of Mr. Harrigan's dramatic pieces (one of the "Mulligan" 
series, for example), he would And in it more chronicle of 
ibe familiar manners of the nineteenth century than he will 
find in Mr. Browning's jtoetry? Should the twenty-second 
century sociologist or iihilologist be interested in the city of 
New York, for example, will lie not be more instructed by 
one of Mr. Harrigan's ''Mulligan" plays than by reitera- 
tions, however antiquarian tlitir sources, of tliocw truths of hu- 
man nature with whichdoubtlessbisown twenty-second cen- 
tury literature will teem/ Hen and women are pretty much 
alike in any century, hare alwuys been and doubtless al- 
ways will be — the same passions, motives, and frailties. The 
comparative safely of virtue, and perilousness of vice; that 
gtmdness is rewarded and hadnefis punished, — are items 
which doubtless the twenty-second century reader will con- 
cede as freely as we do. Nor will a narrative, however dis- 
tinctly re teaching those admirable lessons, Itecome solely on 
that account immortal. The twenty-second century man* 
will doubtless be fairly aware of the average moral proba- 
bilities. But, should he be a student of inlollectual progress. 
Or curious as to the Bro%vniiig century, and desire to learn 
about this ninett<enth century poets American cousins (to 
learn about as much of them bs Shakespeare has dropped as 
to his own contemporary Dutchman and Frenchman and 
Spaniard); should he happen to direct his inquiries as to 
what were the manners, not of superior persons, but of the 
general, in the metropolis of (he westeiTi ninetociith-centur^' 
world; should he unearth its motley mise en scetie, where 
Christian, Jew, and Pagan, where Occidental, Oriental, and 
African (white, yellow, and black), were all massed in 
good-natured communiuu. — be would Bud in one of Mr. 
Harrigau's pieces as rich a storehouse of folk-lore, and an- 
notate it as eagerly and as learnedly as we annotate the 
"Comedy of Errors'' or the "Merry Wivp« of Windsor." 
He would make notes ujlon the fact that such interesting 
ellipses as "Qo chase yourself around the block," or "Take 
a drop. «ill you?" were an invitation to over-much preten- 
sioQ to <le.scend fn>m its slillti, with quite us much appetite, 
for example, as we to-day discover that such "sabre cuts of 
Saxon speech " as " paintiag ►« town red,"' ' or to " Hre 
out,"* or "to shake,"' or " It's a cold day "' (meaning a day 
of dis->iipoin(ment), or "too thin,"* are actually resurrec- 
tions from the Shakespoarian day and dale. 

(Ikiullnutd on p. 9#i.| 
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NOTES AND NEWS. 

The PbtlnpntrJan S<iciety of New Tork have waitMl u| 
Provost Pepper of the Univer^hy of Fenns.vlvuuia wiih a vfpu 
edtahlishins a chair in Gaelic at that institution. The question i^ 
under consideration. 

— The Mexican Govpmment has granted a ct>nce:*sion to a roi 
pany to construct a railroad from a point on the Inter-Oceanto 
Railway to Itif volcanucs of Pop^icatapetl and Ixtaccibuatl. 
up the sides of those mountuin<i. 

— The Ooitcd Elprtric Tractiun Omipany has been organizetl ia 
this city, with a capital of sorpo milh'on dollars. The new com- 
pany is virtually a copnolidNtion of all the various Daft electric 
companies into one central compaoy. Tbid will doubtless give 
new impetus to the develofiment of electric traction. 

— The American Metrological Society, at a meeting held 
Washington last nioolh, advocated the adoption of the meti 
system by the governmeut for custom house and forviKn mail' 
service. The metric system is now used by twenty-four nalionit 
in invoicing goods for shipment abroad, and many of them use it 
for all purposea. 

— The council of the Appaliirhian Hountaio Cluh lta» t!»sued 
invitations to a uuml>er of persons throughnut the State of Massa- 
chusetts to a conference, to consider the snbject of the preserva- 
tion of natural scenery and historic fitrti in tliat Btate. Tlie con- 
ferenoe will be held al the Mas^utchU'-ett-' Institute nf Tec-hnolugy, 
on Saturday. May 24. at 12 noon. 

— At the commetioement of the MetKcal and Dental Depai 
ments of the University of Pennsylvania, held May 1, there w( 
jliadusted 117 in medicine and 70 in dentistry. Of these, 8 vt 
from Braeil. 3 fn>m Cuba. A from Germany. H from Switzerland. 
S from Btvttland, and one each from Hayti, Nicaragua. New 
Brunswick, Princp Edward Island, Nova Scotta, Japan, England, 
and United States of Colnmhia. 

—Some interesting i-xperimc-nis on the physiology of Fpongea 
have Wen recently made by Dr. L'-iidi'nfeld of Tnnsbnick fWi/m- 
boMt). He ofieialed with t-ighteen different S|>ecie8, putting 
carmin<', starch, or milk in the water of the aquarium and also 
trying the effect of \*ariou8 jHiisonB. — raorpbine, strychnine, etc. 
The following are some of his ri*suUs. as we learn from yaturez 
abfiorption of food does not take place at the outer surface, but in 
the inferior; only foreign suh^tanees used forbuildiogup the skel- 
eton enter the sponge without passinx into the canal-sy^tem. 
Grains uf CJirioine and other utatter-> uflvu addere to Ihi'' flat cella. 
of the canals, hut true ahHorption only takes place in Ihi- ciliated 
cylindrical cells of the ciliated chamber. These set quite li]le<l 
with carmine grains or milk spherules, but starch f(rain» prove too 
large fur them. Remaining iu these cells a few days, the car- 
mine cells are then ejected; whiU^ milk particles ore (lartly digest- 
ed, and then paHsed on to the migratory caiU of tlie inlfrmediato 
layer. Any carmine particles found in tliese latter cells have en- 
tered accidentally through exiemal lesions. The !i)iuafie coniiucts 
it<) iKires when poisons are put in the watert and the action is very 
like that of poisons on munclesof the higher animals. Especially 
remarkable is the ccauip of sikonges luder strychnine, and the' 
lethargy lUi other t'tirauli) of spouKef treated with ctM'sine. As 
tbeae poisons, in tbe higher auimils. act indirei'tly on th<^ muscles 
through tlie nerves, it seems not without warrant to suppose thai 
sponges aUo have nerve c-ells which c-au'se inuiicular contraiTlioD. 

— The four most vnlnatile iiuneraln found in Persia nie coal. 
iron, oop|>er, and lead, while it has teen a«eertaini>d tluit tlierc- 
are larfte deposits of the purest petioleum in soulh-we^t Penia. 
In the north a cual-Qeld uf Krcat extent has been (uuved to exist 
in the nciguborhuud of TeliPtan. The coni has been te^ted. and 
expert^ affirm that it will 1>ear compari-ion not uofatorably with 
tbe bet>t Gnelifih co.il. Another coal-field "f excellent qnaltiy has 
more recently Iweu disroveied in tin- (jiiHiltiui tlills. Wm than lift 
miles from Bushiiv. Tlic tola! nren cu^eied by the comI tlelds 
Persia iti belived Ui be vast. Not are the iron mines has prt»i 
isinK than coal. Those in the vicinity of Teheran, ai-cording 
Bradntreet'tt, we very rich, thr ore conlainimjr about TO [»er cei 
of metal; and Ibey ate situate within half a mile or the cikiI Hel 
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Iron does not seem conflned lo the oim> npot, irnu nnd eoal occur- 
ring in jtixlapomlioQ throughout the hillti HkirtinK the rend froni 
the capital to Kaxvin. or evpn farther west Much of Ihe Pervian 
iron Is noted aii containing hardlj niiy ^utphiirand no plioaphoruf. 

— Ooe of the 'important object* of the American Muslim of 
Natural HlMory is \\w i.x>llecting and [jn^aervlng a lihrarj- of boi->k6 
and pamphleta ; and lo this oiiject its Iruftees make an i>ame«t 
appeal to its friends for their ro-operalion. Two vers valuable 
librarieB have been preeented to the tniifleiim, - one on conchologj, 
by Miw C. L. Wolfe ; and the other on ichlhyoloRV, by RobeR L. 
Sttiart. The pa|M>r-ini]l8 of otir coudIt} «re annually KrindmRUp 
tons and ton« of old and new boobs of value to scientiHr institu- 
tions, and in »ome caaea making it almait impn^aihle lo obtain 
tbem for th*" completion of aeta. It In therpfore deftirable at onee, 
»o far as prncticable, to secure copies of every tlilnj? wliich ban 
been printe<l on Tiatiiml history ; for in this age of pcientiftc re 
March there ia nothing which ntay not at some time bv uHeful. 

— The Univf^rsity of Pennsylvania anthorities have at la^t taken 
a band in college atbJctica, and hereafter the students will be more 
reairicted in l>ie various Bportb. The following rules, drawn np 
by a committee consixting of several of the faculty and represen- 
tative undergraduates, will in the future govern all collegia con- 
tests : No student whotte general average in the mid-term or t4>rm 
report ia below " medium " Bhall be permitted to engage in any 
univefaity athletic contests or match row lug -races, or pJay in any 
match games of base-tiall. fiHtt-liall, oricket, tennis, lacrosse, etc.: 
uo Htudent hhall tmin for nr enter any unirerslty athletic contest 
or rowing-race, or play in any mat^-h game of base hall, foot-bait, 
cricket, tennin, Ijicroase. etc., without the couaent in wTiting of 
Dr. Leuf ; ihe univereity athletic contests and match rowing-races 
shall t>e held only on tSaturdayaor holidays ; match games of base- 
ball, foot-ball, cricket, tennis, ]acr(JHse, et<: . may be played on the 
university grounds, on days other than Saturdays or holidays, 
after 3 P.M.; no team, or crew, or representative of the athletic 
clubs or associations, sliall make more than one engagement each 
week to play outaide of Phit:ide)phia. excluding Saturdays and 
holiday B. 

— At a recent meeting of the American Academy of Political ■ 
and Social Science, held in Philadelphia, Professor E. J. Jamesof 
the University of Pennsylvania reiid a novel and int^'resting 
paper, rie said that for the last nine months a mo^t interesting 
experiment in railroad management has been g<iing on in Htm- 
gary. Asa result, a new system ot passenger larifTs waa worked 
out aud put into ofieratiou on the Qr^t uf August, IStiO. The 
loclhod adopted wa» that commonly known as tbe zoue-larilF 
system, in which the ratei> are Hxe<], not acr<irding to the number 
of miles travelled )>y tbe pa-s^enger, but according to tbe number 
of zone* traversed or entered upon during the journey. Starting 
from a given centre, ihe railroade are divided into fourteen xonts 
or streichea. Tbe Hrat zone ioclades all stationn within 2.5 kilo- 
metres of Ihe centre ; the second, all more Ihan £5 and le«H than 
40, etc.: ea^-b zone after the first, up to tbp twelfth, being IS kilo- 
ineCrce long, or, as we shouhl pt-rliatw better «ay, wide Tickets 
He flold by zonetf, being good for all stations wiihiri Ihe zone, 
How radical a change this system impHec for a large part of the 
traffic can be seen in Ihe extreme cases : t.e , in lliose in which 
tbe reduction has ItecTi the Kn-atettt The fare for all f^tations 
in the fourteenth 7/«ne, which incluiics all staliotis more than 2'^f) 
kilomelreH from the capital, are S, 5 60 am) 4 gulden reapi-ctively 
for the three elasi'es. corresponding to #3 88, $2 08, and il.4-4. If 
we bad the name rate in this country, it would he ptw^ible to buy 
a railroud-ticket to Chicago from New York fur $3.63. The Tare 
from New York to Phihidetphia w.mld be 3fl cents The aimpli- 
fitaition of the larifT ia very sreat. Under tbe old system, the 
number of distinct tickets which had to be kept in pvery large 
office was nearly 700. It i^ now <inl> V%. The railroad-lickets 
are now plar^ un sale like (Kii^tu^ stamps ul the poDt-ofHce;!, 
hotels, cij^ar-shops. and other ronvenienl jdacpK. Tlit public is 
greatly pleaded at the dim^ardlng of the complicated raachirKryof 
ticket-selling as practised under the old system. The mo^t in- 
teresting thing, however, in this P3(periment, is Ihe way in which 
the {Mtt«eD|j;er irulllc bas increased under the stimulus of the new 



rate^. The numl>cr of paawn^era during Ihe Inst five months of 
1887 was 3,349,400: during the same period of 1889 it was 2 881,- 
200; while for the same period of I8B0 — the flrwt period under the 
new system — it was .VS84.600, an increase of over 183 per cent. 
Tite receipts fmm the trafflc uoder Ihe new system were over IB 
per cent tireater than under tbe old. In other word-o, pa'««<eugvr 
trattic will respond to lower rates,— a thing which s.ime railrond 
managers liavc denied. It would be well for our own railroadl 
managera, wbo complain that poaeeuger traffic is not profitable, 
to Ipok into the matter. Tlie American {)eople, reputed lo lie the- 
miwt resttew in the world, do no* have nearly as many pa<«iengerft 
(ter head of Ihe [Htpulalion as England, and it is far exceeded in 
the number of pasaeiigers to mile of railway by half a dozen 
countries of Europe. 

— A writer in the -Vorf/i China Herald of Shanghai says that tbe 
climate of Asia is becoming cohler than it formerly was, anil its 
tropical nnfnmis and planla are retreating southwards at a slow 
rate. This is true of China, and it if also the case in westerih 
Asia The elephant in a wild state was bunted in the eighth cen- 
tury B.C. by Tiglatb Hleaer, tlje King of Assyria, near Carcbe- 
misb, which lay near the Euphrates in Syria. Four or five oeik- 
turies tieforc tlii»i. Thothmes III., King of Egypt, hunted tbe ^ame 
animal near .\Ieppo. In high aoCiqiiity the elephant aurl rhi- 
noceros were known to the Chinese, tbf-y had naines for them, 
aud their tusks and horns were valued. South China has a very 
warm cltmate.wbi'-h melts inaensil^y into that of Cochin-China; 
to that tlie animals of the Indo-Chinu>e peninsula would, if thei 
were a liecular cooling of climate, reireat gradually to (he south. 
This is just what seems to bare taken place. In the time of Con- 
fucius elephants were in use for the army on the Yanglse Xi?er. 
A hundred and flfly >eant after this, MenciuH speaks of the tiger, 
the Leopard, tbe rhinoceros, and t-be elephant aa having been, 
in many pnrta of the empire, driven away from the neighborhood 
of the Chinese inh»bitanu by the fuundera of ihe Cliou dynasty. 
Tigers and leopards are not yet by any means extinct in Chi 
The eiepbuut and rtiinoctr4»s are again spoken of in the tinit 
tury of our era. If to the«e particulars regarding elephants be 
added Ihe retreat from the rivers of South China of tbe ferocious 
alligators that fDrmerly infected tbeui, tbe change in tlw.- fauna of 
China certainly aeems to show that the climate ia much W&s favor- 
able for tropical animals Ihan it formerly wa«: in fact, it appears 
to have (»ecome dryer and colder. The wBter-t>ufralo still lives, 
and is au extremely u»>eful domestic animal, all along the Yangtse 
and M>uLb of it. but is not seen north of the old Yellow River Id. 
the province of Kiangau. The Chinese alligator is still found on 
the Yangtse. but so rare is its appearance that foreign residents in 
China knew nothing atxiut it till it was di>bctibed by M Fnuvel. 
The Bora U also alTeclH by the increasing coldness of Ibecliumle 
in China. The t«nilKK> is still grown iu Peking, with Ih** aid of 
gocxl shelter, moisture, and favorable soil: but It is not found natu- 
rally growing Into forest in North China, as was its habit two 
tbouaaml yt-ars ago. Il grows now in that part of the empire a« 
a sort of garden plant only. It is in Szeebuan province that the- 
southern flora reaches farlhest to the northward. 

— An interesting little railway has just been opened far 
trafltc in England, between Lynlon and Lynmouth, which are 
seiwirated from each other by a cliff nearly &00 feet high, and 
are only connected by a road no steep as to be-alrnoHt irnpnic* 
ticable for vehiclen. The new line, aet»rding to E,nffuieering^\ 
ia SOU feet long, with a uniform gradient ot 1 in 1{, which ii 
the steepest incline in the world. In spite of its shortnc 
the construction of tbe road has involved considerable dilUcuI- 
ttes: deep cutting having to Iw made through solid rock, and 
aeveral iitreams of water hnx'ing U> be regulated. The motive' 
power is 8Upplie<I by water which is brought by 4-)ncb pipeoil 
from West Lynn, a distance of a mile, to a reservoir near the 
top of tbe incline. Two oars counecled by a wire rope are' 
moved together, tbe one dragging the otiier up the line aa i| 
descends, the necessary excess of weight being obtained hj' 
6tling a tank on the car at the top of the incline from the 
reservoir already mentioned. Safety appliances have been 
fitted to stop the cars iu case ot accident. 
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SpwomtrnDsw.— UofMd 8ut«i And CuuSft S&soajreu-. 

Orv*tBrit«lu &Dd Uurvi^'C . tMm T««r. 

CofDmuulcktioDB will be w»looiiimI from «ii; quKvior. A)>HttN*?U of wtoittuic 
pnpti% w lollcUod, »n<l tw4>iii7 oopl«e of tl>» l«auu cuulsiuUit; aucb wUl b« 
nukllBd tb« kutbor on n^<iR«t ia ad«uu:«. B«i»cteJ m&uuacrlpu will b« 
retarned to the autbon onlj- when tha im)iiUlt« amoiuit of poatuKc »odoiU' 
p»al»i the tnftnuAcrlpt. WhaWverls Lat«iid«d (or liiMrtidu omM ht> ■utti*>nil- 
Okted br ihf nAiue aod kddreH of the writer; oot oacoMarilf for publication, 
but K> K KtiKrantr n' good f»lth. We do not hotd ourwlT^o ntjwniilble for 
Rnjr vltfw (ir opinions nxprwvHid In tfaQ PommunlcaTtoaB of our oitTMipoiidtDM. 

Atl«utioa !■ oalled lo thit "Wantji" oolumo. Al) *r« iDTtOd to us« It In 
■Dllcltlng infonmlloD or twohtng unw pniiftlnati. Tbn nunc *iid ftddtvaa of 
ftppUoanta aboold be frtven In fall, aotluit Nonw^n* will pidlrwcttotbein, Tne 
" Bxchuu* " colomo t« likewise open. 
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THE SOCIKTY AND THK " KAD." 

[Concluded from p. itW.I 
And this. (Kisaibly. ma^- be wlif-e thti linp in lo be drawn 
between the us^futiiRHt of a po^t or a dramatist to hh own 
generation and dati^. and his value as an embaliuer or man- 
ners to generationB and dat4.*5 long l>eyond bini. InUeud. the 
very tirst piece of Shakespearian criticism exiunt' (it was 
written by John Aubrey prior lo the year 1680. and I {rannol 
see that the criticisiu or tl>e»e two hundred ur so years since 
has practicaUy done any thinfr more than indorse it) repre- 
seuta Shakespeare in London in his own tUy. doinjr jnst ex- 
actly what Mr. Harri|;an in New York has done in bis. 
Shakespeare, who wrole "Hamlel,"did not s-rupji.* to lake 
his auditors into tlie lavorii, ihe inn-yard, tbe bagnio, the 
jail; into the bum-bujlitrs and the watclmiau'a court, just 
U Mr. Harrigan has escorted bis audiences iulo the Hlunm, 
the opium joints, the bar rooms, the Irii cent lodjrinjf-bouses, 
lo the polls, the picnic». the cbuwder-parlies, and the cheap 
excursions of the self-respecting newsboy and boot-black. 
The ears of Mr. Harrigan's audiences are tr^'ated kfwt coorse- 

' "Be did KaLbnrbumuuni of mim ilalljr, h)» compdlea will romaio wftt aa 
lODg aa tb« lfn)[lLih laafuaffx la apokett, for that he baniltHii inon-j tuimiimm. 
Ba took In thn btiraoar of the couatable at OrendoQ-ln-Buoka wbiub U on tha 
road from London to atrattord." 



ly than were those of Sbakeapeire. The ninet«^ntb ceotary 
theatre-goer takes its Shake^speara extremely Bowdlerized. 
Doubtless Shakespeare went to a great many places where 
he should n'^t, and where, had a Shakcepeire society for the 
transcendental illumination of his works kept at bin heeb, 
be fierhapn could not. or would ool bare gone Hut it is 
precisely bwause b? did go to all those placi-s. good or bad, 
untrammelled, ihit lits pages are of such peculiar value to 
ourselves: preserving so much that but for him had been 
misunderstood, but wliich he recognized as worth the em- 
balmtng^ not minimiziug for Ibe fmke of ears polite, nor yet 
distorting into prominence for the prurient, but simply em* 
baliuiag — lifesize, as it was. and where it belonged -in th« 
great cojnedie huTJiaine of those matchless dramas. From 
courtier lo couKezan. from commander to camp-follower, 
the sovereign, the sjjdier, the statesman, the merchant, tlie 
Ijeastint. the cluwn — how ihey all talked and walked, ftod 
lived and died, Sliakesiwure has told ns. King Henry dis- 
cusses slateKiraft with his great ministers; we turn the page, 
and Pistol and DollTearsbeetjire hurling Billingsgate uteaoh 
oth«'r, with Kalstatf aA a mocking i)eflceniaker; 1 wo carriers 
will] lanterns are shirting their packs in un inn-yard, and 
talking of poor Bobin, the last hostler, who is dead: an 
other page, and Lady Percy, in Warkworth Cuslle, is plead 
ing with llic noble Hotspur to dwell less upon wars and bi 
events, 

'* or sallies, and retireit; of trenehea, tents, 
Uf palissdo«, frontiers, iMLrnptits; 
Of baflilUks, of caDQOn, oulverin ; 

Of prteoner'« rsnsouii), and of tioldiers alaJn, 
And all the cnrraats of a hoody fight" — 

and to give some Ibought (o wife and home and family 
And in every one of these thirty-«eveu dramas there is the 
same rush of movenieQl, the same paiiuraina of life, of cnlor, 
and of action, nntrummelled and uninterfered with by any 
slightesfbint that the poet preferred or enjoyed any one 
movement. cla5W. or color, or life, lo any other, — a simple 
photograph— and a negative nutouched! And stiH from out 
this paiiiorama may biographies be written, and still histories 
and sociologies unfolded, simply because this negative has 
not been tamjiered with. Here. loo. is a faithful transcript 
df Ihe progress of the dale of tlie procewion in which dbake- 
speare was marching along with the rest; and it is worth 
our while to )>ause a moment for an example of It. Observe 
that in the Hrst quarto of " Hamlet " (lt!)3) we have a sttLge 
direction. "Enter King, (jaeen, Corainbis, and other lords/lH 
in the second (1604) this entry is dii*cted lo be acconi|jonied^ 
with " lrum(iets and kcllle drums:" but. in I<123. the words 
" Danish March" are added to this stage direction. Hereisfl 
a steady progress in realism: the play being Danish, tha 
march was to be Duinsh also. Again in 2 Henry V'l.. in its 
first quarto form i " Th(> Contention," etc.), 1594, Suffolk 
says In bis captor, — 

" Uoat tltmt not waited at my trencher, 

Wben I hnve fenstod with Qu««n Margaret *" 

But in the folio some thirty years later, Suffolk sa>% — ^ 

' ' How often hast thou watted at my cup, 
Fed from u»y trencher," 

This is a step in table etiquette. It came to he only the 
servant, and not the noblemuin, who usc<1 the trencher. Tin 
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procofision niarcties pasl us, — ihe lewd. Ihe iiniileasanl. The 
ooftrse: alouK wilh the noble, the Rtalely. llie refined. It is 
aU iu peiHpective, and tbf perspective uf Shakes])eare lm the 
perspective of history. 

And so: because these pflgeft of Rhakeapeare are crowded 
with data for the student of civilization: are n^ a mngle 
phane (much less a phrase)— of -literature — not puzzles or 
rebuses to Hud the mcauiug of which is beyond the single 
intellect, but for which societies and clubs uud ffuessinK-par 
ties niu.^t be formed: therefore it is thai a society for Ihe il- 
luAtration of Sbakeapeare, and of the field of research which 
bis name implies, ift not the fail or fashion of the moin'f^nL Its 
work is not to worry and debate and wrangle as to the mean- 
ing of this or that or the other, ellipsis: or as lo what truth 
of human tiatura the poeL iuteuded lo refer iu this or that or 
the other, monologue, or cryplognim. or episode, or epii^rani : 
its work is simply lo trace, from the cufs they find in the 
plays of Shakespeare, the orif^ln of things now familiar, of 
lASlitutions now im))ortant. and of customs fttill fraug'bt with 
tri^iticanco. So lonjj as there is a siiluitance io work, let us 
have Ihe society and the academy to work it. It matters 
not mucS if the slitdeors exuberance overbear him, or bis 
commentary burst itito apotheosis: what it behooves him, 
rather, (o b«ware of, is a cjnfoundine of the'scienliflc uses 
of the imaf^tnatton with that considerable over-use of 
(be imuKitiation which in time becomes the febrile, not 
the scientiBc vision To see the Spanish fleet which is not 
yet in sight requires only faith. It will materialize with 
patience; but— for those who see insight and iutrospection 
and dramatic power in whatever is beneath their analysis. 
ia whatever they cannot parse, or (and I am not nowspeak- 
iogof Mr. Browning) which olfends the ear polite— not faith, 
but ihe faith-cure, is Ihe proi>er specific. Cmnulativo poetry 
may have its uses, but it is hardly worth while lo organize 
societies to dtacuss it. 

I beg lo re|K'fit that I have ouly used Mr. Browninp and 
his poetry as illustrations, ia this paper. I am very far from 
wishing to be understood as implying that both are not 
great, or that I do not honor the memory of the one or admire 
the majestic qualities of the other. Still leiw do I propose 
adempting prophecy on my own account, by asserting that 
in three centuries, or one century, from this date, great so- 
cieties and colleges will not h« iiicur|iorateJ lo sit at the feet 
of Robert Biowiiiug's pot-lry. and to write volumes of ses- 
tbetic criticism, and to 611 libraries with coniroveisial biog- 
rsphios of Mr. Browning. 

Not lo make too much of the pronouncement, then, in Ihe 
young ladies' magazine picluresqiiely called Poet-LoreJ that 
*' Browning and lbs<en are the ouly two really dramatic 
authors of (his ceutury," it is as good a text, perhaps, 
as any other upon which to protest, not against the fad po- 
etic (which is an iiistitulion. that, with one excuse or an- 
other, — Browning. Tolstoi, or Ibsen, — is. like the poor, al- 
ways with us), but against this cruel misuse of the wonl 
"dramatic," and this (perhaps 1 may call it) over "bump- 
tious" employment of the prophetic visinn, which magnifies 
our own taste of the moment into a judgment as to the prob- 
able opinions of |>osterity. 

Certainly Browning is a drauialic poet, if writing plays 
that cannot be acted constitutes one a dramatic poet (The 
■ Much, ino. 



answer to this is, of course, that Browning's dramas have 
btreti acted: an equivalent argument would prove that women 
are men, because, once in a while, certain women have acted 
like men.) And as to Ibsen: well, one swallow makes a 
summer — sometimes; and the Ibsen craze is some weeks old 
already. As to the almost forgotten Tolsthi ; if what is 
called "realism" is dramatic, theo Tolstoi, like a photo- 
graph, is dramatic. Certainly, in this view, n photograph is 
more dramatic than an oil painting. But ouo is perhaps to 
be allowed his taste in photographs? One might, for ex- 
ample, prefer a photograph of I is mother or of bis lady-love 
to a photograph of a dog tight or a pig-sticking; though the 
latter, of course, everybody would pnmouoce much the ntore 
dramatic. The fad jioetic, in itself, is perfectly innocuous: 
the only possible danger is, that young i^ersons are often led 
hy it into the- belief that any thing which is unpleasant or 
repubiive, or whieb has the taste of forbidden fruit. — any 
thing, in short, with which literature as a rule does uotdeal 
largely, or as to which the less miid llm belter, — is draujatlc. 
It is because I believe in Ihe &hakespeare Society, and be- 
cause it is to be feared that Ihe Shakespeare Society (as an 
Institution) may be thoughtlessly confounded, in the minds 
of some, with this fad poetic (as an Institution), that T have 
attempted to here briefly dwell upon a few points wherein 
thry differ, 

I^t us repeat. There is much that is coane in the pano- 
rama of i?hakespeare: but it is there, in its place, and dues 
not dwarf the rest; nor is it the coarseneas, any more than 
(to speak mildly) any other single feature of his dramas, 
which has mude Shakespeare inimorfal. What is dirty is 
not on that account dramatic: it certainly is not on that ac- 
count scientific. We may all of us enjoy Brown, Jones, 
and Robinsoi] ; but. keenly as we may enjoy them. Brown, 
Joues, and Robinson are not, from the mere fact that we do 
enjoy them yet (I quote again from the young ladies^ mag- 
azine). " the only really dramatic poets of the renlnry." As 
to that, it would aeem^raiher the province uf the centuries 
which come after Brown, Joues, and Robinson, to judge. 

I believe that the great verdict as to who are, and who are 
not, great, - great ]K*ts, great dramatists, great masters of 
any art,^ whose mortal labors deserve and justify and satis- 
fy the founding of great societies.— are always, always have 
beeu. and always will be, based Ujwn some such proposition 
as has been considered here. I believe that any thing which 
survives ita own century must have something of the prac- 
tical (of the xcientitic if you will) about it — even if it be a 
work of the imagination pure and simple. I believe that 
the verdict of the centuries as to who are. and who are not, 
dramatic poets, will be always based on just such tests 
as the centuries so far have applied to William ShakcH|M>are. 
Were the "shapes 'Mo which his pen turned "things un- 
known " actual and practical? Have we seen them with our 
own physical eyes? We know that the pages of Shakespeare' 
have stood these testa, and that they have proved Shake- 
speare's poetry to be an orderly, symmetrical, proportionate, 
and absolutely true, chronicle of bis own age and vicinage: 
not lifted into the clouds beyond Ihe realm of human na* 
ture's daily food; glorified by an imagination none the less 
superb because not hectic, ^au imagination which " bodied 
forth" forms, not chimeras; aud truths, not fantasies. And 
t believe that it is because Shakespeare is the poet of the trua 
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and tbe living, rather than of tbe didactic and the (rvnttren- 
dental, that be is perennial nnd immorial. 

Applbto.m Moboan. 



t,ETTERS TO THE EDITOR. 

* 

'«* OvrrnpoMiISMtt nrr rfqueatnt to be na brt'f im pouible, n» urttrr't nnaie 
U In all <u^4 rttttiired nM proof tif gitftd failh. 

TIk tditor *aiU b» glttd (opuMith uiy^'W'rin oorwuiKiitl wiU (h« cAarctcf«r 
af th* journal. 

Onrt^wtt.t»tntteof>tt»0ftk4 nttmber to»ta(nti*ii kU eommmnieation wHl 
t0 f¥mithrd frwt to anjt ct rrrtpaml^nt. 

Kiowa County, Kan., Mcteoritei. 

A RRHAStCABLE fall of nu'teuritett tif unknown date in Kiown 
County. Kan . has rpcenllr been Itroiight lo Ihc knonledf:^ of ihe 
jcieatifin world, blany of the citizenuof Greensbnri^h, iheaiunty 
seat, were airare of the existence of tbeee BtranRC ironfi. and 
commonly called them niPleorir i biit there eeecns to have I'een 
no &u»|itcion of l)ieir true citeracU-r and value, tudeed, iinlil the 
17th of March, 1800, a fipecimen weiKhiriR loLSiiouml-t had orna- 
mented tbe sidewalk in front of a leal e«tale tifflce in tbe attove- 
nstned lown for al>out three yt-ais. The farmer!! jn the vicinity 
of the locnlity where the fi.H Imtl occurred had put wome of Uie 
specimens to various uses 

They were first observed by cowl>oys. long before that portion 
of Kanaaa waa i)i>en to fettlement, while it wae ftill a portion of 
the unre^trictc*! oaille-rauge of wi-sietn Kansas. Tbe siRfiuien 
before referred to, with two otberv of flomewhal smaller nize. Iiad 
been removed from ila oriirinal location by a_ cowboy, and buried 
at tbe bead of u i;ul<^h about a mile distant. The cowboy had in- 
tended to carry the ironit to Grecii'ts iilage titation, about eight 
Qiiteti distant, bnt wax vinable (o transport so heavy a weight upon 
hi« iKiny. Thi« wa^t in 188ri. Tbe (on n of Oieennlmrgb was laid 
out in that year, before theclo^eof which the cowboy wan taken 
aick, VDtl died. Before his death, however, he infcrmei) two or 
three citizens of Qreen&burKh ol his burial uf the three Mrange 
stooee. 7 he^e citizeofi, atoul n yearlaler. searched fcr and found 
the rnetenrilea. bringing tbeui in to Grcenslurgh. 

Proftwor F. \V. OraRin of Washburn ColleRo was the first 
acientiHc man who rlaited tbe farmnfiou which these maFiRem had 
fallen, thia visit occurring on 31arcb 13. He secured from one of 
tbe fiirmerx five roeteoritet>, aggregating in weight over a thou- 
MDd poundx, the heaviest speciuifft neighing 400 pounds. 

Professor Roltert Hay arrived on the spot M.irch H. but did not 
obtain any Bpeciroeoa. Tbe writer reached tbe Interesting locality 
on .Marcb IT. and obtained one of Ihe Greeni^burgh speciniena 
which had just been secured by the farmer. He uiado a w?cond 
vi-it on the 22d, securing tbe two remaining Oreensliurgh 8peci- 
menp, thun obtaining all three of the maiueii which had been re- 
moved by the cowboy. Ue made a third visit March 2li, securing 
twu otiier Bfiecimen!*, which had l>een obtained by the farmer 
troui his neigbbors. The weights of these five speciniens ore re- 
spectively 101.82. 71.50. 54.96. 52.82, and 86.:2 pouodn. Tliene 
velghtA have befti accurati'ly determined (except that of the 
71. no-pound maM) hy ilie United States standard 8<-hIc5 in charge 
of the De|iartment of Phyeica in llie University of KaDsns. 

Tbe writer retains Hie M.OO-ponnd specimen for the Museum of 
the University of Kansaa, ihu four othfre being now in the pos- 
aeesion of Mr. Ueorge F. Kunz of New York Cil>. who has also 
wcured four of the tlxe sjieainens oMaiued hy Prcfettor Cntgin. 

The total number o( titasbe« included in this lull was at least 
tw« Dty. Ti*o o( thrm are in llif fnKK'ef^ion of Profeitwir N. 11. 
WinrtieH of the University uf Minnesma, and sevfral hare dis- 
aii[>eared Troni view, either havinir Ifen niiiilaid or being ftdl in 
private bandti. Tbe total weight of all the masi^es must have 
exceeded twu tboiisaiid pounds. Tbey fell within an oval area 
about one mile in leoK'b. 

The nifiHt remarkable jKiiiil connected with tlie history of these 
meteorites is the fa^t that for live year« they should have been 
know to so many cilizcns of Kiowa Counly lK.'foie ibe aldlitiou 
of »cienti6c wen woo diiecled lo ibeui. The wife of tbe farmer 
upon wbose piemisi-s moM of them were found per«iBienUy main- 



tained that they would prove to tie of aonie pecuniary Tklue. Thia 
idea whs, huwever. ridiculed by ber relativen and oeigblMrs : bnC 
she persl-Hted in retaining contnjl of most of the masses found 
upon the land pre empted by her buffband, until now tbe pn»ceed» 
of Ibis '* iron from heaven " have cleared tbe farm from a bea«y 
mortgage, and placed tbe family fn comfortable circnmBtancef. 

The&e maasea, during the period preceding their discovery by 
Kanf&s i^niiistM, v/eiv put. lo a great variety of ignoble tiaea. 
One 75-pound apeciiDco waa u»ed to keep in place the cn<er of a 
rain-barrel or the door of a cellnr; another, weighing 350 pounds, 
served to hold down the roof of a fttable ; another, weight 210 
podndd, was emfdoywi to secure tbe roof of a dug-out : aoutlier 
had been iwed with other common rocka to lie Ip fill up a bole 
under a barb wire fence tiiruugb which :be bogs bad made their 
cHCape from (heir foediog-grotmd. Thin waa the 35.7^-[K}und 
specimen obtained im the writer's last visit, and waa secured only 
afler a long and anxiuuu aearcb. 

Some of these Apci-imens were only partially bunVI ia the 
ground : others were atruck by tlie breaking plough at a depth of., 
from three to four inches ; others at the second pkiugbiiig. hvei 
six inched deep; others yet, by the stirring plough at the third" 
plouxhing in a snlieequeot seavoti. * 

Tbe ft|ieciinen relnined by the nniveri>ity weighed 54.00 p<.iunde» 
or 24.BJ kilos. It is an irtegular plum-shaped maft», much pitted, 
and covereil with a burned and Wfathered crust, lis exiretut 
length is about eleven mchetf, .ind iu^ breath iftse%-en inches. Tbia' 
specimen, as well as tbe otbcnt mentioned above, ao far u» ex- 
amined by the writer, belongs tothat>-la.ss of meteoriciron known 
AS "pallasite." It is composed of nickehreniuft Iron, including 
niany cavities thrmghooi the entire interior. These cavities are 
tilled with Iruilile and a yeHuu-jati. gla>ay mineral, which i» prob- 
ably olivine. .Some of (he hitter is very dark and lens trauai>areDt. 

The specific gravity, determined by Mr. E. C. Franklin, our 
a^istant in chemistry, and obtained hy weighing tbe whole uiaM, 
ia4.7S. Twi> hundred and ninety- three grams have been ren>oved 
from the larger end of tbe specimen, and a polished surface 
about fifteen p>quore incbea has beeu obtained, ubicb shows vi 
well the structure. The Wiedmanalaeten figures, rather cos 
in outline, were developed readily upon the iwHabed iron 9urfao»^ 
by Ibe BpplicJitioii of nitric acid. Tbe jx>rtion removed from the 
specimen ift being u»ed for analysis by Profeitsor E. II. 8. Bailey, 
and Mr. E. C. Franklin, and tbe results of the analysiit will appeal 
later. F. H. Swow. 



Experimenta with Cave-Air. 

Gband AvinfUR Catb i« sittiated fn Edmondnon County, Ry., 
four mites from Hammnih Cave, on tbe Mammoth Cava Railway, 
and belongs to the pyetem of great caves which are found in this 
fee I ion of tbe subcartxjniferous limeetone formation. Ilsi-xtPDt 
baa not been determined as yet. ihougli from three to five milea 
are openeil, showing a roagnitlcent series of the gmndest avenuea 
to be found on the rIoIm>. The main avenue is about two milea, 
long, and will average 40 feet wide nnd 80 feet high. This beiof 
the highest cave in this section makes it the dryeel in the rainJet 
aeawiis. Tbe floors are covered with da-t; but the abnolute dry- 
nees of tbe air is heat shown by a small houfc that wa'i built in till 
cave jtnme ei^ht^en years ago, the W(kkI. nails, lock, and hinges 
which are as sound an<l bright as when lir^t put in, A iielf reets 
tering tberiiiouipler plactti in the ca\e last Novemlierha^ regia-^ 
tered 00" ever aimv, that being tbe unvarying temperature. lovea- 
ligaticns looking tti the u*' of this cool, dry, and pure air hav* 
lieen in progress for the past six monlbn. A «)liaft 5 iiiebts ii 
diameter and 233 feet deep waa suuk into the cn»e at a dii^lnnt 
of 1,500 feet from it» mouth, over which a ^rnnll experiment 
iHiildiug was placed. By means of a small Sturtevant exbaui 
fan, the air from ibe cave was ttrougbt into the ruoni. and tl 
tem])erature wa^i reduced front 7;^ lo .'iW* in lea* than an hour^ 
thereby showing very clearly that with a birge shaft, bv whici 
the friction would l>e great!) reilucc*!. any cjuanlit* of thl> air cat 
be dihtiiUittd Ibrougb a large hnitding. thtu< placing it within Ihri 
[Kiwer of the on ners to absolutely control the climatic roitditic 
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of tbti house boih Sfi tn tempera hire and motetnre. Thf smoont 
of air is iDexbau^lible, tlit quuijtit.v in ttlKbt bcinj^^ullicient tn 611 
40,000 nM>m» Iflx'Sx'O feet. The opinitms of matiy [jromiiipnt 
Bcfentbts have hoea ot>taiticd concuruiitg the use of tbifi air for 
sanilar; purpoftee. a few of wliich are Iter* given. 

Major J. W. Powell, dinrtor of the United Stntes QeolORicd] 
Survey, in siieaking of the ulilizittion of cave-air currents for 
regtitatinfc the teoipt-rBturL' of luiilding-i, wyK. " The pliase of the 
probk'in in which you are fipwjnlly intere«t*d ib of «> great prac- 
tical itiiportunce oe to demand uut only a special hut a genera] 
solution. It would alford me pleasure to either take up thp gen- 
emi problem or o^^i^n it to ftotne couifjetent authority for investi- 
gation, were the dala arleriUAle; hut there are not arc«>«iKible in 
this offlceaituflicient number of rwcordaconr^mlngair-movementa 
at natural openitDgb of caverns to render the inveflligatton useful; 
and. moreover, a Bual colutiou could uot be reached witbnut con- 
sideration of just 8u<ti data as you are to seek, ^ data w-]iich ate 
not now avHflahle. In re«|>onfie to your leqawt to make i>ngges- 
tions concerning methods to be pursued and results to l>e expected. 
I can say but little. Indeed. I hope that you will boou be in a 
position to convey information to me and (o tlie world at large 
upon the subject." 

Dr. BillinpBof theStirgeDn-General'e Office, Washington, D.C., 
after making several puggeslions, ftays, " Hoping (hat llK!3e sug- 
gvstkuu^ will be uiKfuI tu you, and aMHunng you tbal if Ibe ex[>eri- 
roents indicati'd are properly rarried out they will give some 
very interesting and valuable information, t remain youra ain- 
•oerel>." etc. 

Dr. Henry Henry O Har<'y, Boston, Maw., after coDHUlliag Dr. 
H. T. Boivditcb, Miys. " Hucli nir inu»t ix of the highest value 
for rettpiratory u»>e in dlseitsctd organs. Of coutHo, sunebtne la 
important, and this is the chief drawback to eatsblishing the sani- 
tarium within the cave. To drive it by tneanK of a fan through 
abouae wouldcerlaiulyttcem of luufi) value. An aseptic ntuiO!<plK-Te 
10 the gain from the long sea-voyage or living on moiinlninrt or in 
wooded dintrirlti. Here we ever have AuetualloDS in loinpernture. 
and other conditions beside moisture. It lias recently been con- 
sidered afl of praclicftl tmpnrtaore to furnish air to a groat oily, 
aa London, from high loweni: why not, and much easier for many 
reasons, from caves? The air freed from bacierta is, as you are 
well aware, one of the secrets of success in modern eurg^-ry." 

"burton, in his " Anatouiy of Melancholy," under the head of 
" Air ReriiHed " (p. :\QH). pays, • • In home parts of Italy they have 
wind-mills to draw a cooling air out of hallow caves, htiU disperse 
the Mme through all lhechaml>prsof the palaces, to refresh Ihem, 
as at (lantoga, the hovine of C(?«areo Trento, a gentleman of Vi- 
cfnza, and eUewhere." 

The only modern intitance with which 1 am acquainted is the 
hallofthePaluccof the Trocadero, in Paris. This buildingiii erected 
over a portion of the old stone quarries. In the course of crin- 
atmction all tlie o[>eninga were clotted, with a few exceptions. 
When it was found that a strong, cool current came from the iin 
dergruund chamlM-'is. all the openinRs save one were closed. This 
one WHS walled up to keep out the surface nater, and shrub- 
bery was planted arouaa it. The chamberti were carefully 
cleansed and drietl.and the air is permitted to enter through this 
opening, which is never clr.i«e«l The old quarries act as an im- 
mense cooling ehuuit>er. Mr. C. H. Blackall, in a letter, says, 
*• At the rear nf the Niage, on the lett, is a large room, the floor 
of which is only a little holow that of the auditorium, and at its 
lowest point. In this r«)om are ilie fans which draw the lvjoI sir 
from the quarries thrau^:h a lijrgc ofK-ning iu the floor, and force 
it either directly to the ball, a» io suraiuer-time, or first to a heat- 
lng-chanil>er, where ihe air ts warmwl by passing over healed 
ptpef. The fans. air-ductA. etc., are so placed that the freiih air 
may be introduced at the top of the hall, and foul oir dran n out 
at the bottom, or vife tientu. The nir oticends, or rather is forced 
up, a large brirk rhaft behind the i^tMge, and carrit-d aeroHM tn the 
centre opening of the dome tliroiigh galvaniztnl iron ducts al)OUt 

C8 feet. 

The nrchileot of the |>alace. after saying that oothmg has been 
prin ed on the subject, writes thus; •■ I have the honor tt inform 
;ou lliat the hall of the Trocadliro has a capacity of ahouL 1,020,- 



000 cubic feel: that ventllalion. which furnishes 8,940,000 cuUo 
feet per hour, is obtained by means of two engines, eadi of 15- 
lioiM- power, operating tivu inhaling imd two exhaling ventilator*, 
(one of each kind for each half of the halt). These ventilators ai» 
perfectly alike, ther are about 8.4 feet in diameter, and con^iot ot 
helices of a thickness of half an inch, with eight wings at an fn- 
citnatioii of furly-ftve degrees. The engines are horizontal ata*^ 
tlonary ones, with two cylinders on tlie principle of restraint ai 
condensatitm. Two boilers furnish the steam. Kach of the^ has 
a heating surface of about 1>^0 squrtre feet, and a capacity of 54 
cubic feet. They ore gauged to a pressun- of 10 pound*". The 
entire machinery has given excellent resultc One may »aT It 
works too well, Inaunuch as under full power there is a great ex- 
cess of air. Usually only one-fourth of the total possible power 
is applied, and thi»i in very amply suflicieiit." 

Taking into consideration the unlirailed supply of pure, conl, 
and, aa far as investigations go, a^eplic air. together with high 
altitude (nearly 900 feet atxive sea-level), its situation in the midat 
of a virgin forest of ouk and hickoty, with a sandy Mil (retmlting 
from the wear uf the Chester sandstone) and s|i1endid drainage — 
indeol, every thing iieems to conspire to make this a favored 
spot for sanitary purpoees. >1. H. CHUlfP. 

Vnukiort, K/., JUf 3. 



Sunspota, Tornadoes, ard Magnetic Storms. 

In my li-tler reganiiii^; sunspols and lornadoeB, printed in .'9cf«ie« 
on May i, 1800, referonce was made to maj^netic etorms ot^^t-rved 
at Tonmto near the maximum «tAge of the lavt sunf>p<it cycle. 
From that memorandum, by a clerical rfror. were omitted the 
words ■• September, I8B8," after '■ November, 1868." 

Jajub p. Hau^ 

Brnoklrn, NT.. H»j 8. 

Gorse or Furxe 

Et-ltopeAN furxe grows in one spot in the island of Nantucket^ 
where it has maintained itself for fifty yean-. It was introduced 
by an Irisbiuan, who was hoine«ick tM>catise it did not grow at>out 
bis cabin, as it) the Ohl Conniry. I have never §een ihL* plant 
Jawing, hut have seen branches gathered from it. I l«*lieve it 
has not spread to any great extent. It may be iulerer'iinjt to some 
that the S<>otcb heath also is fouitd iu one spot in the islanJ, where 
it hos continued for a long lisne. Geo. W. Perry. 

RutUml, Ve , M*; A. 



YOCR correspondent. Mr, J. R. McOinnis, may be interetited fcrf 
learn that the gome or furze (Utex Curo/xpua) has for luany years 
been fully naturalized in the soutbetn psrt of Vancouver tt^laud, 
where, along roadi-ides and in waste pl»ce« in%he vicinity of 
Victoria, it is very common. The broom {SaraUMniuus SiV/Mtricay 
is alao abundant in s'milar Pituations in the iMime locality, and 
both plants appear to be as much at home as in their native M)il. 

Georok M. Dawi^on.. 
G«o1offlcsl Surver ot Cui»da. Maj 6. 



nOOK-REVIEWS. 

Stuuiey'H JLtnin Paaha £>/»rtli/ioH, By A. J. WAtTEB«. Phila-- 
delphia, I.ippincutt. 12". f2. 

Ik any one tieeides the Rreat expl'irer hirr.self is able to deHcrib& 
tie pnigreFH of Stanley's eventful journe*. which let! |o the com- 
plete overlhrnw of European inlluenci- in Ecjuatorial .\frica and ta. 
the return > f the inJefatlgable Eiidn Pacha, it is Mr. Wauters, 
who has closely watched Ihe progrefs of the expedition trow the 
beginning to the end. and. being ckweiy coMiHx*le«l with the Bel- 
gian eu'erprises on the Konj^o, hud n<H:esB to all the material 
Waring on the ex(>ediiion. Theauih3r liegins bis graphic deacrip* 
lions with a history of Ihe conf^iie'-t of the Soudan an-l the reiolt 
nf the .Mub'li. wbicli was (he immediHte ciuise of the difHt-ulttes 
w ith wbicli the mivcrnorof the Etpiatorial Piovlnre was hesel. The 
first half ol l]ie liook i^^ taken up by det^criplioiis of the ^tate of 
affaira in the Soudan, Dr. Junker's iui[Hirtant expedilioi;> and bi» 
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return home.iii«] ilie|frc)iaralir>n)t fcrStBiiVy'eexpedilion.aftwell 
aft his reaflorw Tnr oeleclinR the Konjto route. 

As .the ev«nl9 trc^tcil here compriw a I(jOr apace of time, and 
liare bwn Ihe subject of niucb lively dtB<:iii«iun, the coneifo re- 
view glveil t)>- WaulerH will Kelp lu gain a clear underslamimK of 
Ihe (•eriioii'i prsition of (he few Europeann who wetp titill in ihp 
Equatorial IVovince, and the greatnefs of Stanley'ti nndcrtaking 
to relieve Emin Pacha. « ho at that time was compleiely cut off 
from ririliztilioD. aoJ was tmdiy id necrl of provi^one, clothes, 
and aniiitimiiion. 

We follow (he jt'iiinpr of Ihe expedition up the Kongo, and the 
-difllcult ronrch up ihe AruTimi. The mutiny which broke out 
after Stanley's first arrival in ihe Equatorial Province is described 
in letirr« of Mr. Jephson lo Stanley. It i^ newUees to repent Itere 
ilio difficulties Stanley had to contend with on bis march bfiok to 
Yainbiiga, — the deatli of Major Barttelot, Stanley's return tn the 
Albert Nji anwi. and hi« almoHt forcible rrscne of Kmin, who, it 
wemt". l«)ftetiier with Caouti. hoped to lye able to continue work in 
the Soutlao. The reipoils o( the retmil of the caravan along the 
pouth fihiire of the Victoria Nyatiza to Zaiizibur are Hiill to>^ frveh 
in all mind^ to need to lie reiieated here. The book Ia illustrated 
with numerous cuts. anH accompanied by a good map of the 
v«liEi <u traretsed, in which all the recent discoveries of Btimley. as 
well as of oilier iravellers, have been made ute of. 

AMrri^x 0/ on /l7Mcr-iroHi«(. By Dr. D. G. BbikTON, Philadel- 
phia, Porter & Cootes. 8". 

The eonu-nts of the preoent book may tiest be characleriKed by 
ibe author's owB words in hie preface (o Ihe volume: '* Tlie arti- 
cles which innke up the vcluuie have bten collected truiu niany 
scattered aourcvs. tu which I ha^e Irom time to lime contributed 
thf-tn. for the deflnile pur|K>e of endeavoring lo vindicate certain 
opinions about debated subjects concerning the aitcient poputtition 
of the .\inerican continent. In a number of points. i)s, for exam- 
|>lc. in Ihe antiquity of man upon this coulincut, in the specific 
ili'^iinclidn vt an Ameticau race, in the Reneric sipiilarities of itw 



languages, in recognir.ing its mythology as often ahelract and 
symboUc. in the phoneiic cliaracter of ttome of lis graphic meth- 
od', in Ijelieving tbst its tribes itossesaed consideribic poetic feel- 
ing, in maiuiainin;^' Ibe nlr«olute autocbtliony of tbeirculturr— in 
these and in many other points referred to in (be following pagM 
I am at variance with moU tn j:lern anthr.->poIogUt.s; and the^e 
essays are to show more fully and connectedly than could their 
8e|}drate publication what are oiy eround^ for such opinions." 

The collection of ewiavB is divided into four groujiH: ethnologtc 
and arcbfeologic; mythology and folk-loie; gmphit; xyi>^X*^ms and 
literature; and linguit-tic. The collection of fo much vahtable. 
and, above all, suggestive msterinl in one tolumt> must l« highly 
welcomed, as many of the papers found in this volume were 
heretofore difficult lo obtain. Tlie subjects (hat are di>.cu*ed by 
Ibo author arc of so threat a variety— and mostly on liotly detta' 
ground— that sioitie of them have been an<^ will bt i^harply dis' 
cussed. The references to critieisms of these es^nya which Dr, 
Brinton give* will increope the value of tlie collection to the ftu* 
dcnr. The e«t>uyt» conKiiUiting the fir^t iiart of the b-iok arc se- 
lected to sustain Ibe theory of the devclopmeut of the American 
race on American <-oil, and of the independent origin of its cul- 
ture. In the pecond part Dr. Brinton stoutly defends the poB^i- 
bility of explaining mythologieo by means of etymology, by in- 
vestigating Iheoriginof tbenameof mythical beings. Tbee»iays 
ahoiind in acute suggrtitions and theories, and will be found 
entertaining as iniitructive 

Kleetrit^l Knghieertng for Kieetrie Light Artiminit ami Sltuft^tti 
By W. Hixvuo and A. Bkooker. London and New Yorli 
Uogmaua, Green. & Co. (a**. $3 HO. 

ThOSR who have watoHed the gronth of electrical literatti>e' 
during the piist few } e»rs have doiibtleM noticed the incrensing 
lendeney towards what may l>e called sjiecinlfzation on tl»e part 
of wiiters of electrical books. This lend«»ncy, of coutse. is nat- 
ural, As the literature of e science iurreai'eti in volume, tlw 
major [wrt of it mut^t of necessity )«■ liniited in its scope to cer- 
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When calling.please ask forMr.Grant. 



Whenever you need a Book, or any information about Books, call on or 
write to F, E. GRANT, 7 West 42d Street, New York. He has a very 
lairge cgUectwn of Books in every Uepartmeiit of Literature, both in fine and 
ordinary bindings. He also keeps Stationery. His terms are always reason- 
able, and in many instances exeedingly low. Liberal discounts on all new 
books of the daj'. 

7 West Forty -second Street, N. Y 



SPECIAL OFFER SLIPS SENT ON RECEIPT OF FOUR CENTS IN STAMPS. 

Write for Quotations on Scientific and Miscellaneous Books] 
FASHIONABLE WRITING PAPER. 



Ort recsijft of a 3-r.tnt ntatnp a sample bttk of Jifte stationery ifUl be sent to tiny addr^nti. 
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tuin branctuM qf diviBiuim and subdLviiiioDsof ttint science. Some 
of llie more roctnt olectriral worhs, therefore, aro devoUd to 
. <lynuin<)-elet:tric machinPH, for instance, or to tiecondary batteries, 
or to motors; while Ibe electrical treatises uf a few year^ ago, 
altntHl without exception, ainitd to cuv^r the whole Geld of the 
wrienee as far us it wait developed ot that time. The voluime he- 
fore na 14 a gxod example of thffi t4>ndeDr; toward FpecJallxation. 
and an equally good example of the coiuprcheTisive method of 
treatoient followed in the earlier works ou eleclriclly. It is de- 
vote«l wholly to the suhj'-cl uf electric lighliug, and it covers that 
field so ihoroiiichly llint it leaves little to lie desired in the way of 
information by either artiMina or Attidertit. 

[One of the authors, Mr. Slinffo, is priooipal of iheTeleKrapfaista' 
Hchool of Scivnce, aod dir«-lor of the Electrical Engineering Sec- 
tion of tho People's Pitlace, LofidoJi ; and the other, Mr. Brooker, 
ig instructor in etecriit-al engineering in lioth the institiitiunft men- 
tioned. Having felt the necenaily, in the course of their labors, 
for a single work covering the whole field of electric lighting. 
I and not tlnditig such a treatise ready to hand, they Ket to woik 
' to lill the gap in electrical literature, and the volume before us \n 
the resnlt. The Hook, though Bpecially designed to till A pre- 
determined place in the course at the institutions iiatnt-d above, 
also embraces in its scope the requirements of tl)ON> actually eiT- 
gsged in the eWclric-ligbling industry, as well a« those of persons 
who. with little or no electrical knowledge, have tinder their 
Bupervision various kinds of electrical machinery. It will there- 
fore 1)e nf i«ttvice to managers of mine<i and factories, naval 
ofUcers, and to ail engineers who may at any lime ho brought 



into coDtart with Bd electric-lighting plant. The hook is illua- 
tralcd by upwards of three hundr(?d eDgravingS. 

A .Va/iiraf Methwi of Phyaiftii Training. By Edwjk C'iiecki.et. 
Brooklyn. W. C. Bryant & Co. I6-. |1.!H). 

Tan method of training advm'alot) and tBugbt in Ibis little lol- 
ume appeals at once to the good senM> of the reader. It ty-quirea 
no machinery or apparatus of any kind, except, of roiirne. Ilia 
boues and muscles of the person trslning; and it may be taken 
up and pursued at any time and in any place, either with or 
without an instructor. The aim is not to protlucc cbanipion 
rowers or boxers or sprinters, nor even to develop good "all* 
round" athletes, but to do ffir the Iwxiy what education does for 
the mind. The aim is to put the bvdy into the best possible coo- 
diliOQ for doing the work it has lo do, and to keep it in that con- 
■ditinn. The author tx'lleses that there is more "straining" than 
'■ training" m some of the popular systems of physical training 
practised in and out of the college gymnaiiium, and his method 
departs radiially from thor^e cyftimK in many respects. But we 
liud nolliiiig in it tbut pliyMciuiis could take exccptiou to in Ibe 
case ot any peraon phyi^ically wnind. The liook in fiilly ilhie* 
trntod, many of the engravings bfing made from iostantaopooa 
photographs of the authiT in the different poaitiona assumed in 
the course uf training. 



Thr Atloutic Monthly for June will contafn an article hy 
Charles Uudby Warner, entitled "The Novel and the C'ooinion 
School." a pedagogii-ul eti^ay ou reading and reading-buokH. 



I took Cold, 

I took Sick, 

1 TOOK 

SGOITS 

EMULSION 

KtSULTl 

I take My 9f enls, 

I take My Rest, 

AND I AM VIGOROUS ESOUCH TO TAKE 
ANYTHING I CAN LAV MV HASIIS ON ; 

f**((iiie fi>l «M»- ""'K Scotl's 
mutsionof Ptire Cod Liver Oil 
and Hvpophosphitesof Limeand 

Soda'*"'"^ OM.V cvki-.i> MV Inrlp- 

WUt COIISllin|>li4Ml UlT UPILT 

ME VP. AM) lb NOW I'L I iIn".; 

FLESH ON MY BONES 

Ar TME RATE OF A POUNO A HAY. I 
TAKE IT JLlbr AS EASILY AS I DO MILK." 
SUCH TaSTIMOHY 19 NOTIIINO HKW. 
SCOTT'S EMl'lSION JS DOING WONDERS 

DAILY. Take no other. 



GEMS AND PRECIOUS STONES OF 

NORTH AMERICA: 

A popnlar dMOrtptioD of Uwlr oociirr«4i<)t). raltM. 
hWorjr. trotmoiogf. and ot th« ooUeotloiui In 
wblolt thej »xUt; aJso aobapteroa [KtnrlH. sikI o& 
ratDArkKbre rurel^D g^nm nwbPO in lli<^ I'ollM 
9tat4W. By Dvoiiur FnuiiKiurK Kt'NX llIuHlrKled 
with etebt oolorvd platoa nod nnRi(tmn« riifrKT- 
Uig*. Prloe. $10. 

Mr. Kuu&, wti<> Id well Icnoim ma kh otilliorit/ apga 
till* ■ulijri^l lit gi-m Mtiitif V ivuil who Ih the Hxp«ii for 
TlfTnny A <'<>., pi>iuii-wAr'ii rK;c<ill>r (»olUtiea fur the 
pnpar&ilon of a work r>( toil kind. 

Smtpottpaid OH rw9ipt<if price. 
N. D. C. ROOtiBS, 4t l.*ter*>ie Pl.t N. T. 



BOOKS) lluw lu Rpl tlirni. It tli«r« U uif 

1>iH)k nr pMnphli'l that >iiu want, write toLbe Ucl«>Dfl» 
Book kgfiacj, 47 LAfij"^"" PI**-*; New York. 



A Kew Hetbod of Treating Disense. 

HOSPITAL REMKDIB8. 

What arc they ? There is a Jicw dcpartuic in 
(he treatment ol disease. It consists in the 
collection of the specifics used by noted si>ecia]. 
istK o{ Europe and America, and bringing (hem 
wiihin (he reach of ftll. For instance, (he treat- 
ment puriued by special phyHician-t who treat 
indigestion, stonixcn and liver troubles only, 
was oblatiied and prepared. The trratuieni of 
olher physicians celebrated for curing catairl? 
was piocured, and 90 on till these incoinpaiable 
curias DOW include disease of (he iun^fs, kidneys, 
fenale weakness, rheuniati»m and neivous de- 
biliiv. 

This new mcthiid of "one remedy for one 
disease"* muit appeal lo the commnn senic tyi 
all sufferers, many of whom have experienced 
the ill etiecti, and thoroughly realize the ab- 
surdity of the claims of P&lent Medicines which 
arc eaainnieed lo cure every ill out of a single 
bottle, and the ute of which, as statistic!; prove. 
ha! I uittfJ more shmatht (han nUehpl. A cir- 
cular dcsciihing thene new remedies is sent free 
on r^'ccipt of^tatnp to pay postage by Hoipital 
Kenicdy Ci^mpaay, Toronto, Cana<Ia, sole pro 
prielors. 



THftiD EDITIOy. 

THE FAULtToF speech 

BY 

A. MELVILLE BELL, 

Antlior of *' Visible Speecb," ate., etc. 

The Fiinlta of Speech ia A Self -Corrector 
aiid TiMlchur'ii Manna), for tlie mmoval of a]l 
IrapMlitn^nts uid Defects of Articulation. 

GO OexLte. 

*^* SrnI poKlpititt on re^«ipt of pricf, 

I. D. C. BODGES, 47 Laf&yette Placo, 

NEW YORK. 



BOOKS I lloMT tu IvmrbBiiKc thoni fur 
«therp. S»nd » piBtJil Irt the Sctewcr. rvrhatiKP 
column c;iiiMrtloD tree>. fftating brieflv wh«t jou 
want to •zebaoM. Sotucz, 47 Lurajre'tte Ptaots 
New York. 



NATURALISTIC PHOTOGRAPHY 

v*>n >i'i i>i:>'i> OI-- Till: tuT. 

am page* fvo., cloth, iSxH, j.ottaf< yrtjaitt. 
" Tills bo<A contain* a greater amcufkt ot Infoiina 
tiaa on ihi- aitlAlo »leiaeiit« to b« oonaidereil In 
}ibot«Kriir>h7 lliaaaorthBtwe know ot,"—-Si-ienHflc 
.imrrican- I>i«iwri|rt.lre clrcnlAra na appUi-atlun tu 

E. A F. N. SPON. I) Cortlandt St.. New York. 



Wanis. 



Anr ftrt^it stfkiKC * t*titl»m /ar v>hUk ht it ^itnii- 
/SfJiy iit t\itHliJi: attai'imrm'i. *r an<i f^rion tttkimt 
ivmr ent tr fil( a f/etilipn v/ Ihtt iharattrr, bt it th»l 
f/a Iratker e/ jLtfmcr.tkrtnifl. d'»iigiUin»m,vr tvAmI 
mfit. mtAf ktrr* thf ' li'anl' frrrrftif »i«.V/r /*/* Jle^J 
FHKm ')! t<>*t. i/ kt latiifift file putiiiktr ti/ Me tuif- 
aUt fiaradrr ,'/ Mil affitidliiim Any^rntm ti'ting 
tn/or'-aiien rm any tfitnfi/lt ^mrititm. thr utttl^nt if 
amy numtifi^ m.tn, .trn>4#idB in any uiay utt tkit t^t- 
mmm Jor a fttr^t fttmtitHitmt nri'M tk* Hatn»4 '/ tk* 
pmptr.it (arJialljr infiU4t9d»M. 



A SSATER.— Wanted position ■« above, bai baA 
tbr*« j^Mn' praetleal <>rperl«iK<> In a Loodoo 
Itrni »f aMMTeni bi Ute Bank uf KugliuiO. UujriU Ulut, 
pt«., ttc. Tbrougb knowledif' •'' l>iilli(in aaiiarliijt, 
and of sold, adrer and load orpn I. fRED. J0H9< 
SON. m>rtJiKat« Brewefr. Canterbury EoglaDd. 



IITANTKD Two nrM-rl»i>H Inntiumeut Hakem. 
VV Apjily \\Y l'<ltKr tu T. C. MKNDENHAI.I.. Sii 

Krintendctit UntU>d Kiaipb t'noct and ({f-odetto 
rr«r. Vaabfncton. D.C. 



A' 



upeu lo eiiKagenidot thie aummer HlAta«n ref- 
eranc-M- Adilnuut DIBKiri'dB. UOInd of KcR.<ccE. 



ELBCTRiriTV —A jronnK man wltb a koowlvdjte 
of eleotrlolly and a taat* for JoumaUara oaa 
laaro of an openlnc by addceestog Bennci, ^ Lafar- 
wtU Flaoe, New York. 



pKOF. WILLIAU F1NDLA7. of tbe PbUadelphU 
I iDtiiltuto of Pbysioal Culture, laopea to eniaM* 
maot lo mmmee sobool to teacb Pree MoreaeiiUi, 
Wante aulM, Dumtr-betlH. Keocloa and Hparrfng. 
Addnwa l.mAnb St., Pbila.. Pa. 



ANTRD— A position In no Aoademjr, Noimal or 
Hlifb ScbooL aa (e«ebw uf (he NatuialSeicnoea 
and HiHlpnt Laniptagna. Latin taugbt In additUui It 
nrocsaary. Addreaa O.. Box 141. Hutorpr, N. H. 



w 



w 



/ ANTED— Odp or two porsooo with oomv mvaoa 
luti-reKtfd in Arcba.>uU.<);y to uoL>uui|fMuy a tv- 
Uittilii antlijuarian tu Koutbrtu tlhUi fur four mimtba' 
work lo tbe mounds. Tb« MMvlm^-na found to be 
sbared equaUy. FoTierwwaddreM W K. M.. Dot t-M, 
SmltiuoiilaD InMltate. WaafaloftoB. D. 0. 
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rNnrsTRiAL notes. 

The Crocker- Wheeler Arc-Current Uotor. 

Thk flrM eliclric niolore placed on. the market by Ihe rrorker- 
Wlit^ItT Company wpro fntcrtded to (»e operatcJ by a current of 
cmi'tiint 'poteiilial and low tenskin.— what is titnjall.r lerined " an 
inrundvHfful-liKhl ctirrviil." Those itintut^ wviv flif rrtWit and 
UluHtr.ttvil ill these coliiiiin!* wvcral moDlliH ngn. While tliere ina 
larg» And ittcadily widtmJng Add lor tliuie conBtont tulcDtial mu- 



aitreal or the load. The conim-ilator nnl f^hnft bearings 
made sufHcivully lonu lu iidmil vf iImk lonKitiidiuRl moTement 
wbirh, benides ils mnin function of vnryinp Uie puBltion of II 
armature with regani to the pole-pirceR, also diatribulef tlie wei^ 
more uniformljr oii lirui'hee. Mrmnture, and bearings. 

Fig. 2 shows u novel a]>plictitti>n oT a 9»tety-':Q(to or wire guai 
to a fan tJii^en by a Cioekcr Wlnv-U-r motor. Thw (tiisrd ic 
tended miiinly to proteit the HnserF of children or nirddlers fi 
the effect u( contact with the rapidly revolving fan, we Duppose. 
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tors, and an increapioR demand for them, there is also a Held and 
a demand for molora wound for bibber teution and conhtanl cur- 
rent, to be operated on an arcliglit circuit. To meet tlihdemand 
th« motor shown in Fig. I has In-en produced by Ibc Crocker- 
Wheoler Compuny. Tbt reKotalion of tbi» motor itt effected in 
the name way aa in the same rompnny'ft ronslant-polentinl motor; 
namely, by cauaing the armature to RUtomatically move out of or 
into the Held, thereby hf^ping ti.e nnvuunt of torque or mnguetic 
pull exactly pro|HWtimmto to the work It^ing done. The i>peed 
fs tbiifl kept conntant, do matter what tlie vorialton iu thi^ 



aa VB have observed that in cases of such contact the fan. lit 
the equally deceptive buie£-:aw, utuiilly proiecl!< ilwelf. An eli 
trie fan at full speed is cooling and comforting on a hot day. ai 
very pleasing to the eye. but it will not bear handling. 

Aa on effect of the extraordinary demand for electric motors 
produced by a letter public appreciation of their merits, the 
Crocker- Wheeler Company have been cora|jelled to remftve froiu 
(heir former factory, which was by uo means small, Uitk tiew lo- 
cation,— probable the largest ectablisbment of its kind in the 
world. 



CALENDAR OF SOCIETIES. 

Biological Society, Washington, 

H&y 8.— Robert Reyhuni. Tlw Llfe-His- 
toi7 of Micro-organisms with its Kelation 
to the Tlieory of EtoIuIioh; (leorge Vaaey, 
A New Grass Ucuus; W. U. Seaman, Tl'ic 
Place of Biology in Public School Instruc- 
tion; F. A. Lucoa. The Pre^cDt Status of 
Atirocbs. 

New York Academy of Anthropology. 

May r,. —Edward C. Towne, The Physi- 
ological Causes and Evolutionary Condi- 
tioos of Negro, Indian, and oUier Inferior- 
Race Peculiarities {a. ytajter especially dc- 
aigned to preaent a scientiiic solution of the 
negro |iroblem) . 

May U.—Lucy M. Hall, Tbe Disposal uC 
the Dead. 

Appalachian Mountain Club, Boston. 

May 11. — W, F. Duaaeault. The Whire 
Hoontains ot New Hampshire : Exhibition 
t£ a very tine collection of stereopticon 
▼iewa, prepared by members of the Boston 
Camera Club. 

Boston Society of Natnra) History. 

May 7, Election of Officers.— Preeident. 

K. W. PatiiAm; Tlce-presidents, William 

H. Nilea, B. Joy Jeffries; curator, Alpheua 

Hyatt; honorary secretary, J. C. White; 



flct-retary, J. Walter Fewktw; trcasarcr, 
CliiirlM W, Scudder; librarian, J. Waller 
Fewkes, 

J. A. Jeffries. Lamarckism, witli an Ex- 
ample; H. W. llaynes exhibited for (i. 
Frederick Wri^jht the palceolithic imple- 
ment recently dincovered by Mr. W. C. 
Mill;* in tin? valk-y of tlie Tuscarawas. Ohio. 



CATARUII. 

Catarrlial DeNriieaM^Har Fever. 

A NKW KIIMH I>ir.AT M KNT. 

Sufferers are not generally aware thai these 
diseases arc conlngious, or that Ihcy arc due I« 
the picftincc of living para&itn in the Lining 
membrane of the nose and eustachian tubes. 
Mictosco[iiL- rnesfch, however, has proved lhi« 
to be a fact, and llie result of this diwoverj- is 
that a simple remedy has been formulated where- 
by catarrh, caiarrhal deafness and hay fever arc 
pcrtnaacnily cured in from one to thiee tiinple 
applications made at home by the patient once 
ill two weeks. 

N.I). — This treatment is not a snulT or an 
ointment ; bath have been discarded by repu- 
table physicians a% injurious. A paniphlel ex- 
plaining this new treatment iit sent free on 
receipt of stamp to pay postage, by A. H, Dix- 
on & Son. 337 and 339 West King Street. 
Toronto, Canada, — CAritfian /Ux-evaU. 



Sufferers from Catarrhal troubles should rare- 
folly read the above. 



Exchanges. 

rPree of charge to Kll.llof satlafactoryeliarscteT. 
Adilrai N. I>. C. UuOitCk, 4; L.Ll«T«<t« Plac«. New 

Vxrk.l 

Warned— To furnUh TfMXa of P^iifcatkr^m \t»*4U^ 
.^nrr >i./if/'ii/iff/(irMa. and other wild rt(W"*f-. nattw* of 
i^uuthtrn WiKOiinn. ii> uiunlUk*. \>. E- WilUid, Cu* 
rat(;( uf MUMum, Allnon AcA<l«i&y, AUnod, Wti. 

A lance DumbtT uf pLinti from Maine, Canatctkut, 
Iniliana and lllinoit larcxcbADKa. .Svuibem and wnt- 
«m t(char<Kei pr«frned. Addr>M, rnclnalnt liata, L, K. 
Jcbnuoi), ti] Chicaso Av«.( Evanatoci, III. 

For Ficehange— FanrtMB rolttme* EnfyclopMlLa Brit- 
aniiicH ISloddaid'* niitth edition), bound ia Ifttltxt— pMI 
in DiiKiDuJ «rj(»p«ti. jll .u iitw— caa airAa«^r to fiuaish 
rrlumvk rtci.iireil la coniplri« lel, and UN roliiaies 
" AiTonoan NaiiiraliiU *' in ouroban. Want amall «CTrv- 
cuttinK foot lathp and trMuii cal*>n^ni*ter >ad rittxnial. 
For puliculara »dd)eM A. B. CuaptKU, UtKcan Co^ 
Bradford, Pa. 

I liav* a iiunbct of duplwalaa of inkitMcopM: tlidn, 
ntmily boiaoiral, which I would lijcc lo azniauKc lot 
oihera not now in My cotleciion. Send list of what you 
have 10 cichant< and t«l my Utt. S. R. HkoaiMOB, 
New WiUntngtoD, Pa. 

Cormp-ndencT and evchanen loliciied with perMm 
intcrr«ied in the ttudy of Arncricaa ind Mexican aa- 
iti|uiiie«. I- W. Cuitckel, j4 EI<o St., New Hsv«e,Conn, 



RUPTURE 

cured in atipwlaitd tiiac. 

NO DELAY FROM WORK. NO OPERATION. 

Call or icnd stamp for dnular and tefcrenee of rikoM 
cared. We have on kand orer joo ityles of trtiiae*, Croat 
li up, aMl utiponsoncs of all kliuk. Ordcn fttJod by 
anall or eapm> to any part of itic L'liiivd States, 

C. A. M. BU KNHAM, M.O., 
1)8 Clinuw Phce, New Yc 
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Anv of i|iv lollowin)- low-pncd Tioolts #itl be 
tnaiUtl i-r>iit|>iicl on receipt of ]iricc. 

SCIENCE BOOK AGENCY, 
47 Lafayette Place. New York. 



AGBI(-rLTi:RK. 

Ar.uKiXTLtBAL Draitiim«, By I. B. Pwiion. t'. fi.»o 
Amh*!. Foud R«wiirce«of DiBwvui Nations Bjr 

P I^ Simmaiiili. Tj' i.oa 

AousTHOKr/b Ajtriculturc. 18*.. ... .JS 

Q<iri«M WiM-Kk>w«n Conii'dem4 in ReUiioB 10 

InsKl* Pl» Sii John I.uSbock .. . «.«S 

Curraaax] Chiccury Bjr V. L SitniBi^niJ*. if*. .7) 
DMBtiBii of Field aaA l^srdcn Cnip*. ckirAv luch 

M are ckuted by Fungi. By W. C Saiuh. 

tV I. SO 

Fu>W4W, Tfuiu, and L<4vea. By Sir John Lttb- 

bock ..... . I.»* 

FuiwKiii. The Coloun of. By Crani Allen. «>' ■ .ou 
Tacrrs. f*el«:ied ; Ttirir Cnliutc, Fri>p>ic*u<in, 

NTitl Minseemcnt in the G>r<lcn and Orchttnl, 

Dy C. DowaioB. ti' 1.50 

Gakdhwimo [or Ladwt. uid CompaDicfl 10 (h« 

Fluwcr-Rardrn Hy Mib. J. C, L/iudon. ii*. i.jo 
Hor-' ; Citliivaiion, Conracrce, Mud U*»> By P. 

L. StiU'*ioDd«. !•* t .S5 

HoitTKiiLri.'Pi. Th< Th«ory of - nt. An Aitcnpt 

tocxpLiin GjirdcniiLK upon Phyuologk^ Prin- 

df»lci. By J. l.inJl«y and A. J, Downuif 
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Siwoa> Irrigaiioa by Farmer*. By R. W, Birch. 

S>W4CK Uiillaation. Dy B Latbam, b* 

UuFt'L Animal* and ibcur Producu. Bf P. L. 
Simnmnila. li" ...• 
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THE CHEROKEES IK PRE-C0LUMB1.\N TIMES. 

T. 

The present pa|ier ift an attpmpt by the writer to trace 
bnck Ihe history nf ii ^ingio Imlifln Iribt- into llip prebiBtnric 
or nioundbiiildinjr age. For this iuirpose the (Jhei-okees 
have been selected, partly because of their isolatet) poftitioii 
jreo^rrapiiit'ally ami liiiffuistically, ami partly Ijecanse tlie 
data bearing' ujKni the questions that ari.se in such ati inves- 
tigation are probably more complete than those relating' to 
any othir tribe of the mound section. 

AllbuuK'i the K(H>pe i.s thim limited, thtire are certain fads 
relalintr to the mound retfiun and the a)K>riKiiial inhabiiants 
thereof, considered ^uerally, which must be titken into ac- 
count in slu;lyin(r the Inslory of any tribe of this re;;ion. 

The history of the Western Continent is Hupixised tohegiii 
?ith the diacorery by Columbus, all that antedates that 
|event beiiie considered archa«>lo(fic or prehistoric. While 
this is correct in the fren<:Tal sens*- in whieh it is used, yet 
the history of the different sections and ditTerent tribes be- 
gins with the Hr»t knowledge of tlieni obtained by Europe- 
ans. Tlte iHirder-litie. therefore, between the liisloric and 
prehistoric eraA. varies in date when referred to the different 
sections and peoples. For eicample. history tells us nothing^ 
of whal was transpiring in the area now called Ohio for a 
hundreil hears after Cortez lauded in Mexico. If it be pos- 
sible to ascertain this, it must be sought in (he Iradilions of 
the aboritfines, the ancient monuments, and other prehistoric 

I data of that area. 
I It U well known that when the various sections of this 
country were Hrst visited by Euro|>eaoB, they were found 
occupied by Indian (rihes; while, on the other hand, there 
ite no historical ur other evidence, unless it be found in the 
monuments, thai any other ntce or pL-0]de than the Indians 
ever <K:cupied this region. The jiossibihty of an Irish, 

» Welsh, or Nortlnnen pre-Columbian settlement is not at the 
present time taken into consideration, as it lias no Ijesring 
on the subject now under discussion. These tribes all be- 
longed relatively to the same state of culture, which was of 
Q grade inferior to that of the more advanced nalions of 
Mexico and Central America. 

ThoMgh uot recowled iu writleo or printed tomes, these 
aboriginal tribes must have bad a history which still lived 
to some extent in their traditions, languages, custnnis, arts, 
beliefs, and relics, when the whitt« first became acquainted 
with them. These languages, customs, etc . though belong 
Hfin? to a plane much lower than that which ethnologists will 
allow us to cnll civilized, were not the growth of a season or 
a lifetime, but of centuries. If they exhibit tribal or ethnic 
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peculiarities, it may be taken for granted that these pecul- 
iarities attained iheir growth subsequent to the separation 
of the stock into Ihr tribets among which ihey are found. If 
they are local or confined to cei-taio geographical areas, it ia 
reasonable to a^u^nme that they were adopted by the linbes 
after reafhitig these localities. Far example: tlie [leculiari- 
ties of the civilization of Mexico and Central America, aa 
seen at the time of ihe discovery of these countries, must he 
considered indigenous, so long as we are unable to trace 
them to other sections or other peoplea, — a conclusion 
adopted by leading historians and antiquarians. The same 
thing is true to a more limited extent in regartl to the sub- 
divisions of these comprehensive groups, and affords some 
basis for estimating the i>cri«>d of occupation. 

Th(.>se habits, customs, or arts cunimun among savage 
peoples, of course tench nothing in reganl to the Dccu|Hints of 
any s|)ecial locality, except to indicate the culture status. 
It. is therefore to those which are local or ethnic that we 
must Inok for guidance in our search. 

A second fact relating to the mound i-egion generally is, 
that the ancient retualus found in it, though presenting va- 
rious types and numerous important differences, probably 
the result of ditTerent local or tribal customs, are evidently 
the wRrk of peoples in about the same stage of culture. Bnt 
to this and other general lessons taught by the monumenU 
there will be occasion to call alleutiou further on. 

In order to clearly understand the position of the Chero- 
kees' relation to the otlier tril»es in the mound area, we re- 
fer briblly to the linguistic distribution of these tribes when 
they first became known to the whites. 

Stretching along the Atlantic coast from the mouth of the 
St. Lawrence to Pamlico Hound, and extending weatward to 
the Mississippi, was the gre«t Algonquin fomily, with its 
numerous divisions and branches. In the midst of this 
gn-nt linguistic sea, occupying most uf what is now New 
Turk, and extending westwaJtl on both sides of the Lukes to 
Michigan <with a closely allied and also a distant offshoot — 
the latter IheCherokocs— in the region of Carolina), was the 
lluron-lrotiuois family, with its various branches. About 
the head waters of the Mississippi, and reaching westward 
far out ufKin the plains and southward to the Arkansas 
River, was the Dnkotau family. Spread over the Gulf 
States was the Mu&kokee group. Add to these the vestiges 
of other slocks found driven, no to speak, into the comers 
here and Ihtrt!. and we have u c<mdilion that could not have 
been of luushruom growth, but the outcome of centuries. It 
is quite pn)bable that the family stems migrated froin other 
sections; but the splitting into branches and dialects took 
place, in part at least, after reaching the area in which these 
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gtocks were found. One proof of tbU is secD id the ^rou|>- 
ing and ^geographical diKtrihutionof the coiuprebeuuive fainl- 
lies over the continent. 

JudgiDg by the growth of lanpiiugps in Europe, althau^b 
the cuses are not exactly parallel, oenturies mtist ho allowed 
tor tbia local development. It is said by those best quHlillwl 
to Judge, that tlie shifting, chungiug. and tribal develop- 
ment known U> have taken place among tho Dakota^ of the 
Nortli-wpst alone must have requii-ed three or four centuries, 
iu advance of the Columbian discovery. The necessary in* 
ferenuc to be drawn from this i», that the tribes, or rather 
faniiiies i>f lrilx>a, found inhahitinjr this " mound region '' by 
the Brst Kuropeau explorers, bad occupiiMl suhsCantially the 
same area for hundreds uf years previous thereto. Not that 
there was no ithifting or changing of positions by tribes, for 
there can be no doubt that this occurred to a greater or teas 
extent, but that the families or stocks mentioned, or mo«t of 
thoni, were in the area included in the eastern half of (he 
United Slates aud C^niida (which we deeiguate in a broad 
seuse the " mouod region ") for oentnrien preceding the ad- 
vent uf the wbite niun. 

The same method of reasoning will apply to some esxtent 
to the growth of cu.stimis, us this must also have required 
time. Tlie result of this course of readoniug. which seetns 
to be justified by the facts, is to force us to one of the fol- 
lowing eoneluaions: Ist, That the niound-builders, if a dif- 
ferent race or people from the Indians, disappeared from the 
mouud area many centuries before the advent of tlie whites; 
or, 2d, That there was an overlapping of the two races, that 
is to say, they occupied tbe area jointly for some centuries; 
or, 3d, That the Indians were the authors of the ancient 
nionunieuts. As it will be necessary in the course of this 
'nvesligaliou to discuss the (jueetion of the authorship of 
some of Iheso antiquities, the decision reached on this sub- 
ject is tmportaut in i\m connection. 

Turning now to the Cberokees, we will proceed with the 
special object of Ibis paiier. 

It is conceded that there is no hope of reconstructing a 
systematic jj re -Columbian history of anyone of the tribes or 
peoples of the are^ under cousidoratiou. The utmost that 
can l)e expected is, by a careful and thorough correlation nf 
the data, to throw some light into that jmst which has so 
long been considered as wrapt>ed in impenetrable mystery. 
It is by no means probable that as much will be accom- 
plished iu regard t^i the past of the people of this region as 
has l>een done for Mexico aud Central America, yet it is the 
belief of the writer that much more is possible in this direc- 
tion than has generally been sup^iosed. 

This tribe was for a long time a puzzling factor to stu- 
dents of ethnology, as they were in doubt whether to con- 
sider it an abnormal otfshoot from one of the well-known 
Indian stocks or the remnant of som.e undetermined or ex- 
tinct family. It now appears, however, to be the clearly* 
settled opiuioD of linguists that the language is an offshoot 
of the Huron-Iroquois stock. This is an ira[>ortant fact in 
the study of the past, not only of this tribe, but also of the 
family with which it is connected, as it necessitates looking 
to the same point for the origin of both. 

When the people of this tribe first became known to the 
Europeans, they were located in the mountainous region in- 
cluding the south east corner of what is now Tennessee, the 
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south-west portion of North Carolina, the nortb-wost part 
South Carolina, and a strip along the northern border ol 
Georgia.— a section which they continued to occupy d 
tu a recent date, and where a remnant may still be foua 

The first notice of them is found in Uie chronicles of D» 
Soto's expedition, which speak of them as the " Chelaqnes" 
or " Acbolaques." words which give more correctly tb» 
sound of the name they gave Iheuiselves than the modem 
Auglici/X'd form " Cherokee:" These early records locale 
tbem about the bead waters of Ibe Savannah River. Tbe 
exact route of the Spanish expedition has not beea satisfac- 
torily determined ; nevertheless it is conceded by tliose beit 
qualified to decide, thai, when De Soto encountered peo[^e 
of this tribe, he was somewhere about the bead waters of Ui« 
Suvauuah. probubly in ibe north-eastern {wrl uf Georgia. 
It was in this section, presumably in western NoKb Caro- 
lina. Lliat John Lederer encountered them during' bis vtiol 
to this part of the ronliaent in 1009-70, for there can be no 
longer any rt^sonable doubt that he alludes to them when 
he speaks of the Indians of the " Apntatian Mountai 
Tbeir suljsequent history is too well known to require 
ther mention here. 

Their relation to the Iroquois indicates a northern ratbcf 
than a southern or south-western origin. This seeuis to be 
conKnned by tbe few rays of light which tradition, Uie rec- 
ords, and archicology throw upon their past liistor>*. Hay- 
wood states, in bis "Natural and Aboriginal History- of 
Tennessee." that they " were tirmly established on the Teo- 
uessee Hiver or Llogohega (Ibe Holston) before tbe year 
1650, and had dominion over all tbe country on the east 
side of the Alleghany Mountains; which includes the head 
waters of the Ywlkin, Catawba. Broad River, and the head 
waters of the Savannah,'' — a statement borne out by the fati 
that as late as liSC, when the English built Fort Dobbs on 
the Yadkin, not far from Salisbury, they first obtained the 
privilege of doing so by treaty with Atacutlacullu, tbe Cher- 
okee chief. The same authority states that they formerly 
had lemporar>* settlements on New River {the Upper Ka- 
nawha) and on the head waters of tbe Holston. In De 
Lisle's maps, 1700 to 1712, Cherokee villages ai-e located on 
the extreme head waters of the Holston and Clinch Rivers, 
as well as on and about tbe mouth of the Little Tennessee. 

Their traditions in regard to their migrations arc some- 
what confused, and, like all Indian traditious, must betak 
only with careful sifting, and where strengthened by 
roboralive evidence or well-marked iudicalious of being an- 
cient. Yel there is a uniformity iu some respects which, 
independent of other evidence, would justify tbe asautiiptioM 
that they contain a vein of truth and have some bans of 
fact. 

One of tbe most iai)Mjrtant of theae is that mentioned by 
John Haywood in the work above named, in which they 
claiui to have formerly lived iu the Ohio valley, and to 
have constructed the Grave Creek mound aud other earth- 
works in that sectiou. This author's statement is as fol- 
lows: — 

" The Cberokees had an oration in which was contained 
the history of their migrations, which was lengthy." This 
related " that they came from the upper part of tbe Ohio, 
where they erected the mounds on Qrave Creek, and that tbey 
removed hither [East Tennessee] from the country wber« 
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lic<>llo in sitiiatfd." Tbis tradition of their migrationB was, 
It Feenis, preserved and handed down by their otncial ora- 
Itors. who repeated it onnually in imblic al the national fes- 
|tiv&I of the green-coni dance. HaywooU adds. " It is now 
nearly forsotlon ; " and Dr. D. G. Brinton informs us. in 
"Tbe Lenape aud their Legends." that be ha* endeavored 

I in vain lo recover some fragujonts of it from the present 
imidents of Ibe Cherokee nation. 
' , HaywoiHl asaerts. probably from orifrinal stateuieutj) made 
to bim, thill " before the year 1690 tlie Cherokees. who were 
^nce settled upon the Apitoniattox River in the neif>libor- 
bood of MonTicello. left their former alK)de8. and came tc 
the West, The Powhalana are siiid by their desceudrtiit.s to 
^Kiaveonce becu a part of this ualion. The ppo^bitily is thut 
^^a migTBtion look place about or soon after tlic year 1632. 
I when the Virpinians middeiijy aod uuexijcctedly fell upon 
^■tke Indiana, killing all Ihey could find, culling up and de- 
^■elroying their crojiB, and cau«inff ^"''1- numbers to perish by 
famine. They nflme lo New River and made a temporary 
^•elllemenl, and also on the bead of the Holston." 

Il is obvious that in tbis pas&nge the aiillior has f^iven bis 
mcluBicn based on the "oration" mentioned, connecting 
[■with it the historical eveut of the sudtlen onsJouKht by (he 
fVirglnia settlers upon the ludiau:^. in lti3^. That his deduc- 
m in this refl|iet:t is erroneous if tulended lo apply to the 
lie tribe, is apparent from the following" fuet^: first, be- 
itkM il is evident that a (Kirtion, at leafft. of the tribe was 
rated in Ibeir historic seat, in and about East Tennessee 
and western North Carolina, when De Soto lutsseil tbrough 
the northern [tart of Georgia in 1540, as it is admitted that 

PIhe " Chelaquea '* or " Acbelaques " mentioned by tbe chron- 
iclers of his expedition were Cherokees; second, because 
I John Ijederer, who visited this region in lt>6!)-7<l, speaking 
^■Of tbe Indians of (he "Apalatian Mountains,''— doubtleestbe 
^^ Cherokees. as he was at that time somewhere in wehtern 
North Carolina, — says, in his " Discoveries," "The Indians 
of these parts arc none of those which llie Knglish i-eiiioved 
^■froDi Virginia, but were driven by an enemy from the north- 
^pvest and invited to fix bere by an oracle, as they pretend, 
'' above four hundred years ago;" third, from what is shown 
^__by the archaeologic evidence which will be introduced fur- 
^Kber on. 

Tbe language of Lederer indicates that he had he^rd sub- 
stantially the same tradition an that of which Haywood 
ftpeaks. Aii important addition, however, is the supposed 
date of this migration, which this author says was "above 
four hundred years" preceding the date at which be writes 
(1671-72), which would place it in tbe latter part of the thir- 
teenth century. The tradition as given by Haywood brings 
them from the valley of the Upper Ohio; tliat by Ijederer, 
from the north west, — a close agreement as to Ibe direction 
of their former home. 

It is doubtful whether any importance is to be attached to 
^■fiaywood's statement that there was formerly a settlement 
^"in tbe vicinity of Monticello, Va. It is possible, that, dur- 
ing the migration toward the south-e.ast, a party or clan 
broke otf from the main body of the tribe, and settled in that 
region, where they remained udLiI the general attack by the 
whites in the early part of tbe seventeenth century. Mr. 
Koyce, in his pojwr on the "Cherokee Nation of Indians," 
.in (he " Fifth Aunual Report of the Bureau of Ethnology/' 



gives a tradition preserved among the Mohicans (or Stock- 
bridges) which he suggests may have some bearing on this 
quefflion. It is that " many thousand moons ago, before the 
while men came over the great water, the Delawares dwelt 
along the banks of the river that hears their name. They 
had enjoyed a long em of peace and prosperity, when the 
Cherokee^, Nauticokes, and some other nation whose name 
had been forgotten, envying their condition, <Ame from tbe 
south with a great army, aud made war upon them. They 
vanquished the Delawares. and drove Iheui to an island in 
the river. The latter seat for assistance to the Mobicaus, 
who promjvtly came to their relief, and the invaders were in 
turn defeated with great slaughter, and put U) Might. They 
sued for peace. 'and it was granted ou condition that they 
should return borne and never again make war on the Dela- 
warea or Iheir allies. Tliese terms were agreed to. and the 
Cherokees and Nanitcokes evtr remained faithful to thucun- 
ditinns of the treaty." 

Passinfr over tbe improbability that a marauding party 
forced lo fly would stop and sue for j'teace. the tradition 
may, after all, have some basis of fact, as there is nothing' 
impi-obable in the supposition that a band of Cherokees went 
north from the banks of tbe Holstou or Kanawha as far as 
the Delaware on a war cxpedtliou. 

V^hat is supposed to be the earliest notice of this tribe 
throuj^h tbe settlers of Virginia is that given by the hiiitorian 
Burke. According to this author, Sir William Berkely, 
governor of that ^tale, sent oat in 1667 an expedition con- 
sisting of fourteen whites and an equal number of friendly 
Indians, under command of Capt. Henry Blatt, lo explore 
the mountainous regiou to the west. After seven days' 
travel from tbeir jwiot of departure at Appomattox, they 
reached the f(X>t of the mouutains. The first ridge they 
crofwed is described as being neither very high nor steep; 
but the succeeding ones, according lo their statement, 
"seemed lo touch the clouds," aud were so steep that an 
average day's nmrcb while passing over them did not exceed 
three miles. After passing beyond the mountains they came 
into a level region, through which a stream flowed in a 
westward course. Following thb for a few days, they 
reached some old fields and recently, deserted Indian cabins. 
Beyond this point their Indian guides refused to proceed, 
alle^png that not far away dwelt a powerful tribe that never 
sxiffered sli-angers who discovered their towns to return 
alive: consequently the party was forced to return. It is 
believed by some authorities that the powerful nation alluded 
to in the narrative of this expedition was the Cherokees. 

It is probable that the point reached was what is now 
tloyd or Montgomery County, and that the Indians so much 
dreaded were located on New River or the eitreme head 
waters of the Holston. 

Another tradition related by Haywood is thai one party or 
band of the tribe came to their mountain home from the 
neighborhoixl of Charleston, B.C., and acttlcd south of the 
Little Tennessee, near what is now the Georgia lino. The 
people of this branch called themselvra " Ketawanga," and 
came last into the country. 

Another tradition is, that when they Brst came into this 
region they found it uninhabited with the exception of a 
Creek settlement on the Hiawasseo River. Ramsey, upon 
what authority is not known, says this was a Uchee setUeinent. 
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It is apiKiiont that all tbes« traililiottK. pxcopt timt rclatincr 
to a claii from tbe neiK^burliocKl of C'liarloslon, jjoint lo 
some nortliera locality as the runner honn^ of Ibc tribe, aud 
that in this respect they corri'spond willi ttio lin^fuislic intli- 
catioDB. But lli4>Re do not e.xhauKl the evidence beariujf on 
this question, au there is a tradition of another •nation, and 
in thifl case one of the best known and moiit reliable of all 
Indian traditions, which a^prees with the others tu thtx 
respect. This is th^ Delaware Icgcud regarding their ances- 
tral home and migrations. The earliest writer who gives a 
detailed Htatutnent of it is ibe Rev. Cbiirles Beatty. who vis- 
ited tbe Delaware settlements in Ohio in 1767. According 
to this authority, "of old time their people were divideil by 
a river, nine parts of t^'ii passing over the river and one part 
remaining l>eliind; thiit they knew not. for certainty, bow 
they came to this continent; but account thu^ for their first 
coming into these parts where they are now settled: that a 
kio^ uC their oiiliuo. where Ihcy formerly lived, far (o the 
wcat, left his kin^otn tu hiA two sons; that the one son 
makinK war upon the other, the lattorlbereupon determined 
to depart and seek some new habitation ; that accordingly he 
6a: out accompanied by a number of his people and that, 
after wandoHng to aud fro for the spact^ of forty years, they 
ul leuglh came to Delaware Jtiver where they settled ihree 
hundred and xerenty ye.ir8 affo. The way they keep an 
account of this is by putting a black head of wampum every 
year 00 a belt they keep for thot purpose." 

The reuHOn for mculiouiug this brief notice of the tradi- 
tioii, rather than relying entirvly on the fuller account jriven 
below, i» that it mentions a date pnrporling to be derived 
from the Indians. 

The tradition as given by Heckwelder, who beard it from 
the Delawares themselves, and bad the advantage of their 
interpretation and comments, is as follows: — 

"The Lenni Lenape (according to the tradition handed 
down to them by their ancestors) resided many hundred 
years ago in a very distant country in the western pan of the 
American continent. For some reasop which I do not tind ^ 
accounted for, they determined on migrating lo the east- 
wanl, and acconliugly set out together iu a body. After a 
very lung journey aud mauy nights' encampment by the 
way, they at length arrived on the NaTnaeai-Sipu, where 
they fell in with the Mongwe. who had likewise emigrated 
from a distant country and had struck upon this river some- 
what higher up. Their object was the samp with that of the 
Delawares: they were proceeding on lo the eastward until 
they should find a country that pleased them. The spies 
which the Leriapo had sent forward for the purpoxe of rec- 
onnoitring, had, long before their arrival, discovered that 
tbe country east of the Missi.ssippi was inhabited by a very 
powerful nation, who had many large towns huilt on the 
great rivers flowing through their land. Those people (as I 
was told) called themselves Tatfigew or Tallegeufi. . , . 
Mauy wouderf>]l things are told of this famous people. 
They arc said to have been remarkably tall and stout; aud 
there is a tradition that there were giants among them, people 
of a much larger size than the tallest of the Lenape. It is re- 
lated that they had built lo Ibemselves regular fortifications 
or intrenchments. from whence they would sally out, but 
were generally repulsed. I have seen many of the fortiBca- 
LioDS said to have been built by Ihem, two of which in par- 



ticular were remarkable. One of Ibem was near tbe monlh 
of the River Qur^ju. which empties itaelf into the Lake Rl 
Clair on the north side of that lake, at the Hislanre of abnot 
twenty miles north-east {»f Detroit. This spot of t^round wa»v 
in the year 177R, owned and occupied by a Mr. Tuchef. 
The other works, properly inlrouchnieuttf. beintr walls nr 
banks of earth i-egularly thrown up, with a deep ditch »o 
the outside, were on the Huron River, east of tbe SundusitT. 
about six or eight miles from Lake Erie. Outside of (be 
gateway of each of these two intrenchments. which Uj 
within a mile of each other, were a number of large fill 
mounds, in which, the Indian pilot said, were buried baa- 
dreds of the slain Tallegwi whom I shall hereafter, witb 
Col. Gtbsou, call Allegewi. Of these intrcncliments, Mr 
Abraham Steiner, who was witb me at (he time when 1 
saw them, gave a very accurate description, which vras pub- 
lished nl Philadelphia in 17Sil or 17ltO, in soniB peril 
work the name of which I cannot at present reuientber. 

" When the Lenape arrived on the banks of tbe 
Rippi, they sent a message lo tbe Atligewi to request pej 
sion to settle tbemselvea in Ihtir ueigliU^rhood. Thic wi» 
refused tbcm, but they obtained leave lu pass tliroagb 
couiitry and seek u settlement farther lo the eastward, 
accordingly began to cross the Namaes!-8ipu, when the 
legewi, seeing that their numbers were so very great, and id 
fact they consisted of many thousands, made a furiouii at- 
tack upon those who had erossoil, threatening them all mth 
destruction if they <lared to persist in coming over to their 
side of the river. Kired at the treachery of tbcae people 
and the great loss of men they had sustained, und, besides, 
not heing prepared for a conflict, tbe Lenai>e cnnsulird oo 
what was to be done,— whether to retreat iu the besl 
nor they could, or lo try their strength aud let Ibe cn< 
see that they were not cowards, but men. and too hi] 
minded lu sutFer iheniselveH lo he driven olT before they had 
made a tnni of their strength and were convinced that the 
enemy was too powerful for them. The Hengwe, who had 
hitherto been satiHlled wi)h l>eing 8)>ectatani from a dtstauce, 
otfered to join tlietn on condition that after conquering the 
country they should be entitled to share it with them. 
Their proposal was accepted, aud tbe n'solution was takea 
by the two nations to conquer or die. 

" Having thus uuited their forces, tbe Lenape and Hei 
wo declared war against the Alligewi, aud great bai 
were fought, in which many warriors fell on both sii 
The enemy fortihed their large towns and erected fortiRi 
tioos, especially on large rivers or near lakes, where they 
were successfully attacked and sometimes stormed by the 
allies. An eugagcmcut took place in which hundreds fell. 
who were afterwards buried in holes, or laid together to 
heaps and covered over with earth. No qnarter was given, 
so that the Allegewi at last, finding that their destruction 
was inevitable if they persisted in their obstinacy, abandoned 
the country to the conqneront, and fled down the Hisaiasij 
River, from whence they never relumed. 

" The war which was carried on with this aatiou )a»ted 
mauy years, during which the Lenape lost a great number 
of their warriors, wliile the Meugwe would always haii| 
back in tbe rear, leaving them to face the enamj. Ib 
end the conquerors divided the country between themsel 
The Mengwe made choice of the lands in the vu:inity of Jk^ 
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^reat Lakes and on their tribuUry strf^nms, antl the Lenape 
)k posBMsion of the couDtry to the soiith. For a Iodi^ 
.■riixl or lime, some say niuiiy Imndred years, tlio two 
lalEuns resuk'd peacel'uUy in this fouulry, and iiicrea&ed 
rery fast. Some of their most enterprising huDlsmen anil 
rarriors crossed the ^reat stamps, and. FaMiuK on streams 
iinnin^ to the eastward, followed ttjem down to the great 
ty river (meaning the Susquehanna, wbicb they call the 
^reat bay river from where the west hranch falls into tlie 
[jnaiu stroani), thence into the bay iUtelT, which we call 
lesapcake. As they pursued -their travels partly by laud 
ind partly by water, sometimes near and at other limes on 
the great salt-water lake, as they call the aea. they discov- 
er the great river which we call the Delaware " 
If IhJA tradition has any foundation in fact (and it certainly 
^ma to liave), there must have been a people to whom the 
lame " Tallegwi " was applied, for on this a larjfe iKirtion of 
haugs. Who were they 'i Is it possible to trace them to 
iny tribe of moderu times ? Tbe supposition of Col. Gibson 
mentioned by HeckweUler. that the name survives in " Alle- 
^_^hany," applteti to Llie chief river and mountains of weKtem 
Hff'ennsylTania, is not generally accepted by linguists of the 
^■MKDt day. Heckwelder was of opinion that " Talligewi " 
^Hns~ a word foreign to the AlgonquiD, which was simply 
^Kjuiopted by the Delawarea. Dr. Brinton says, "It is not 
ueccssarily connected with Alleghany, which may be pure 
Algouquiu. He (Heckwehler) says, 'Those [leopla called 
tbemselves Talligeu or Talligewi.' The accent as be gives 
it, ' Talligewi,' showH that the word is Tallike, with the sub- 
stantive verb termination, no that Talligewi means ' Me is a 
l|Tallike' or * It is of (belongs to) the Tallike"' ("The Lenape 
"and their legends." p. 320). 

Heckwelder'H account, no doubt colored to some exleol by 
his own interpretation, varies slightly from the tradition as 
^^iven in the " Walaifi Olum." He interprets Xamaesi-Sipu 
^vby "Missisitippi" because of bis opinion that the migration 
-was from liie west. It in more probable that Mr. Hale i» 
correct in assuming that it was some portion of the great 
river of the north (the St, Lawrence) which connects 
together and forms the outlet for the Great Lakes. jMissibly 

»that iiortion which connects Lake Huron with Lake Erie. 
tf this supiMsition be accepted, it would lead to the inference 
that the Talamatau — the people who joined the Delawarea in 
their war with tiie Tallegwi — were Hurons or Huron- 
Iroqunis previous to separation. Mr. Hale's views on this 
'question an* expreiwed in the American Antiquarian, 
April, 1883, as follows:— 
^B "The country from which the Lenape migrated was 
^oLinakc, the 'land of fir-trees;' not in the west, but in the 
far north, — evidently the wootly region north of Lake Hu- 
perior. The people who joined them in the war against the 
Jlighewi (or Tallegwi, as they are called in this record) 
rere the Tatamaian, a name meaning ' not of themselves,' 
Mr. Squier ideuttfies with the Hurons. and no doubt 
Bctly, if we unilerstand by this name the Huron- 
[roquois people as they existed before their separation. The 
river which they crossed was the Messeesipe, the 'Great 
iBiver' buyoud which the Tallegwi were found 'possessing 
khe east.' That this river is not the Mississippi is evident 
(rom the fart that the works of the mound-builders extended 
ir to the w^tward of the latter river, aud would have been 



encountered by tlic invading nations if they had approached 
it from the west loug before they had arrived at its hanks. 
The great river was apparently the Upprr yt Lawrence. 
and most probably that portion of it which (lows from Lake 
Huron to Lake Erie, and which is commonly known as the 
Detroit River. Near this river — according to Heckwelder, 
at a point weat of Lake St. ('lair, and also at another place 
jiuft south of Lake Erie — some desperate conllict took place. 
Hundreds of slain Tallegwi, as he was told, were buried 
under mounds in that ricinity. This precisely accords with 
CHisvck's statement that 'the people of tho great Southern 
Euipirc had already penetrated to Lake Erie^ at the time the 
war began. Of course, in coming tu the DetroitRiver from 
the region norLh of Lake Superior, the Algonquins would be 
advancing from the west to the east. . . . The i>assage 
already quoted from Cusick's narrative informs us that the 
contest lasted ]>erhaps one hundred years. In close agree- 
ment with this statement, the Delaware record makes it en- 
dure duriug the term of four head chiefs, who in succession 
presided in the Li'uapc aiuucils. 

Tht" )>ussages of the Delaware record which refer to the 
Tallegwi, as tmaslated by Dr. Brinton, are as follows: — 

" They(the Lenape) separated at Fish Rirpr (Kemusipi, lometimei 

written UiBtiBaippi) ; tli« laxy ones renioiaed there. 
Cabia-man was chief; the Tallegwi poweased the east. 
Stroug-Friend was chief; he desired tho oastom land. 
Some passed on east; the TaUga niler billed »uui« of tbem. 
All .My in unison, ' War, war! ' 

The Tuluuintiu, friends froxi tlie north, come and all go together. 
Tht' Sharp-one was nhiuf ; he was the pipe-heoror beyond the river. 
They rt-joired greatly that they should fight And Dlay the Talega 

towns- 
Tbe Stirrer was chivt ; tho Talegn town* were too strong. 
Thv Firo-tiuihlcr was chief; they all gave to him many towns. 
The BrealcRr-in-piecefl waachief ; all the Talef^ go south. 
He-tiaii-)il«atture was chief; all the people rejoice. 
TItev stay Mm|^M| the lakes; tho TaloniatiD friends north of the 
• iai.4.^ 

Further on, and referring to a later period, are the follow- 
iog verses:^ 

" 14. The Hich-Dawn-River>Uan was chief, at Talegs Bivur. 

18. fjnow -hunter was chief; be went to the north land. 

19. Luuk-otioiit was chief; he went to the Talega mountains. 
'iO. Eutt-Villager was chief; he was east of Talega. 

40. At this time whites camo on the eastern sea. 

43. Well-Praised was chief : he fouf^fat at the south. 
43. Ue fought in the land of the Taluga and Eowota. 

45. White-H<H-n was chief; be went to the TaloKn. 

46. To the Hilini, to the Sbawuuus, to the Knuawhas," 

The reasons for identifying the Tallegwi or Talega of this 
tradition with the L/herokees, which will be more fully re- 
feri-ed to hereafter, are brietly as follows: 1st, The very 
close agreement in sound between Tsalake, the name the 
Oierokcos gave themselves, and Tallegwi or Talega as given 
in the tradition; 2d, The fact that the traditions of the 
Cberokees refer to the region of the Upper Ohio as their 
former home: 3d. The statement of Bishop Ettwein that the 
last of the Oherokees were driven from the Upper Ohio 
about the year 1700 (see Brinlon's " Lenape and their Le- 
gends," p. IS); 4th, The testimony of the mounds; and. 
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6tli, The apparent identification of the two peoples in the 
"Walam Olum itself in verses 42 and 43, Part V., where it 
states that 

*' Well' Praised was chief; he fought at the south. 
He fought in the land of the Talega and Koweta." 

As this part of the record refers to a much later period 
than that heretofore Quoted, a date subsequent to the appear- 
ance of the whites on the continent (verse 40, Part V.), 
there can be no doubt that it alludes to the Tallegwi in their 
southern home, to which, as staled in verse 59, Part IV., 
they hadbeen driven. This supposition is apparently con- 
firmed by the fact that it connects with them the Koweta, or 
Creeks. This, together with the statement that the fighting 
was at the south, would seem to imply that they were then 
in their mountain home or historic seat. It is probable, as 
will be shown hereafter, that where it is stated, in verses 19 
and 20. that 

" Look- About was chief: he went to the Talega mountains; 
£a8t- Villager was chief; he was east of Talega," 

their position in the Kanawha valley is referred to, where 
the evidence indicates that they halted for some time on their 
wjy south. Cyrus Thomas. 

KILIMA-NJARO. 

Dtf. Hans Meyer, at a meeting of the Royal Geographical 
Society, London, on April 12, read a paper on his journGj to the 
summit of Kilima-Njaro. As reported in Nature, after giving 
a short account of his expedition in 1887, and the discourage- 
ments to which he had been subjected on two subsequent 
efforts to carry out his programme, Dr. Meyer went on to say, 
that, white the main portion of the caravan encamped in 
Marangu, he ascended with Herr Purtscheller and eight picked 
men through the primeval forest to a stream beyond, where he 
had encamped in the year 1887, at an altitude of 9,200 feet. 
There their large tent was pitched, straw huts were built for 
the men, and firewood collected. Accompanie^Uuf four men, 
they travelled for two more days up the broad J|^ 1, southern 
slooes of Kilima-Njaro to the fields of rapil^H*9M plateau 
between Kibo and Mawenzi, and 'found there to the south-east 
of Kibo, under the protection afforded by some blocks of lava, 
a spot, at an altitude of 14,370 feet, well suited for the erec- 
tion of their small tent. As soon as the instruments and 
apparatus had been placed under cover, three of the men 
returned to the camp on the edge of the forest; and only one, 
a Pangani negro, Mwini Amani by name, remained to share 
uncomplainingly their sixteen-days' sojourn on the cold and 
barren heights. With regard to their maintenance, it had been 
arranged that every third day four men should come up with 
provisions from the lower camp in Marangu to the central 
station on the edge of the forest, and that two of the men 
stationed there should thence convey the necessary food to them 
in the upper camp, returning immediately afterwards to their 
respective starting-places; and this, accordingly, was done. 
Firewood was -supplied by the roots of the low bushes still 
growing there in a few localities, and their negro fetched a 
daily supply of water from a spring rising below the camp. 
In that manner they were enabled, as if from an Alpine Club 
hut, to carry out a settled programme in the ascent and sur- 
veving of the upper beiRhts of Kilima-Njaro. The ice-crowned 
Kibo towered up steeply another .'i.OOO feet to the west of 
their camp, itself at an altitude of 14,300 feet. On Oct. 3 
they undertook theii Hret ascent. The previous day they had 
resolved to make the first attempt, not in the direction chosen 
by him in 1887, but up a large rib of lava which jutted out to 
the south-east, and tormed the southern boundary of the deep- 
est of the eroded ravines on that side of the mountain. 

Their plan of operations, which they succeeded in carrying 



out, was to climb this lava-ridge to the snow-line, to begin fnn 
its uppermost tongue the scramble over the mantle of ice, sod 
endeavor to reach by the shortest way the peak to the soatb of 
the mountain, which appeared to he the highest point. It wm 
not till half-past seven o'clock that they reached the crown at 
that rib of lava which had been their goal from the very fltit, 
and, panting for breath, they began to pick tbeir vray over tbe 
bowlders and debris covering the steep incline of the ridge. 
Every ten minutes they bad to pause for a few moments to 
give their lunga and beating hearts a short breatbiog space; 
for they had now for some time been above the beigfat of Moot 
Blanc, and the increasing rarefaction of the atmospbere *u 
making itself gradually fel^ At an altitude of 17,230 feet 
they rested for half an hour. Apparently they had attained an 
elevation superior to the highest point of Mawenei, which the 
rays of the morning sun were painting a ruddy brown. Below 
them, like so many mole-heaps, lay the hillocks rising from 
the middle of the saddle. A few roseate cumulus-clouds floated 
far over the plain, reflecting the reddish-brown laterite soil (A 
the steppe; the lowlands, however, were but dimly visible 
through the haze of rising vapor. The ice-cap of Kibo wu 
gleaming above their heads, appearing to be almost within 
reach. Shortly before ten o'clock they stood at its base, at an 
elevation of 18,270 feet above sea-level. At that point the 
lace of the ice did not ascend, hut almost immediately after- 
wards it rose at an angle of thirty -five degrees; so that, with- 
out ice-axes, it would have been absolutely impracticable. 

The work of cutting steps in the ice began about half -past 
ten. Slowly they progressed by the aid of the alpine rope, the 
brittle and slippery ice necessitating every precaution. T%ey 
made their way across the crevices of one of the glaciers that 
projected downwards into the valley which they had traversed 
in the early morning, and took a rest under the shadow of an 
extremely steep protuberance of the ice-wall at an' altitude of 
19,000 feet. On recommencing the ascent, the diflSculty of 
breathing became so pronounced that every fifty paces they had 
to halt for a few seconds, bending their bodies forward, and 
gasping for breath, The oxygen of the air amounted there, at 
an elevation of 19,000 feet, to only' 40 per cent, and the 
humidity to 16 per cent, of what it was at sea-level. Xo 
wonder that their lungs had such hard work to do. The surface 
of the ice became increasingly corroded. Htfore and more it took 
the form which OOssfeldt. speaking of Aconcagua in Chili, 
called nieve penttente. Honeycombed to a depth of over six 
feet in the form of rills, teeth, fissuies,and pinnacles, the ice> 
field presented the foot of the mountaineer with difficulties akin 
to that of a "Karrenfeld." They frequently broke through as 
far as their breasts, causing their strength to diminish with 
alarming rapidity. And still the highest ridge of ice appeared 
to be as distant as evei. At last, about two o'clock, after 
eleven hours' climb, they drew near the summit of the ridge. A 
few more hasty steps in the most eager anticipation, and then 
the secret of Kibo lay unveiled before them. Taking in the 
whole of Upper Kibo, the precipitous walls of a eigantio 
crater yawned beneath them. The first glance told that the 
most lofty elevation of Kibo lay to their left, on the southern 
brim of 'the crater, and consisted of three pinnacles of rock 
rising a few feet above the southern slopes of the mantle of ice, 

They first reached the summit on Oct. 6, after passing the night 
below the limits uf the ice, in a spot sheltered by overhanging 
rocks, at an altitude of 15,160 feet, — an elevation corresponding 
to that of the summit of Monte Rosa. Wrapped up in their 
skin bags, they sustained with tolerable comfort even the 
minimum temperature of 12° F., experienced during the night, 
and were enabled, about three o'clock on the morning of Oct. Oy 
to start with fresh energy on their difficult enterprise of climb- 
ing the summit; and this time Njarn, the spirit of the ice- 
crowned mountain, was Eracioue to them: they reached their 
goal. At a quarter to nine they were already standing on the 
upper edge of the crater, at the spot from which they had 
retraced their steps on Oct. 8. Their further progress fronk 
this point to the southern brim of the crater, although not easy,, 
did not present any extraordinary difficulty. An hour and a 



^Tav i6, 1890.] 



SCIENCE. 



3or 



ilf'8 further ascent brongbt them to the focnt of the three 
lighest pianaclps, which they calmly and systetiiatically 
^clioibed one alt«r another. Although thf stflt*> of the atmos- 
phere and the physical HtraJiJ of exertion remained the uatne 
Uti on the previous aBCt>«t, yet thin time they felt far leas 
lexhanated becaiifte their condition worally wao so m^b more 
'faTorahle. The central pinnacle r^cbed a height of about 
19,700 feet, overtopping the uthere by 50 to CO feet. Dr. 
Meyt-r wa» the first to treod, at half-pnnt ten in the laoming, 
the culminating peak. He plante<l a small (Jermao dag, which 
he had brought with him iu hiit koapsack. upon the rugged 
lava summit, and christened that- the lottiesl spot iu Africa— 
"Kais^ Wilhelni'H Peak.'" After having c-oinpleled the 
necessary measiircmentH, the travellem were free to devote their 
attention to the crater of tCibo. of which an especially tine 
view was obtainable from Kaiser Wilbelm's Peak. The 
diameter of the crater meatiured about (1,300 feet, ami it sank 
down sODiu 0UU feet in depth. Id Che t^ontherrj portion the 
walls of lava were eitJier of an ash-gray or reddish-brown 
color, and were entirely free from ice. descending almost 
perpeudicnUrly to the base of the craUa' ; and fu its norlbero 
half, the ice »lopeJ downwards from the upper brim of the 
crater in terraces, forming bine and white galleries of varying 
iCecpneda. A rounded cone of eruptir>n. composed of browo 
uhes and lava, roae in the northern portion of Ihe crater to a 
height of about 500 feet, which wa« partly covered by the more 
than usually thick sheet of ice ext4>nding from the nortliern 
brim of the crater. Tlte Iflrse crater opened westwards in a 
wide cleft, through which the melting water ran off. and the 
ic*i lyinu upon the we»t«rn part of the cnit«^r and tbv iuner 
walls Istiucd in the form of a glacier. What a wonderful c<5n' 
trast between this icy stream and the former liery incandeiicence 
of its bed! And above all this there reigned the alisolute 
ailence of inanimate nature, forming in its majestic simplicity 
a scene of the moat impreiiaive grandeur. An iudclibic inipreti- 
aiOQ was created in the atind of tho traveller to whom it had 
ODce been granted to gaze upon a scene like Ibal, and all the 
more when no human eye had prt-vioosly beheld il. And cer- 
tainly, as they ant that evening in their little tent, which they 
tinally reacheil at nightfall, after a moHC arduoUH rptum marcii 
through the driving mij^t, and carried their thoughts back to 
the expeditions of lyyT and 18SB, they would indeeil have 
changed places with no one. After giving furtlier details of 
the expedition. Dr. Meyer said that on Oct. 30 Uiey sorrow- 
fully hade farewell to Kilima-Njaro, the moat beautiful and 
interesting, an well as the gracdest, region in the Dark 
CoDtineDt. 

I NOTES AND NEWS. 

TBKBS are said to he at least u hundred thousand aeriv uf 
l^lOBpbate took scattered through the weptern part of the Sbite of 
Florida. The deponira average ten feet in depth, and are rich in 
phosphate of lime. 

— Tlie nfw government dry-dock at the Brooklyn Navy Yard, 
whicli lias been iu process of coustruction a little more than two 
yearH, wiw formally opf-iieil on the 10th intfiant, the doublu-turret 
monitor "Puritan" being the first vessel docked. The do«?k i.i fl30 
feet long, with an extreme width of 130 feet -1 inches, and a depth 
of 83 feet 8 inches. The depth of water over the gate-sill at the 
enb-ance is 2n feet 6 inches at high water. The puntpo liave a 
capacity of 80.000 gallons [ler minute, and cau empty tJic* dock, 
when no vraitel ia iu it, in un hour and a half. 

— Summer courees for 18tK) at Harvard Univereily in tlie follow- 
ig- named subjectB wilj be given ; four rwurseii in chemintry (viz., 
rneral elementiiry chemistry, ({uatitative Hnaly^iK, ijunnliliilive 

*anflly8is, and orfjanii; cheiniftlry), a coiu"*« in IxJtany, two courses 
in phy8ics(viz., elementary phvsicH and a higher courHe in experi- 
mental phyHicsj. two council iu geology (viz.. an elementary 
course given iu Cambridge, and an aihanoed course Rtven in the 
Held iu New York, Connecticut, and Ma«tf>achu»i>it«), three courses 
in French, two oour>ie« in Qerman, two couraes in field engineer- 
ing (viz., topographical and railroad survejing). acourwin physi- 
cal training, courses in the Medical School. Thuae cour»cii are 



chiefly clinical, and are designed for graduates and advanced 
student!. For information concerning nit course**, exce^it those 
in the Medical School, address the secretary of Harvard Univer- 
tiity, Cambridge, Uass. For information concerning tbecouraea 
in the Medical School, address: the niecrelary of the Harvard Medi- 
cal School, B08I0U. Mass. 

— The "Princess Loui»e," which arrived at Victoria, B.C., 
from Skidegate and way porl9, f>n the evening of April 24, brought 
news that on Feb. 24 an earthquake shock wad felt on all the 
idands around Skidegale, especially on the west coast of Queen 
Charlotte Island!*, where a few old ehunties were levelled to the 
gi'ouud. Tbo totem poles of the Indians sliuok tike leaves, and in 
some places the earth wart cracked. The shock lasted for aliout 
thirty »e<H>nds, during which lime the Indians were wild witli 
fright A number of them ran lo the cbjrch and crowded in. 
Since that time there have l»een about twenty different tibocks, the 
luet oiiv being 00 the 12th of April, although none were near aa 
severe as the first. A very tilight shock was felt in the Skeena. 

— State CleiilogiMt Winslow of Missouri made a report. Uay 0, to 
Gov. Frnnciit, of the o)terHlions of hh bureau during the month of 
April. During t1io month the work of the survey prugreised 
most favorably, not having been interrupted by the vaiiable con- 
ditions of weather which cauM'd i^erious hiuderance during the 
month of Monh Exc^-llent progiet^n has been made in the de- 
tailed mapping of the (!iial fiflda, Bo that now an area of over t*vo 
hundred square miles has been covered, and ifi ready to be plotted 
un the final 'fllieet. Field-work in connection witli the investiga- 
tion of the zinc and U-ad deposits was suspended early in April, 
nnd since that time Mr, Jenny and hut assistant have been busy 
preparing a report of their operaiioua and results, which will be 
publishe<I in a forthcoming bulletin. Early iu April the investi- 
gation of tlie clay de[>o(iil8 in the vicinity of St L<mis waa begun, 
and a reciinnaissanoe of the area includinR thews deposits is irom- 
pleled, and name aatnplee are collected. Work iu Iron and other 
south-eastern counties was interrupte<I in the early part of the 
month, but »ince then has bet-n prosecuted continuously, and 
much haM been accomplished in the syslemalic mapping uf this 
section of the State. The examination of the mineral wat>?rs of 
the State has also madeoonsiderableadvanc**. Springs have been 
vLHited in Henry, Bt. Clair. BeuUin, and Johnson Counties, and 
samples of water for analy.*i« have tieen collected from a duxen 
difTerent localitiea. During the month. Bulletin No. 1, the Rrst 
publication of the survey, has been preporxx). publiHiied. and dis- 
tributed, nearly Hfteen hundred copies having been sent out to, 
jieople in the State and elsewhere. Caeea for the StMe cabinet 
Imve lieen put up in one of the rooms of the survey, and are now 
nearly in a condition to receive specimens. TheoollectionH of the 
survey already include over eight liundre<l gpeciuienti. St^me of 
these have been prepated, and will be lubeltcd for exhibit in 
thew; cawas. 

— Mrs. Iflabel Mallon ban been added to the editorial stofT of 
The Lttdiea' lioJite Janniul of Philadelphia. Her new poeition 
makes her the heet-paid fashiou-writer in the country. 

— Three cash prizes, of ilfty, thirty, and twenty dollars respec- 
tively, are offered by fubUc Opinion, the eclectic weekly niaga- 
ziiie of Washington, D.C., for tl»e three best eftsay«. not exceeiling 
two thousand words, on the subject "The Study of Cunrcot 
Topics aa a Feature of School, Academic, and College Educalioa.* 
The paiKTs must reach PtMie Opinion prior to June 13, and tha 
award %vill be made by a committee of three well-known educp- 
ton*, to bo selecteii uiid announced before the clo«e of tbe compe* 
titiun, Tlie prize essays will lie published over the signatures o 
the writers July 5. Pariiculars of the contest may be had by 
addressing the editor of Ptiblic Opinion. 

-~ Bulletin No. I of the Miwouri Geological Survey, just issueil, 
contains a report of the Stale geoloKist, Arthur Winslow. and 
an article by him ou "Tbe Coal-Beds of I«fayelte County;" "Tbe 
Building Stones and Clays of Iron, St. Francois, and Madison 
Counties," by O. E. Ladd; "TTie Mint-ral Waters of Saliae 
County," by A. B Woodward; and "A Preliminary Catalogue of 
the FOK^ils occurring iu Missouri," by G. Harnbacb. This bulle- 
tin t» llie first of a scries to be issued at intervals. 
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pttpen kn soUalU>d. ftod twontf oopiiw of tlw i««ov coDtAlolng >udL wiU b« 
dullfd thf> AUthoi an r»()MMt lu advaooo. It«}ftfil»d DftOuiKripU will b« 
r«tuni*(l to tiM Autliori onlr vb»Q tlw r«<iuUlt« unooac of |>ott«ff« acnom- 
Putins' ili« muixuoiipl. Wh*t«TM U lut«i>dcd tot InurtloD man bo untb^ntl- 
OatMl bT the iitiiD« and addrou of tbo «rlt«r: no4 ii»i.'«vii4rlly for [inhllculin, 
bat as M irnantity of K""*' fnitb, Wn Art ni>t bnld nnnMiIvi'it i-i'*(ii>ualhl>< fcr 
KBT Tlow or npinlnnia niprrwM-^l Itt thn rimimiiiili-atliin* at niir Giirmapoudi-uls. 

Attaatins \» oallnil In tbp "Wauta" L'olitinu. All »nr luvltetl Li) uNo ULn 
aoUclllBg lafamatian or «t-i>hliiK ciew pufelUuaii The name and addreaa of 
KpplloMiU ahcMild ba iflYeiQ In full, bo Uud uuiwan will go dlrMt lo them. Tii» 
'* KxcbUf* " oohimn i» Ukavli* opso. 
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MENTAL SCIENCE. 

Motor Expression of Ideas. ■ 

A nREAT deal of stuHy him luuly itovu givun to the phcnomeDa 
of aiitomatUm In their rarinu'4 am] i^iertiloxirifc forms, ftu'i-u bns 
been accumulated a InrRe nnmlier of lite fxtreme raivm in wdirli 
persons write down qiitt« oltllKjrat^ Beotcmi's and ate unc'iiisdoiiM 
of doiojc »o. and Ihe view has iH-eii advaniT<l that we havy here 
the minule begioniiigs out of which develop thetv p4^'uliur cases 
of the separntion of ppraonality into two or more fffo«. It in, how- 
ever, the study of the iiinr» tiornuil ca^es, in which the ptijcbo- 
logical factom are more easily aoalyztHl, I hat reeius to be promiBing 
of intermting and praciical result*. The typical expiTttnenl 
consiHls in tixinK lh» attention of the fluhject in one direcliiin, 
placii)); ID bi» hand a )>eQril. and observlni; what will remilc [f the 
hand holding the peucil \jv tempt^Ml (u move. With aonie »nbjecta 
Ibere n-rtolts a very etenrly writt-«*o word or words refleclinir what 
WOH upiiMrmosL in tbeir thoughts. The sutijet-t i^ often an »ur- 
priaed a» any one, having no <>onncioiiMi)e»B of what he had done. 
M. tiley. who hs'* trifd Ihe experiment with a number of persona, 
offers the su^K^^lii^i) that lliw motor aulomBtiNm may be a part of 
a geni.'ral mental teiidemty. It ia well known that aomt pemons 
do their mental reprP8enLatJon by vUual pictures, others mainly 
by sounds, and a third variety by motor ima$;e«. The lani cIh&b 
woidd he lepresented by ihoM! who n^ticulatu as they H|>eHk. who 
think aloud aa it were, who talk lo IheniBelve;!, and. in ahort. to 

' BuUotlnudfllaS elrt*^ fln Pa;t!bolo|t<" Pbralotngiquo, \9m 



witom tbinkinjE '» antion. It ii likely that with auch |>nwM 
thoiixbt expredSM iw^lf in action mnr«* esi»iiy than in othi-r* 
hence thi» au'o aatio -.vrilinz bpti.'nea related to a bectt^r iin< 
stood vlnKs \*t pliennm'Mia. The augi^tton 'a capabltt of an ex> 
perimenlal wrilicalinn, and well deHer%'es it. 

*" A New Use of AutcSuggestion.' 

Tbeac-ting-r.ut of a i^ng(;eetion impotUNl upon an hypnotic •( 
ject by the hypnotiser hiu lM>eii compartwl to the aeir-lmpoaini^i 
a laafc or a vnw. In botb caiett there ia more or l«w posMbililv 
the suugMiiun failiuK (o Iw enacleil. deiicodiiitc lari>cly on 
oppcMition to the nornial hnbits and |>ower« of ihti individual tl 
the BUfotefltion arouse*. Thi^ jtower i4 very difTi-rc nl in diiTei 
Ifenons, and we have a Rood iilualratiun of it in the ri^lativ« dt 
calty different perwns have of i>ugg»tinf; themselves Co sleep] 
niglit. It itf firiiilarly fjuuible to train a ko<>'I hypnotic aubjcrti 
put biniHelf lo sleep either by iuiaf^ininK that the operator wtrr 
doin? it or by obiervini; a cj^rtain cereamay, and so on. A lari 
part Cif the wonderful cures ao constantly hrouKht before rhe u 
lie may b^ \iewed as ia^tances of nutu-aufc^eittioa. Dr. Uurat 
Hboivn th'it ib'H p iwer miy hi tiljlixed in caw-* of rrime hy| 
c:illy BiiRtre^led. A pnti^nt wiablu^ to b^ bypuolixed oftener th: 
he could be atlenUfMi lo. wa» tauL-ht to hyprioUze himaelf, and 
with Kood »u(.-ce«8 The tiut^geation waa iftven to bim to commit 
u thefi, which \\^ promptly did. Up>.>n awakeniiiu;, he forgot all 
al>oiit it. and it wau inipo««ihle to get him u> acknowledge llir 
deed. He was then told to h.Tpnulize himself for the purpose of 
recolline the cirL-umslauen of lUe cai>e. lie awnkc, and rulua- 
tarily t<ild the whole tttory just oi* il huppc-ned. The aauie ex{M 
ment wna 5U(.-ci<fa(ully made ufNin other siihjecta; and the rone 
«ion«lrawo by lit. Buret 18, thai Riito-siifEge^lion offers a aafe 
uwful method of diycovenug tli« hypnotic ori»tin of a crimen 

An IntcrcBttng Case of Brain Localization' 

Thfie it> in Faiia a mutual a<itopi>y aociely. eiich lU' ml«r 
which idedgea hit. b(»dy to be ditwerled alter hi« deaih by the rcA 
SpecinI attention is given t<> the brnin. and the society i'h citai|*oied 
of uell known M^teiiti'«ls. In ihn way >l Maiiouvrier mn*}<p a 
uirefut Atiidy of the brain of .M. Adolphe Itertillon, and In a 
fupplemenlory note calU attention lo a few iieculiaritieti of apecial 
intereat. It appears that 11 Berlillou waa deaf in the left ear. 
and bad been »o from inftiucy. The ueit»e of beatini; having Iteen 
locali)^ in iba flr<t temporal convolution, Ihia pnrt of the brain 
on both sides waa examined to nee whether tliere waa any differ- 
ence in the development uf the two halves nf the biain. It wsi 
found that while on the left >ide Ibis convoluti'^n was well deveU 
o|ied, with a niimlier of slight ridgiei and fnrrow^ in it, on the 
right »<ide it was Hrnullur and without lhe<e chnrncteri-'tire (tlie 
centre for each ear ia located in the oppoaite bemiaphere of the 
brain). While, nf courae, a single ob!<er« ation of tbi« kind is far 
from conclusive, yet the method is one pramiaing to corroboraie 
general izut ion •< otherwise n-aehe'l, aud to aufcgeet and Explain 
peculiarities bnited upon Ihe individual rapnhilitiea. 

Visualized Sounds. 

A correqKindent of Nature sends an interf-ating account 
oBSociation of visual imaeea with the aounds of miiDical tnst; 
menta. ''Tiie round of an olioe brings Ijofore me a white uyrari 
or oiieti^k. running into a nlutrp point; the potot tx'coniiiig inorF 
finile if the not4> \* acute. Ulunter if It la giave. The olieltHk ap- 
jteflFa to be abarply defined and aolid if the note t? loud, arid ragtie 
and vu|>on)Ua if It iu faint. All the notvH of the 'cello, the 
high oolea of (he baftM'ion, triini]ieL, antl trombone, ami the low 
nnle.1 of tlie clarinet and viola, make me aee a flat anilutating 
ribbon of atrong white tihreit. The tone of Uie horn bringa befon 
me a aucceiitrion of white circles of regularly itradated lAvsn', ovv- 
lappiog one unolber. Thette circles and the ribbon flcwt paat aw 
horizoutally, but the itoint of the obelink seema to come to me.** 
The writer add<. th:it, tbooKh ahe has b»n aecuntotued to bearing 
inunir all her life, iheae effects have beou noticed only for five 
years, in which time they Imve ttecomemoio frequent and clearer. 
If she is familiar with I Ik* score of a piece, tbeae viitualirattmurae^m 
to slightly prei'4^e the actual sounds, The images arc diatUict. 
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seen floating hImmjI balf tray twtween the necr and tbe om]i<Httni. 
Wliik* tiie cx|ilanaliou of lhc««* peculiar niwnriiitloriR » a» ret ver>' 
<lofi?ctive, llii> prH^sibiltty or iheir ntiUri|>ntii)i; ibt* Miuods auil their 
<:.im|>aratir(>ly recent prowth. art? iiitort'j^titig fwilures of bis case, 
Croia vrbJch a possible explanalion uiiKtU [n-oecL-d. 

Physical and Mental Powers. 

A nuniber of physical meimurtMneat't biive bi^eo niadt- upon 
3,134 C«oiI>rii1s;i*«tutlt'ut« witbiii the past few years, and Dr. Venn 
has tabuliitf-d tlienp for the pi]rpo<u> i>f oomparJnc; mental wtlb 
physical faculty. Ttie measurements takt- 11 were the distance it 
which "diamond" type could be lead; tb** iimxiiiiuin pull r>xerted. 
as in the at-l of siret'^hiu;; a Uuv; ibe niaxiomm cqMeeze of encb 
band; the be.iri vohime, which is the product of the exlrenie 
leDKtl^ by t)ii> extreme breadth, by the heiL;ht above a ^ivea plane; 
the lung cipacity; and the height and weifcht. The men trere 
further ulassiUt'd according to Hehuhinibip in lliree Kriide:^. A. B, 
and C, and the nveraj^e* of all the roeasurements were sepanilely 
tabulated for the three ^r'tidcd. A« coin)iaratively larjie and 
homogeneoui* K^aufts are d»>alt with, any correlation of nuperior 
physical with HUfwrior mental capacity should hu evident. The 
table?!, however, aliow that there in no practical ditTcrcnec in any 
of the physical avoragt's IkIwwu ihn three grades, exeept in one 
reepecE, the nln^nk'th nf pull. flpre tbt? loweat grade bna the 
largest average, while the hij>he§t grade haa the lowert. Dr. Venn 
iulerpretx llm to meno that each grade of Hludent;* has iib«.iut the 
same general physical dcvi-lopmeot. but that atrength of pull i^ 
something Ehnt reMiUn from H|)e<'ial dcvotinn to athletic sports, 
and that it in tiie men whadomit devou* tbeuf^lreHBoasaidaoDBly 
to scholarship who hnve nio^t lime and inclination to develop thitt 
aide of their physical culture. One other di)<tinettou is aleo uotc- 
wortliy: it U Hint Ibe head volume of the tirit grade in scliolar- 
ship is greater than in Ibe lowest grade, Tlie difference amounta 
to about one seventh of the tize of the head. Uow important ttiLs 
fact may l>e muMt If derermined by future statistics. When tabu- 
btted according to iigc (nine-tecillib uf the men are between nine- 
teen and tweniy-fonr years of agei, tl ttcemH clear that tbe heads 
of univei»ily 'students keep on growing at least until tbe age of 
twenty-four, while in the |>upulatiun gem-rally the growth stops at 
ziiuel(«n yearn. The hpi^ht of the phyficjil powers seems to be at- 
tained at the twenty-aeooncl orlbetwetity-elurd year. While these 
results are in agreement with the modern tlieory of tbe relation 
of Qiiod and body, they abow the necessity of diHiiictive uieanure- 
inenti and careful interpretation, if aurc results are to l« obtainofl. 



HEALTH MATTERS. 

Noae-Bleed. 

Obstinate no«»e- bleeding i^j frequently one of ibe mo«t difficult 
thlnga to check. Several aggra\ate<I rases have lately occurred 
at tbe Hospital of the University of Pennsylvania. As a last re- 
sort, Dr. D. Hayea Agnew tried barn-fat with gr«at suocew. Two 
birge fylifider* of bacon were force*! well into the noetrtla, and 
the hemorrhage ceased at once. Tbi* is a very ixiniple remwly, 
and one which should be remecnbcred for cases of emergency in 
tbe country. 

Ground-Water and Typhus. 
It is well ttnown that a connection ha»i been observed (in Munich 
and other town!") between ground-water and typhut; the di^^ase 
gniutug force as the water goe« dowa. and declining an the water 
rises It js thought that certain decompositions are favored by 
air taking the place of water in Ibe ground. While in former 
years Hamburg has exemplified this effect, saya Xatan:. tlic la»i 
typbuD epidemic tltere. according to Pmfessor BrQckner, was 
quite iu discordance with tbe variations of ground-water. Frora 
1B&8, it ia stated, the typhus mortality in Hamburg steadily fell 
from 19 to a or a per 1000; but from 1885 it rose again to ; 
and whereas before ISSH the epiileoiic was a summer one, with 
its maximum in Auguitt. it now berame a winter one. with max- 
imum in December. The curve of ground-water continued to hare 
the same course ae before. Profesaor Bruckner p«>int!) out that 
tills epidemic of ltfM-b7 correapouded in time with certain liurbor 



works being carried out at Hamburg; and he attrilnilw it to tbe 
upturning of enormiiH ma^tsos of eajlh, the abode of niiraherlpaa 
bacteria, wbo^> diffusion among the inhabitants wan thus- facili- 
tated. 

The Phyalology of Taite. 

The looalixaiton of the dilTerent forms of taste sensations la a 
subject wlilrh is iwually cur?«i>rily pusaed over in tert-lmoks, with 
the statements that tbe posterior third, the tip, and sidea of the 
tongue only are ^ensilivc; that Kweet Hub^tances arobeat pert.'cived 
by the tip. bitter ones at tbe back; and so on. In a German 
nipdical journal is an alwlract of inleresling observations by 
Oehrwall, who, fiy the aid of a lens, stimulated the individual 
papillse by means of a fine brush dipped in Holutions of sugar, 
quinine, acetic acid, and salt. Ho found that, as had before lieen 
observed, Ibe circumvallate papilla? were ]>arttcularly sensitive, 
but Chat on the sides and tip ttie funciform papiUtu only wero 
sensitive. He estimated tbat in the whole tongoe there were JKO 
to iW) of thp*.p papilla?, of which he found 125 only to respond to 
stimuli, Many of them appeared to l>e excited by all four of the 
»ut's(ances emptoyp<], but in other ca^es iKipillie were found to 
resjiond to one form of stimulus but uot to another. Thus nine- 
teen per cent responded to acetic acid, but not to sugar; twenty* 
four per cent n hich were sen»live to acid were unaffected by 
quinine; while fifteen per cent which recognized sugar did not 
respond at alt to the application of quinine. All of tbe pnpillie 
were sensitive to touch, pain, beat, and cold. When stimulaicfl 
by a niild farndji- current, an acid taste only wbh excited. He 
contirn^ed the observations of older authors, that most of the 
anterior two-thirds of the dorsum of the tongue was devoid of 
gualatury I)apilia^. 

Tbe Pre-Prontal Region of the Brain. 

Modern physiologists, says a Berlin correspondent of the Lan' 
iv(, regard the pre-frontal pan of tbe brain as the seat of charac- 
ter and intellect. After the removal of this [tart in dogs aud 
monkeys, no paralysis of any muscles or loas of (tennihility occurs. 
but singular changes in tbe behavior, emotions, and character of 
the animals have been observed. They l»ecoiiie livelier, rettless, 
nnpntient. irritable, <iUBrretB<.>nie. and riolent. Tbtir movemenla 
R-em purposeless, and their atlention t^ what is going on wround 
tbem, and their intelligence, are diminished. These observations 
have been cooEtrmed by similar phenomena in tbe case of human 
lieiDgs, Tlie well-known ■'Crowbar case," dosoribed by tbe 
American physician Dr. Harlow, Is one in point. A young man 
was busy tamping a bursting- charge into a rock with a poinUd 
iron rod. when tbe charge suddenly exploded and the rod entered 
his bead under tbe angle of tbe lower jaw, came out in the fron- 
tal region, and was found some distanc-o off, covered with blood 
dnd bmin--iubFttauce. He tK'caiue childish, wilful, fickle, and 
reatlees, and suffered loss of intellertnal power. Gradually, how- 
ever, these symptoms disappeared: be recovered, and lived for 
thirteen years. His skull is preserved in Harvard Cniversitj. 

Gastric Juice and Pathc^eoic Germs. 

Drs. Kiirlow and Wagner, in a paper (m "The Influence of 
Gastric Juice on Pathogenic Germa,*' which they publish in the 
Vrnc/i, describe some intere»tingex[>eriroeutawbichlbey have made 
on this subject, from which they are led to tbe condusiou that ron- 
etaut or specific microbes do not exist in the stomach; and thoae 
which enter it, together with sputum, food, or other iogesta, are 
only accidental and temporary residenls. and cannot live in the nor- 
mally acid contents of the stomach. Guiftric juice is, according 
to the authors' ex|)eriiTietits. sn exccHdingly strong germicidal 
agent, and when living bncilli get into the intestinal canal it ia 
due to various conditions entirely independent of the gastric juice. 
When tbe latter is normal and in full activity, only the moat pro- 
lific niicrubes. such os tubercle bacilli, Ibe bacilli of anthrax, and 
perhaps tbe slaphylococci. escape its destnictive action; all others 
are destroyed in lesa than half an hour. Similar influences exist 
in tbe inteatines. as provetl by inoculations with tbe cholera !«• 
cilli. On the latter subject tbe authors intend making further 
experiueuta. 
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Caisson or Tnaoel Disease. 

As one of the Hew York memlieni of the hoArd of consnitants 
of St. Freiicia Hospital. Jersey City. J. Leonard Cominfi^, M.A., 
M.D., of Nt-w York, bad the rare opportunity of Bttidying a num- 
her of cai*t>8 of tliat n*markabIea(roclioii kuown a» tli)} "caisson'' or 
"tunnel di^esse." wrhich he rejKJrted in ilie Medical Record for 
Nay 10, 1890. Tbi! diM>UHt U un affectioti of ttie ^piruil cord, due 
to a sudden tranHition from a relatively higli atiuo5'|>heric }ire&5- 
ure to one mucli lower. Hence, thow who work in caissons, ur 
fiubmeri;et) tunnels, under an external pressure of two atmcs- 
plieres or more, arc liable tx> be attacked by the disease ahortly af- 
ter leavins the tunnel. Tbu seizare never, however, occurs while 
tb* subjoct is iu tbe caiswyti, or, in other words, while lie remains 
under pressure. 

The chief cliniCHl features of the disease ate pain, which may 
be relatively mild, as when contined to some portion of one or 
mot« extremities, or of rrigtiirul intensity, as when it appears in 
the ear^ kuees, Iwck. or abdomen: HnH><iihesiu and [mratysia, 
usually of paraplegic ly]K-; bladder xynipluuis, ausuining tlie form 
of retention or incontinence; and, more rarely, rectal disturbances 
(usually incontinence). 

In cases of moderate severity IIk? patient u.'tually recovers in a 
few days or week*, wbile in the very wvere oiles be ^niduully 
loses slreUKth, and eventtintlj ^uccuntbtt. B^-^idos theae extreme 
pha^'S of the disea.w, lliere i^ iva intermt^liate class of oaneH in 
which the patient, thoU){h grievouely ill. may recover sufficienlly 
to ^t ulKiut with t^licki), or even unnis.Htf<t^|. Jn these cases re- 
. oovery is, however, but partial, (be subject remainiug mure or 
less feeble and hypera.«Ihetvc during the remainder of bis life. 

Since Trifier, a French i?ngine<»r, firnt dwicrilK-d the cbamcteris- 
tic pains of the cai8«>on-disease in 1841. the affection has &eveml 
times received atlentiiTn at the hands of Euro|ieun physicians who 
were in a jtoHilion to ol>serve It iu connection with the diving-bell, 
bridne-btiilding. mining, and other o(»eraliona reeiuiritig the use 
of couipressod air. 

In the United SHtates several opportunities of studying the dis- 
ease have occurred during the \As.i feva years. The most ntite- 
worthy of fiuch occasions were the coostruclton of the St. Louis 
Bridge tu 1S68. the Bnmklyn Bridge al New York about the eame 
time, and the Hudson Riier Tunnel nt a Inter date. 

The Inefficiency ol Sand Filters. 

Drs. Prankel and Piefke of Berlin have recently made an ex- 
luiQstive study on the lillrBtion of drinking-«ater through sand 
{ZeUachrift fur Hygin\e. No. 1, 181K)). Their cxiM-riwentH con- 
clusively prove, says Xedica} Nmcn. that the daneer of infection 
Jrora impure water is only slightly reduced by titration through 
sand; Imcteria passing tbtougb at all times, but iu liirger num- 
bers just after the filter has been cleaned, and nguin after it has 
been in use for some time. 



LETTERS TO THE EDITOR. 

*^ Corrttponitmta ttrt rrqtuttrd to btt OM bfirf aa poMitAe, VKe tertUr'»nam4 
U tn all catet required om prwif trf ffuod fnilh. 

Tht fUtor mmU (ke Qtttd to ptMith a np querie* coNAonanf wtth fft« <Jiaracl«r 
of ttit iournal. 

On mjurtt. tmmts rnpin of titr numbtr eonlainfttg hi* eommvttication mill 
lis fuminkrfi free tu ttnj/ earrrajnt^deHl . 

Census of Hallucinations. 

Mat I ask for the publicity of your (tegeti to aid me in procur- 
ing c<i operation in a scientific in vtettigo t ion fcr which 1 am re- 
sponsible'/ I refer to the " Census of HalluoinalioiiH." which was 
IwRun several years ago by the Society for Pttyrbicnl RHm-arch. 
and oC wbjch the Juternuliunal I'ongre-'s of Experimental P:^^- 
eliolo^y at Piiris. hist lAummer, usHumed the future rt^t>onfiibility. 
naming a committee in each (N)untry to carry on the work. 

The object of the intjuiry ia twofold: Isl, to get a ma^ of facts 
about hallucinations which may serve as a baals for a »rienti6c 
study of these pbenoraeua; and. 2d. to sHcerlain api>ronmately 
the pTOfiortion of peraons who have had Mich experiences. Until 
the arersge frei^uency of hallucinnlions in the community is 
known, it can never t>e decided whether the ra-callod " veridical " 
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luilluci nations (visions or other " waminga '* of the draUi, etc.,of 
people at a distance) which are ao frequently reported, are Wia- 
dental coincidences or something morv. 

Some eight thousand or more persons in England, France, and 
the United States, )mv« already returned answem to the qiicrtioa 
which hpadi> the cennus- sheets, and which runs as roUovrb:— 

" Have you ever, when completely awake, bad a vivid impiw 
slon of iieeing or being touched by a living being or inanimate ob- 
ject, or of bearing a voice: which impression, no far aa yoa oooU 
discover, was not due to any external physical cause?" 

The congress bO[ies that st its next meeting, in Englazid in 
1^93. as many as fifty Ihuusand answent may ImvelKvn cr^Uected. 
It is obvious that for the purely statifitical inquiry, the anawer 
'* No " is as impciriaut as the answer " Yes." 

I have Iteen appointe<l to superintend the census in Amenoa. 
and I must eametitly Itespeak the co-openitiou of any amoog yaor 
readern who msy be actively inlert'»ted in the subject. It is dear 
that very many volunteer canvassers will be needed to secure 
fiuccess. Each censns-blank contains' iastructiornf> to the colkee- 
lor, and places for twenty-live nam€>B; and special blanks for the 
"Yes " cases are fnrui»hed in uddiliun. 1 shall be most happy to 
supply these blanks to any one who will be good enoug:h Iu make 
application for them. Wm. Jamib. 

HarT*rd UnivvnUy. Camfartdew, Mass., tUj 10. 

The Winnebago Conaty 4 Iowa) Meteorites. 

On Friday evening. May ?. ISDtl. nl 5.13 P.M , standard western 
time, a meteor was obst'rv<»d o^•e^ a good part of the Slate of 
Iowa, and is drscribed as a bright l>a]l of fire, moring from weat to 
east, leaving a trail of smoke which wa<i visihh? for aome minute*. 
It was arvomi>anied by a noise likened to thtit of heavy crtunonnil- 
ing or of Ihumler; and many |>eople rushed tn the door«, thinking 
it wait the rumbting of an earthquake. Substantiated reports 
have been received from Des Moines, Mason City. Fort Dodge. 
Emmetshurg, Algonia, Ruthven. Brett, and Knrest City, The 
noise was also heanl al Sioux City. Soiuo of llie»e places were at 
ajlistanceof over a hundred miles from the point where the mele<ir 
fell. It explixled about eleven miles north of Furesl City. Win- 
nebago County, in the u^itre of tlto nortneni [nrt of Iowa, lati- 
tude 43** 15', longitude 93" 4.V west of Ureenwich, near the Minne- 
sota State line. The fraiimcnts were scattered ov«r a considerable 
surface of ground. Up to the present time, there have been found 
a 104-p'fund, a lO-ixMind. and a lO-pound mam, and u nuuilierof 
fragments weighing from one lo twenty ounces each ; and n (tart 
of the main ma«s of the meteorite is believe«l to have po-^ed uver 
into Minnesota. The pieces are all angular, with rouuded edges. 

This meteorite is a typical cbrondite, apparently of tlie type of 
the Parntillire group of Heunier. which fell Feb. 28, 1857. al 
Parnallee. India. The stone is porous, and when it is placed in 
water to ascertain iU eperiBc gravity, there is a considerable 
ebullition of air. The spnriiic gravity, on a fifteen -gramme piece, 
was found to be 3.039, The crust is rather thin, opaque black, 
not shining, and, nnde^ the microscope, is very scorioos, re»em- 
bling the Knyahinya (Hungary) and the West Lilterty (Iowa) 
meteoric stones. A broken surface shows the interior color to be 
gray, spotted with brown, black, nnd white; the Inttcr showing 
tlie existence of small s|»eck8 of metoorie- iriMi from one-tenth 
to four-tenthr* of a millimetre across. Troilite is .ilso present 
in small rsnnrled ma.'-.'ieij of about the same size. On otie broketi 
surface was u very thiu aeain of a soft l)lack sul-stance, evidently 
grapliilc (t), and soft enough to mark white |>aper; a felspar 
(anorthiteV) was also observed, anil enstatite wai^ also present. I 
present a |>8per on this meteorite at the meeting of the New 
York Academy of Sciences, May V2, and will give fnll particul 
at the next meetmg, 

Tliis 18 the fourth meteorite lliat has l>een seen to TrU in 
The other three falls were as follows: at Hart font, Linn 
Feb. 33, 1S47; at West Liberty. Iowa County, Feb. 13, 1875; ui 
the great fall of siderolites at Estherville. Emmet County, Ml 
10, 1971), which fall comprised over two thousand pieces weigh* 
ing from a t«uth of an ounce to (our hundred pounds. 

GROBOB F. Kc.nz. 

New Turk. UmfV. 
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A KEHAKKABLE meteor, or metl>nric nhower, paaitpd over thi« 
State Bt 8.3t) P.M., Friday. May 2. In spite of ihe bri(clitDe«j of 
tht' sun, tihinsiig at Che time in a nearly ctoutllt^sB sky. the lizht uf 
the jjietottr was very nuticeahte. It» greot size, powerful illumi- 
nation, dinchnrK^ of Fti>nrk8, romet-like tail three to five degrem 
in leDKtfi, and ihc Rreat train of smoke whirh matked its course 
for a full too taitiucf^t* after its pai)&af;e, cnaile a Btrong and laating 
inipivwiun vn the mintln of nil who haw it, Unfortunately the 
clnmor over an exciting gnrne of bnll ]}rcv4nt(.id tbc many mem- 
bers of the college who iiaw it from making an (vireful olaerva- 
tloua sa they would otherwise have done: ao it wkh impo^aible to 
tell vrlietJier its pati^age was accompanied by sound or not, al- 
tboiiKh Fiirint^r» nL>:ir here report a faint liiiuiing noiHe. It »p- 
IMmretl to eiittT the atmospliero about twenty to thirty degrees 
»ion'h of the zeniih, and, dpN(;ending al an angle of nbnnt hfty t<> 
sixty degreei), i>a^od below the horizon north-north-west of this 
place By telegraphing, one email meteorite weighing ODe-Hfth 
of a pound, and *evenil fiagmeutn from a '70-p<:>und out*, were se- 
cured, and analyses and niicroacopic sections al nnre made They 
contain a large amount of metal for the ■■ «loDe " elaeft of meteor- 
ites. 

Following \» the analvfliK ot the matrix of the 70-p<mnd nietv- 
orite; silica, 47 03; irun oxide. 311.43; oxide aluLiiifiium. 'iM; 
linif, 17.58: magneflia. t>.im: lolnl, 99.94. 

The ftpeciSc gravity i* 2.83. The ahower covered an area at 
leafll two and .a lialf milen long by one wide, near Forest City. lo. 
Then) Uie oieteontea lire isHid to have fallen in great uumbers; 
ami already maiiy have been found, varying from a few ouaces 
to sixty or seventy fKmndH in weight. 

It eeeiUB worthy of nifntion, that, in accordance with theories 
entertained here, a UK)-pouna aerolite has ju^t been found in Kos- 
tiuUi County, »ume thirty ut forty iiiileii further north. Thet« 
lueieorites oil have the cliaracleristic buriH^I. blackened surface*. 
Wilhin they atv light gray, inters|)erned with Innumerable irreg- 
ular spot' of iron. The many exaggerated and excited reporte 
make it dillkrult tu get at fact^: 6C it tieemi> bent for the prewnt to 
Diake only a preliminnry Klfttement nnd anal \!(i^, until we can 
make a full and accurate re|x>rt on this last and highly interest- 
ing Iowa meteor. JOBEPu Torrey, Jr. 

Erwin H. Barbour. 

lowtt Cotlvgts QrimiKll, Majr 9. 



BOOK-REVIEWS. 

Dit Entatehuvg der Arten durrh rutimHche Sondernng. Von 
MoRiTZ Wa(!NER. Ba«>1, lt»9. 8*'. 

MORITZ Waon'gr, traveller and journalist, waa bom Oct. 8, 
18ia. at IlayreiUli, and die<l at Munich, May :i<), 1887, by hi» own 
hand. He regardetl the principal achievement of his life to have 
bc^n the enuncialiou of his theory of the origin of spectex by 
geographical sejHindion. He wmlied, towiird the dose of his life, 
lo publish n conipreheu&ive work on this theury; but an accident 
having crippled him, and lline-is interfering, he never cari'ieil out 
his pur[M«c. (ii? nephew and namesake, Dr. MoritJ! Wagner, 2d, 
of Baden by Zutieh, has collected mosl of the elder Morilz' essays 
\u n »iugle bulky volume, to which lie has added his own " rider" 
in Che shape of a siieculutive dissertation oti (he origin of life aTid 
the evolution of species, and Ttreflxeil a memoir by Von Schenier. 
In judging of Wagner, we have to rememWr alwayii that jnunml- 
litm was his profriiHion and means of DUpjxJtt. and that natural 
history, tlujugli hi« tuvoriiiisrudy.iitways occupied awcotid plucc 
iiutil the laller pAri of bin life, flis fatJier wa.s a »cboot-tei)c>ii-r 
in piior circunistancts. and wfih fiix ehtUIrrn. Young MorilK 
nho*ved hw master passion by keepii)if animalH and making large 
tolloctionH, When only tilteen yearn, he coutriiiuled editorial 
uriicleo 10 wtme of the local newsijapprs of Augsburg, where his 
family were then li»ing. In lt*31I. when lw.*nl>-tliiee yeani old, 
lie undertcRik his tirst journey, going to northern Africa, where 
be fieeured an appointment to accumpuny the French Army in 
Algiers. The necessary preliminary outlay waa covered by ad- 
vance« made by bin brothers and frieoda, and nil the expenses 
were Hnally met by (he »ale of hie coUectiona and the eftrninga of 



his pen. He nent frequent letters to the Augstntrger Alif/fmeine 
Zeitung, then aa now a leading journal. These letters wore 
eminently successful; and from this time on, Wagner undertook 
one journey after another, earning the means by bin writing. 
Afier hU first journey he felt the lack of scientiHc training, and 
accordingly apent two years at Gottingen, studying geology prio- 
ci{}ally, maintaining all (he while bis newspaper activity. Uis 
next enterpriire was a journey to the Caucaaus. Black Sea. and 
Persia, and Inter followed hl<) prinijjpnl journey. In company 
with Vnn Scherxer. he came to New York, May, I85a, travelled 
over the United Stateit for a year and in Central America for two 
yearii, iiuich of the time collecting archfeologtcal material for the 
BritiKli Muticuin. His reputation asn wrilerand traveller attraetetl 
the favor of the King of Bavaria, who gare him liberal aid for 
another long exploring journey to Central and Sotith .Vmerica. 

Except a* regards the Australian and polar regions, Wagner 
|Mi<i>-e<ii»ed an intimate acquaintance with all the princifral fHunaa 
and Uortu of the world, and the central interval of all hiti work 
lies in llie study of the gcograpiiiciU distribution of ei>e«:ic3. The 
phenomenon which attracted hi» attention niottt was that of cloaely 
allied species occupying aeparated areas of dialrihutton. ' ThttB 
unioug mtllebnakes, all of which are American, Crotalua tlitriiisnit 
Wloiigs to the Atlantic Tuunu; C. rhomtbifer, to Central America; 
C ■fiiiioriuit. to the uouth-western United Stales; C. Itrgt-mitlM, 
to the Itocky Mountains; C horridus, to Brazil; and so on. Siiui- 
lar iniitajiceit recur in .'ill classeH of pliint^ and animaln. The most 
striking examples are rumishcd by tbc humming binis, some uf 
which are widely distributed, like mir own TVocAiViw catuhriB, 
which ran.nes fnnu Mcxieo lo l..abrador, while others are E>xceed- 
ingly restricted, there being a number of species which are limited 
nut merely lu a single mountain, but abo to certain altitudes. 
There is, ^nya Gnuld. a new species about every lhau<innd feot. 
The genus OrenirochiUui ocwuirs only nt great height-s, lO.OftO feet 
and more, and ta represented by distinct speciea on Aconcagua, 
Cotopaxi, Chiniboruzo, Cayambe. and other mountaim>. Orwitro- 
chiluH chindwraat tiveu up to 16,U00 feet, and hunts for Uies above 
the snow limit. Wagner's writings give these examples aud 
many olherB. niisclassof racts acquired an immense importance 
in his mind, and N-d him to think Ihat £)H.*L-ie6 always are distin* 
gui.thed by .separate areas of distribution ; and «« a corollary from 
this opinion he maintained that npeoieii arise by a common stock, 
having two or more areas of di!^tribution. which become distinct 
or H>|iuniled by annie phy*sioil harrier, and that lite beparntloo 
causes the differentiation of tite original Ktngle speoieainto a cor- 
reeponding number of new ftpecies. 

TI16 tlrat formal announcement of his theory was made by Wag- 
ner in a brochure published at Leipzig in lSt}t). and entitled " Die* 
Dfirtviu'Kche Tlieorie und dai« MigmtionagcM'tx der OrgHiiismoii.** 
He defended ihe theory in 1870 in a [Hiuiphlet on the inflnence of 
geographical i>uilatinr, and alno in three articles publiithed in tbo 
periodical Kosmos Un lti8ii All of the»e, and olliers ttearing upoa 
the subject, are included in the volume tn-fore us. Wagner's eway* 
show the jourualis*. They ate all discursive and pleasant, it is easy 
tn rea.J along in them, but there is a complete absence of that for- 
midable maisUalling of facta and unconquerable logic which is 
the titamp of Darwin's work. Wagner nowhere compiles all the 
factA of g('4:igraphical iwilation, nor enunierales those whirli rrm- 
flict with his iheory, either to acknowledge their fon-e or explain 
them away. He leaveti uh, mcm-over, completely In the dark an 
to hme geographical isolation canses new epecieft, All titat he ha» 
done is lo mike Ihe generahrjition that in a large cIhhs of ca^es 
clijtiely rtllieil Jtiiecies have distinct ar^'as of distribution, — a fact 
which indicaieA that sepnrali'in is a ra\oralde condition for the 
development of speciea, but dixs not prove it tt> hJ> a cause. More- 
over, the fact that often closely allied «(>ecie^ have simihir or even 
ideuticsd areas of distribotion shows that sptcie^ arise from other 
infiuenc-eH than mere sepamtiiin, N'or can Wagner's theory ei- 
pUiio the phenomena of mimicry. These objections have all been 
urged against Wagner's theory of llie origin of sjiet ies.i and their 
force has juHtly prevente>l the general acceptance of the Iheory : at 
the same lime uatunilistH have recoguixel Ihe value of the array 
of factfl presented by Wagner. 

■ 8«o eejMoUUjr AuRual Wfttian«nn'a crlUalMna, publUbotl In I87S. 
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Tht' apfjcnUix by the nephew, the yuungvr Moritz. is one of 
(hoee oHil piefr^ of spetiilntivB effort to solv4- l)te ino«t ohetrusc 
proWenift of sici«*ni^ «iiich ure only p<v<iiil>1r> wlipn the range of 
knnwI(Ml({e i» eery llmitei) in th« t>{>ecuiHtur> aiincl. lie puU 
furwortJ Ibe h.vpotlieais timl life arose n-Iiite Hit* eiirtli was h cure 
of liqtiiiJ Qrv surrouodi^ by esHeH; an vli'ctrio *'piulc t'au»(Kl nn 
explosion in Ibo gaseous envelope, whicli prodncwl orgiinic ron>- 
poundo; the (Himpound at on<w extntnl in the form of M>|)arate 
living panicles; the clrculalion in the atinoaphvrt! caused the 
particlea to enter into vorlit'efl. and when llif cenlrifuical inntion 
prfdominati^^ p«eu(lipodia wctp thrown oul. when tho centripetal 
force gwt (he control a nucleus was generated; and there have 
been nartei ever since. It will be remembered that when the 
bean split it^lf with laughing, it wrs Hewed up by the tailor, and 
all IjefinH have bad bhu-k seaui^ ever since; but who cau tell us 
br)w the nucleus and the bean KOt bold of buch euduriuK heredity 
of acquired ehanieleristics ? In the fnllowjna chftplers of the ap- 
pendix there h mure regard paid to the conceivable: yet ihruugh- 
out, the editor ia Men not to be grown to Uh work ; for example, 
in discu!«iing the planorbtl sbellH at Sleiobeim, he makes uo oien- 
tion of Professor Hsntfs work. 

Tho editor haM fulfHIetl n gracefnl and at^oeptable labor in gath- 
eriQfc together hia uncle's papers, and we hope that aa now cc^- 
iecled they may secure r*fnewed ullenlion. not lo Muritz Wagner's 
Ditgration tlieory. but lo the peculiar facts of geogntphicat distribu- 
tion which led to the Ibeiiry, and have an impurlunt henring on 
the problem of natural selection. CiiAJU^ECi H. Minot. 

Eleetrif Tranmni^lnn of Energy, and itt Tranaformation, Sub- 
itivigioti, aad Dutritnttimt. By Oisbebt Kapp. New York, 
Van NoHtraiid. 12". fa. 

This h the second edition of a work which lirst np[)eared eotne 
three or four vears ago, a notioe of it l>Ging' printed in these ool- 
omnfl at the time. It belongs to the well-kuown "Rpecialtsta' 
Series," inteniled mainly for the uae of utudeuls and cleccrical en- 
gineers; though to all persons intere^led in the special field it oc- 
cupies it will prove useful and valuable, e<!>pecial[y so lo students 
of vrhat utay be termed ■' the coinparalive aualoni; of dynaino« 
and motors " 

We are glad to fee tliai the changes necewitated in such a 
work by the progref>t« of olectricil science during the pB?l few 
yean have been made, *' bringing the bouk up to date." on the 
author Bays. Among the changes made, it may be mentioned 
that the aothor'i method for the predetermination of the charac- 
teristics of dynamoti tuts been introduced, thereby making the 
(heorettcal [tart of the work more complete. Though this now 
well-known method had been made uxe of by Mr. Kapp before 
tbe appearance of the first edition of the work, he had not suffi- 
cient contidence in its general appUrabilily to give it a place in 



tbe liook. Hiore that time, liowercr, the re9iilt«i of the meCli 
as nptiliod by oilier ele^-lric-al engineers, have been sn salisffl 
that it hn» been deemed worthy uf a plwe in ilie volume, 
justly 60. 

In the portion of the rolunie devoted to practical electrics manj 
imdifable allcralions have been made, due mainly to recent prnc- 
refw in the ronslrurtion of dynamo?. Ol«(vlele mnchines are no 
longer mentioned, and descriptions of nt^ typea, or oew modifi- 
cations of prerjous typest, an* intro'lnond, data comprising thf 
leading features of such machines and the results of actual tevtx 
being given whenever practicabl«^. Tliis ih done l»ecaus*« the Au- 
thor believew that precise information regarding a few character- 
t<4lic features In the design of nuccefviful dynamoA are of much 
j^reater value to the electrician than more extended general ik'- 
scrifitionx. 

Tike poriiim of tbe work devoted to electric railways bas reoeired 
but flight addition, nofwithstandtnK the great progress made in 
that department during the past few years. The reason for thi^ 
seeuiiuK umiHsion is obvious. Tn do the subject jui^tice would re- 
quire a volume larger than that in which a single chapter only 
can be Hpared it witliout infringing on other portions of tbe fieM, 
all of which are equally im[K)rtnnl in a general survey such as 
tht9 aims to be. 

The Iranxmisston of energy by alternating currents is not 
touched u|>ou. that pha^e of electrical devplopment being stdl id 
the exfieriineninl stHne lexoejit for lightii.,^'}; ihpugh Mr. Kapp 
conaJden it (toasible, that, " for the Iraiuimis-iinn of very larve |i><ni- 
ers orer very long distances, the alternating current may eventu- 
ally prove more convenient than the continuous current." 

The book is an important one, covering a tk'ld through which 
ProgreiM seems to travel in neven-league Ixiols: and the brief in- 
terval between the appearance of the two editions seeois lo be a 
very chMe meanure of the lime between the experimental st^ge 
and the complete couimL>rt-ialtfUC(,-csii of luugdi»taiice transmission 
of electrical enersy. 

The fconomic Baais of Proteetion By Simon N, Pathw. 
Philadelphia, Lippincot}. 19^. |1. 

THlt> l>ook is a plea for the high tariff; but it n one of tbe least 
efHcient of such pleas that we have met with. It i* a m&ss of 
confusion, the author often getting bewildereil wirh bis own ar-- 
guiiient,— a fact that will not surprbte those who bavt: rciul bta 
other works. He uw^i the deductive method exclusively, ami b 
not at all particular about his premises. Indeed, he expreMly 
says that ■' the theory of a f^ubject must shvays be developed pre- 
vious to any intelligent stud)' of the facts'' (p> V); and be has 
certainly applied this rule faithfully in the present case. We 
cannot undertake to gtrc an anal>'sis of his argumeDtn here; but 
one of his chief points is the endeavor to ohow that free trade fos- 
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inoat itniTTiBl of tho pnrrljr Uterar; erillriani In th« 
l'Dit«a &tal«a. It stands wlibmit • rivnl. Mid cbal- 
IraBM oompKlsou with an; otb^r publloailon 1b ib« 
oountrjr. txiaupyloii lo «q} pxIimH tb» aamw Qrld. 
AvnldinK inon? muurtni^tut and M>nsaili>nntln<ti. Ila 
alKU la Ui hi- Iruthfiil. jii:>l. kind. icutiArtia!, ii|>|irevla> 
tlvtv Mid hrilpfal In what U brut In Uirraturr: to 
Inatracl, «nt#naln and i^iiidi*; and (o form ibr tBM« 
of tb« Mopla in UlMntum tor wbai bipod, traa 
and bvanUful. PubllAb<>d by K. H. HaMbB A CO , 
1 SomfTBi*! St., BoatoB. Mojm. 

SO,(nu Told ol wicleut and uudnm 
rarv and acaroe bouba ulTanMl for 
sain. Urnd (nr bnofca trl«d to ob- 
t*ln vl«>4wb»r9 wftbcmt ivMUMi. 

AnH-ikutt, UtiiUh. Oorman aad Pr«neh Hookn. Cat- 

aJoiiutrn iiinJIfd fn-i' t" H'Hikbgfiirm, 

C. M. CASPAR, Book Emporiiwn 437 L W. St., 
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ten what be callH '^natural tnonopoHeii," or, in other words, that 
it incrpab^s tbe cost oi Tood and tbe rent of land. Ui^ drKiiint>nt8 
in support of this position arc Htniiigely iiivoiK'Iii«tvt. and the 
whole thtsiry is upwet hy the exainpki of llie Cnf;li)^h cotn-ta«s. 
It «as not Trc^ trad^, but prutf^-lion, that made food dear in Kng- 
land; and it would have become HtiU-dearer if the com laws had 
out liOfik n^pi-uled. PrufeH<:Dr PHtl(>ti advocates prolectionisiD. not 
ua t^inpornr^ ox|wdipnl, but as "(tart of a fixed national po1ii-v'' 
{p. 8). He maintainn that " our fxc^onomic condilionH are ao dif- 
ferent from those of nnr for^iKn iifltion that aii American indus- 
trial policy must be uf a dihtinct tyi>e from tliat of other uatioan" 
(p. 14): and he Ihiukm it iieet for us to " iwilatc oiintclres" an 
much an po«fiible from tbs nations of Europe. Such are wine of 
the salient )K)iuts of the noric: but we doubt if tbey will have 
much influeuce on public opiuiun. 



AMONG THE PUBUSHERS. 

A SMAIJ. geological tntip of the St-nndinavian Peninsula, Den- 
mark. Finland, Iceland Gre^^nland. and HpitzhergeD, i>y Dr. Hnne 
Keucch, the dirpclor of the Norwegian Geoioj^ical Snrvey, hua 
\aU:\y bvea publiiibcd in Clitistiania. Norway. C-opieu of thin map 
will lie sent i>oaipaid. on rcctipt of 40 cents, by N. D. C. UoiIkcs, 
47 Lofayette Place, New York. 

— John AViley & Sons' atinoumw ai in preparation "Elliptic 
Punctionit," by Profcfftor Arthur L llukcr of Bleveni) Ini^tilute. 

— George Keil, puhlifiher. I2I4 Fill«-rt Street, Philadclphta, re- 
quests the nieuibera of the medical profeasion Id the Staler of New 



York, Ohio, Illinoi!*, Indiana, and Iowa, to forward, at IbeJr ear- 
lient ronvenienoe, the following point*: narip in full, whool of. 
giaduation and year. po^t-oSicc addresi*. and btal^. This will be 
us«*d in the pa^es of the '• Medical Hegisler Directory and Inlelli- 
Konccr;" Dr. William D. AtkiDsoD, fcditor. A copy of the book 
will tie forwarded without ch»rge to each phyAirian who»e naiuei 
sppearx in ita pa>te:t. Tbe inatler hi |>reparatii>u for it is of euch 
value that every one who receives a copy will l>e ?ure to keep it 
at hand fur reference. TlB li»t of natiuiial and I<<oat medical or* 
gani7jilionft and pout-office nddre»?e*i of physiciani will be com- 
plete to date of itisue, beatde:! other information. 

— Messrs. E. & F. X. Spon announce as ready about June 1 
"The Dt»pi>4al of Ilotisehold Wailva." a discuaaion of the 
methods of treatment of the sewage of isolated country bouses, 
of snhurhan dwellingfi, of hn<iRe« in vill^p^ and smaller towns, 
and of larKe in>titu[ionB. and of the modes of removal aud dis- 
posal of garbage, ashesi, and other siilid bouse-refuM!, by W. P. 
Cterhard. They also announce an published, '* Tropical Agricul- 
turi^'^ (new edition, revi^-d, bringiOK diitrii the statistical and 
gencrnl Infurniation 1 1 1he |iret>ent time), a treatise on tlif> culture, 
prepu ration , rommerce, and consumplion of ibe principal prod- 
ucts of the veaictable kiuKdoin, by P. L. Siotmonds ; " Buchanan'a 
Tables of Scitiarcs," conlaininjj the 9<)UBre of evi-ry foot, inrh, and' 
aixt^ntii of an inch between one-sixteenth of an inch and flftjr 
feet, by K. E. Buchanan: and " l>ome^tic Electricity for Ama- 
teurs,'' an intercstini; twuk for the general render as well as the 
electrtciau, translated from t'le Frcuch of E. Ho8pitalier, with 
addiliunu, by L\ J. Wharton. 



Bermuda Bottled. 

" Vtiu wiiHt fr» til Bt-rmiidK. If 
%uii do nof I will not lie re«jM>nHt- 
ble fur the coniirqiienee^." '* But. 
tfootor. 1 call ntt'ord nrltlter ilii> 



II me iinr llir ni(>iir>." 
ihat i» tinp(i>(Nfbl(-, li^ 



" WHI, If 



SCOTT'S 

Fmulsion 

OF PURE NORWEGIAN 
COD LIVER OIL. 

1 •Miniriiniet call It Bcinntida Uot- 
tlcd. aiifl ii(aii> enori if 

CONSUMPTION, 

or *S'f r<*/Y* Cold 

I hare Ct'REP with It; und ihe 
n-lvnrttaKC H Ihp.t tiie moMt ••eml- 
tlvr N.lnii)iit*h rnii tiiL(<- li. AitulliiT 
llilii;; tvlilrli riiiniiH'iidM It l« lite 
■thiiiiTatliiv p)''>P4'riiC!4 of the Hy- 

?(lillll)-|tt■tf^^ ivliirii It cODtntn^, 
oil nill fliid ii Tiir Milr ai jhiii* 
llriiit^iloi'u bti( bee jnii Kf^l the 
orlirllial "CoTrs CM I' L« ION." 



ESTERBROOK'S 
STEEL PENS. 

Of SUPERIOR AVD STANDARD QUALITY. 

Leading Nos.: 048. 14. 130, 135. 239, 333 

>'or Sate b^ all >t'ir(of4«r«. 

TNE EtTUIIIOK ITIEl HU II.. 

Wnti : OaadM. R. J. 4« Jobn Hu Kvw Vsrk. 



Readers of Science 

Corresponding or visiting with Adver' 
Users, tvill confer a great fanor fy mentioM- 
in^ this paper. 



A Mew Hetbod or Treating Disease. 

HOSPITAI. REMEDIES. 

What are they ? There is a new tlcparlure in 
(he treatment of dtirs&c. It consists in the 
collection of the speciiics used by noted spcclaU 
itt« uf Europe and America, and brinf^ng them 
wiiliid ihc reach of all. For instance, the Ireat- 
nicnt pursued by special physicians who treat 
intlitCNlioti. sUnmatli and liver troubles only, 
was obLiincd and pTcpaied. The treatment of 
odicr phyBtcifliis celebrated (or curing calnrrh 
was ptociircd, and to on lilL Ihese incomparable 
cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and netvons dc- 
l>ility. 

This new method of "one remedy for one 
ditenAc" inufl nppc&l to life common sense of 
all sufferers, many of whom have experienced 
the ill effects, am) thoroughly realize the nb- 
siirdity o( the claims of ratcol Medicines which 
ai'e guaranteed to cute every ill out of a single 
bottle, and tbe lue of uhich. u statistics prove. 
hat 'uineJ mat-r staiNaehj Ihan alcohol. A cir- 
cular detcribioi; these new remedies is sent free 
on receipt of stamp to pay postage hy Hospital 
Remedy Company, Toronto, Canada, sole pro 
prielors. 



THIRD KDITIUS. 



THE FAULTS OF SPEECH 

A. MELVILLE BELL. 

Author of " Vtatble SpMch," etc., etc. 

The Faulta of Speech \» a Self Corrector 
and Teacher's Manual, for the removal of all 
Impedimenta and Defects of Articulatioo. 

GO Oezi.'te. 

•»• Sent pfKtpai<t oji receipt of price, 

I. D. C. BODGES. 47 Lafayette Place, 

NEW YORK. 



DISINFECTION 

to be 

EFFECTIVE 

^ mubt be 

CONTINUOUS. 

Mm one device, n.imclv, the 

SHERMAN "KIN6" VAPORIZER 

meets these requirements. 

Tb" " Sclnntiflr Ainr>ri(T«n " »«7«; 

" It successfully soWes the difDcull problem of 
disinfection, is inexpensive, and should he in 
evety building in the land " 




CONTlNUOUSJNEXP£HS!V£.REUf\BL£» 

ALL IMPrBK AND OFFKNHIVE ODOBH ABtlO- 
LfTELY BKMOVBD. 

" The S^1erI^an ' King ' Vaporizers are in use 
in our gentlemen's sanitary aoarlments in Boa- 
ton and Salem depots, doing work well worthy 
of praise, purifying Ihe air, and keeoing the 
rooms in excellent condition. I consider them 
to be all that is claimed for Ihem." 

D. W. SANBORN. Supt., [ 
Boilun & Maine Pailraad, Eastern Div. 

Soeb Tn{M>rU^r koIiI iib>ni[\>J for uiw. No oore 
excftpt to rpiileiikah unc« lu twoiuoatlisat eipvnoe 
of 4 to fl c»at«. ftiKonllott to aloe. Tluee alxMi, tftJiS, 
SO.W. tH.CM. Illu*trat«d TMUptUct free. 
.SHERMAN ■KISO" VAPORIZER COMPANT, 
Cbtc!<»l>e« PallH, Xs»«.i Bowtitn. Now York, 
PhilMle]|>hfK, tir CblrMgu. 



■4HIKNI ffloMT tt> |[rl Ihrm, Iftbervtaan^ 
iMok or |>acnpbl«t lb*t you woal. wrtte to tbe bdauc* 
Book Ageory, 17 lAfAjrrttti Floea, New York. 
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— Mocmillan & Co. niinounci* &» ju'^t rc-ady a foliu volume on 
''Scottish National Mf^tnonnl.^," o-lih Uiit« hundred illtial rations, 
bicludioK thirlj fuU-))ARe plates. The followiaf; subjectfi are 
treate«t : Scotlisb urchGeotogj, histtirical and personal relics, Scot- 
tisb IHfratnre and Htcpary relic*, hurnliBl iiK-itun-igln of Exlinliurgh 
and other cities, t-tc. A ?eri(«. of smatl books under the general 
titio '■ Science in Plain taoKtisge" is alJMf .announced- Ttw first 
Tolume. to hi puUlislied imniediatt?ly, includes the rullowing sub- 
jecta : evolutiun, antiquity ot mHii, )Kintf>rta, etc.; the otiject of 
the author living t^<' K've the t^nenil results of ^cientittc inve«tiga- 
tiun iu plain, every-day lAn^unge for th<> general reader. 

— Andrew D. White will take "The Antiquity of Man and 
Egyptology " OH the suViject of a chapter in the Warfare of Science 
Series, to apiwar in the Jnne I't/puhir Sciencf Monthly. Mih 
account of how Kpyptian chronolo^.V was cntuiiHKl and twiated to 
make it agnv with the Ijclief that tlie tlrst mnn was created ju»t 
4.00-1 j-ears liefore Christ, shows an iutellcctuul j*iTvility in th« 
past that can htinlly be realized at the prfeent day. The June 
number will also contain '■ In the At*ller of a Rla«»- Worker," hy 
Professor C. H. IlenJenon <the fourth illustrated ariicle on ftlaae- 
making), which will tell how the heHUlifiil desitinfi are produced 
that delight U9 in engraved, etched, and cut ijla**; the conulu'lin); 
chnptera on "Justice," which are to form a pari nf Heriierl 
Spencer's system of philosophy, in which the sentiiuenl of justice 
and the iitea of justice aro carefully analyzed; and an article de- 
Bcribing certain evidence-} of glaciul action iu fluuth-eiuituru t'ua- 
necticm. by David A. Wells. This account will Ixt iltuslraled 
with pictures uf oome of the great T)owlder« which are thickly 
BUvwed over this region. 

— John Wiley 4 Sodb. New York, are publishing iu a nrat and 
conrcnient size nomc of >Ir. Ruakin'f) most popular works. They 
are printed from new plates on fine paper, and tiound in extra 
cloth, pilt htad, and uncut edftes. This Beries will consist of at 
leBBt tv^elve voluuicft, IHrno, price one dollar per volume, and will 
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bo extended t*> include his complele works. The fotlnwing vol^ 
n men are now ready; viz,. "Sesame and Lilies," " Ethics of 
Dust," -'The Crown of Wild Olive." "Queen of the Air.* 
also snoounce, nniform wtlh the above in eize, sti le. and price, : 
second series, selections from the worbe of Jolin Ru^ikiu, edit 
by Mrs Tiithill nnd oibera. Of thit* lRlt.cf series. " The True ami 
Beautifal tn Nature. Art, Homls. and Itelicion." by Mr?. L. (' 
TulhJll. 18 DOW ready, and it will tie f<.>l)owe') iaimfdiatejy by 
*' PriL'ti-rita ; or. Tin- Autolnogmphy uf John Ku^kin '* (from new 
plates, witi) frontisiMeces). 

~~ '• Hatred of Entrland." the existence of which in the Onitj; 
States he denies, is discussed in Thi: A'or/A Jmcricun /fmVir fc 
May by Guldwin Smith. In the same number Sir Kicliard C-arfrl 
Wright eives an account of " Protection in Cannda." Other sol^^ 
3e<>t8 of timely interest are, '• A Few Word* on Col Ingereoll."* bj 
Anhtleacon Farrar; " Audacity in Woumn Novdistp," by Oeorge 
Lathrop Patvons; " Why Cities are Badly (joremed," by Slatj^f 
Senator Faseett ; and " The Typical American." by Andreu- Ijaig^ 
and Mas ORell. • 

— "A OntaloKoe of Minerals and Synonyms," by Profeaaor 
Thomas EKU"»tuu, Pli D . Sch(H>l of Mines. (.'otuinbJa Collegia, 
was putilishetl in Ajril, iSSfl, by the Xaliouul Muii^'inii in Wash-J 
irigton, iiud the edition waH exhauKle^l within ii few moulh^^ afttfrl 
ItH publication. There bns been so great a demand for the woi 
since the dii«trit>atiou uf the lirst edition, that it h propnaed 
reptthliiih it in an improved form (one column ua a page), leavii 
a large margin fur notes and additions, that it may be mortfl 
servtcetthle as a catalogue of minenti collections. The catal<:^i)e 
will be carefully revi<4etl and brought up to date, and re>ia6Ded,| 
provided a liuflicieut uumU'r uf suliecril>ers can be obtntoed 
warrant it. It ia believed IJwt this will prove lo Ih: a movt usel 
book to thcwe nmking or posaeasing cn]le(-ti<riiH of minerals, 
price by subscription will be two dollars, nnd after publicatic 
ta.M. John Wiley & Sons, New York, are the puhlishere. 



CALENDAR OF SOCIETIES. 

The Anthropolofficol Society, Washing- 
ton- 
May 0. ^A. P. Mnntagoe, Roman Sta- 
tionery ; J. Owen Dorsey, A Teton's Account 
of the Sun-Dance ; (Jeorge E. Curtis. Notes 
on the Amtsb. 

Philosophical Society. Washington, 

May IU. — J. EHreth Watkins, Early Di- 
viding-Engines, with Special Reference to 
that eonslructed by J. Ramsden, in 1776; 
W. J. McOw, Recent Geographic CbangCB 
on the Atlantic and Uulf CouB(0. 

Women's Anthropological Society of 
America, Washington. 

MaylO. — Mr». Laura M. SchoBeld, Re- 
vision of the Pre&byterian Creed. 

Engineers' Club, St. Louis- 
May 7. — Arthtir T. WcxxU. Compoond 
Locomotives; Otto Scbmits, Uraniloid Curb 
and Gutter. 






, CHANCE FOR ALL 

To Cnioy a Cup ot Perfect 
Tea A TRIAL ORDER "< '^ 

^lUMif ot rii.o Tm. »ilJi*r r»taB«. J^- 

PM», tapartftl. i'iitR;wJfr, Ymuiii "I- 

rMi. Htxad. »:nctuli tInwkfMt or SUB 

Aon Oi«p. awit ti; in^t on r*cvlt4 « 

mm, B>e«ttl«iUr>wli«MrwtMtblBd 

«tTM roa vwit. OrMMMlMtiirMMM 

>i«r asen^ to kM or4*r* (or ami csW- 

bntfiH] Tmj. (oAam mad BMIncFmUr. tar tnll puUru 

Unitd<Sn«> TBJIOBXAT AaCBKU;AKTSACO._ 

p. Q. Uoi n*. n Mkd a VaMr Bl, K*<> Tork. 



CATAKHH. 

OalarrliAl Dearu«»»— Hat Fever. 

A HKW MdWa TBSATUEMT. 

Stifferent a.n not gencnily awire Ihst lhe»e 
di»ca5c<> arc coniagiou*, orihai they ore due to 
■he pre»ncc of living puuiles in the lining 
membrane of the nute nnd custachtan lubes. 
Microicopic research, however, has proved ihis 
to be a fact, and the rtsaU of Ibin discovery it 
thai a xiiDple remedy has been formutatcd wlieie- 
by cniarrh. catarrhal deafness and hay fever arc 
pcrmaocDily cured in from one to thiee simple 
apjiHcations made ol bone by the pslienl once 
in two weeks. 

N.B. — This treatment ii not a snuff or an 
oinlment ; both bare been discarded by rcpu- 
table physicians as iajurioiis. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son. 337 and 339 West King Street. 
Toronto, Canadn.'— CArit^n Advocate, 



Sufferers from Calaribal troubles should care- 
fully read the above. 

A TEMPORARY BINDER 

for Scittut ii now ready, and will be mailed 
pofttpaid on receipt of 7$ cents. . 

Thu biad«r U nron|. ii«tr»bl« and 

■ etcgani, hat (lit lidc-lidc, and allowi 
tbe uvcaiag o< th« piif«« parfcctly 
Aai. Anr auinb«r caabctaVta uui 
or raplacnl widhani diMuiblac ihe 
othen. and the pa^wni ai« not muti- 
laied for iut»«queni pcrmaBent bind 
ins- F'W \a ihti Uiiukr, &(>*i^« » 
always convenient lor rvfemtoc. 
N. D. C HODGES, 

47 Uriyett* Plus, N. V. 



Old and Rare Books. 



Back numbers Atlantic. Century, Harper, 
and Scribncr, to cents per copy, other moga. 
zincs equally low. Scud for a catalogue. 

A. S. CLARK, 

Bookseller. 
34 Pork Row, New York City. 
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ACK Nt;.MtlER^ and complete Mtsof Icadina >Ul 
.uloev RiUt, !)rat. AM. MAG. EXCHANCI 
Si-linhaiie. N.V. 



CHEMICAL BOOKS FOR SALE. 

Ruui^iiTK dor DfTutcchnn Chntnlachcn (l««ell- 

achaft ( tsm-lfr Iiie1uair<<) fS.BO 

Joi^'RNAL uf thf Ctkcmlcal Soelotr of Loodoo 

i1!<W-Sl. Ii«) i.eo 

AxjXYsT. laoodoi) n887-Ml. Joiv aud Novrailwr 

or ISIS nloaiDir) ... l.» 

Bdoar Cass, lUaSbfnter <im-8S. 1885-M. oJoo 

numbers nf \mt. I88T, and rSW) tlO 

ZsrracHRrrr Rubomackfriadiutri^ StomnMr 

linMU. Mrt «I 18t^) IJID 

ZsmcBEirr RubaiutuitkerlnduMtrle Bafa«bl«ra 

(Volo. liv.-iTil. inolualTti). cofOptBt*) . - *-•) 

Aar ot the above will b« seat poatpaid oa r«e«l|it 

IH'-IBNCK BOOK AORNCT. ■ 

trL*rayeitona«0. NewToric ^U 

yifsr pususHMD. ^| 

POPUUR MANUAL Of VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

Far uie in Coltec*! and N'onnal Schook. Price jo caM& 
Scat itt* by potx bjr 

N. I>. C HODCBS, 4r Lafayette PIk«, Naw York 

At SJasconset, Nantucket Island, 

$120 TO $27G THE SEASON. | 
Oeean Tl*wa: anrf bathlnic; 00 hot dara, m*lMt» or 
moaqnUow. Ctroalarr, 

DOUBLEDAV, 

n Ann BtrtMl, Sew Tarfe. 
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Wants. 



fiti kf kit ttitntific atltiiiimtm't, rramf ^tricm ttrktnf 
Mm* att in fill a t/mtiam of tkit {.karmler, tt it thai 
^/Alt»chtr«/tint»ftyrhfiitijt. itr-nurkttmam,ar vMal 
tul. may kut^ Ikt ' tVanl' imtrrinf tin^rr tAu Atait 
CaBK OP CO«T. i/ kf tatii/irt thi fuhUhrr c/ /*/ luif 
»hU tkarattrr e/ kit a^fiitatitrm. Anffrrivm trrking 
in/'f^rma/iitn gn any iciftitijic futtlifn. Iht itddrttt ^ 
*my triiuli/U m.tm. fr wAiirai* in Amy tr^y utttkltrti- 
mtHM /»r a pmrp^t* c-imsamamt tvitk Ik* »mtmrr »f tk* 
>ii/rr, it ii-rtiiaUy invitrJ t« Jo iv, 

TBE ADrSBTISBB— A Tblrd Teitr Studeot Id 
Humir itoiBnceii lit Torouto L'olvpi^ily. In williuc 
tn tiUii^ pnnltlan n« Hole Den- T»iu.-hnr or Tulnr until 
n«it OcUiber Bo'liiui)iWtlG*n(t practlc&l lostnictcir 
In BlQlftKf- Cb«'tntatrr. PhfilcK, HlD^vnUon- *tid 
0«»lofiT Latin lad Oivpk ftn<l otb«r br»i]cb<'« Ad- 
dllton«l It r«qulruil. Voun«. good fkiuilr lt«r»r 
•'Dirrii AT t'l uhmulor ud nbUlty. CHEMIA. U.NIV. 
COI.L,, TORONTO 



WANTKO-lDfomntilon cotifirnlug x^« prodno- 
UoD of Uuatiroonia tu i'«TC« ■BtliiLiiier pUoes. 
AddrcM M U. CRUMP, c«ra Ky.TbeoluKJctal H«in'T. 
Pnuikfort, Kr. 



ASSAYKa.-Waot(4 po«lUon u ftbuv». hM lud 
tlir«e years* prsotickl rxpori«tiDe in & London 
Brmor«MHyen<U) the fteak uf Kniglautl, Royal Hint, 
•^«., i>tc. TbnoiKb knnwlffd^ of liullton MuwjrlnK. 
«Dd ofjcold. tllveiruidlMdorcB. I PR ED. JOHN- 
aoN. ^oftl]Kal« BrevffTj, Cftcterburr Bo^and. 



WANTED Two rlrvt-clwni luetnitiieiiL Uaht^n. 
Apply hr lettfir to T. C. HEXpENHALL. Su 
p«iliit«Dd»Dt United &t««« Oo«ii kBd Qoo4etU: 

8urT«y. WMtilDfftOD. D.C. 



VN eXPEK]t:yr-KD THcbnle*] Cbamist vUi bo 
iitivu to (■ u 1,11 ^- rill' lit thla MiiDmer. Hl^Mt nf- 
vreticTds. Ail'lrriui DIKEt^TUR. Offlon of HcOMOB. 



PROP. WILI.IAH FINDLAY. of tho PhUiwli-lpliIa 
InstUntP of Physical rottunt, fa opfln t-i rnimut?- 
iD«nt la sammer acbool to t«*cb Fiw MurntnpiiM. 
Wand«. Cluhit. buuib-bttlU. K«aoLDX and fiiwrrinfE. 
Address 1.CWB Arvli St., Pblla., Pk. 



\\TANTET> —A ijoHltlon In %xi Ari»d»Miiy, Knnnal or 
Vl flliEb !>cl)4>ol. 4^ teacher of the NAnTr*lA(-<cr(«ri) 
■nd Ur'd'^ru Ltui^iuajfMi. LMiti tnviibt In oddltlott if 
uec«iuwry. AildreBAQ., Box 111, lluiover, N. Jl. 



WAXTEO—One or two p»noiu wltb toiiM neMU 
Iiitipr«nt«d lu Arobwolui^ to sceoiDpftQy n k- 
lisble antlqvmriivn tn Southnrn Ohio for four tnriitliB' 
work In ta« moUDds, Thp npoirlniona found to bo 
sb*r»d oqaKllr. Pi>rn>rBii*»tlrfrc-i» W. KM , Box 148. 
SsUtbaoDlAD Institute. Wfu>hir>ut<>ii. D C. 



Exchanses. 

[Prac of charge to all, ilof tatlafactorycbaractar. 
Addren N. D. C. HodgM, 47 UUyttto Place, New 
Vork.I 

Uetcoriie*.— Mr. G«or« F. Kuni, ii to ij Uoi'ii 
Square. New Yotk. or Hoiiokcn. N. J., will \tay ar ^tit 
in excliviRe tof whole or patu of tnelooritet. Wdute 
one*, undocribcd onct, aixl cniirc laUi oapecially de- 
■iied. 

Wanted— To futnUh xaoi*. of DttetAlk—n Mt»Jltt. 
SitrrmnniAfurfurfn^M^ other wild flowfr», naiivt of 
Soutbern WiKOii>in. in quantiiir*. D. K. Willard, Cu> 
rulof of MUMiim. Albion Aculcmy, Albion. Wit, 

A larnc number of pU^u fTom Maine. Counccllcui. 
ladLMlit aiod Illinois lorvxchaaBt. Svulhcrn and weit- 
cm cxchaBKe* pie f erred. Addrcu, enclasioit luls L, N. 
Johnion, **] Chicaicn Ave., EvbriIchi. Ill, 

For Eaehan^— VAurleen valnmes Eacyfilopedia Rrit- 
anniea (Sioddar<l*i olnlh Fdilion'}, tioitnd in leather — p»rl 
ill uiifinal wnppcr*, all at new— can artanie lafuroi*h 
volumat requitcfl to complete Mt, and *ii volutnt* 
" AiBciican Niiutatiat " in nuniban. Waul unall icrew- 
cuitinjc fool laih* and lalinc ([alvanomeler and rheoctat. 
For partl<ul»ti addicM A. B. Campbell, McKriii Co., 
Bradford. ^. 

I bare a itumbet o^ Juplfcates of mictotccpuc >lid<i. 
motdy botanii:iLl. which 1 wotiU like to cathaaitB Im 
otben nut iiirw iii my collcnk'n. Sntiil tnt of wbat you 
have (a eictiatige and gel iny l»t. !i. K. ThampMO, 
New Wllmin^ioo, Pa. 

Corretp^ndencc aixl eai^hangc* •oticited with penons 
intcrHled in (lie tludy ul Aneik-an and Meakin an- 
iKiMities. U W, GiiDckcI, j6 Elm St.. Nen' Harcn, Cunn 



RUPTURE 

cond In itipulaied dnic. 
NO DELAY FROM WORK. NO OPERATION. 

Call or tend iiatnp for circular and reference of those 
cured. We ha*e on hand OTer joo ityle* of truMci, ffnm 
li up. «a4 luiptnaorici of all klnd*< Orderi filled by 
foailur exprext to any paicof the United Stale*. 

C. A. M. IIUKNHAM, M.D.. 

tjS CUnton PtacB, New Yorlt. 



SCIENCE, 

The SaoTenr SnmiDer College of 
Languages. 

(Romovpil from \mh>'rht. itlitrs^uiobusetta. and Oa- 
w,>KO N>w Yorh. to Ourlln^on. Vt.) 

FirTEtNTH SESSION. Ji>ly9thtoAugust 19th 

For iKMi^i «ii<l rooms a<lilr«ss Mi«« H. L, 

Burrilt. BurliugtoD, Vt. 

" Tb* 8ao*ear Summer School of Lanyua^fl baa 
aotte 10 b« a iMtognlMd factor la tbe eiluujiUoiuU 
work of thU oouiitry."— TAr tVifiP. 

For C&taloKti^s of tht> SeboD),uid Circulars 

of Dr. Sauvear'a Educational Works, address. 

Or. L. SAUYEtm, Copldjr Tnrrace, Roxliury, 

BoBtcra, Mass. 



JVHT orr. 

Speecb Reading and Articolation 
Teaching. 

By A. MELVILLE BELL. 

Vrice, 'Ih Cents. 

Pntfticwl InTttructions in tW Art of R<:<a(ling 
Speoch from tho Mouth: ami in tbe Art of 
TcBcliiiiK -irticulation to thi* iJi-jif. 

(This Work— writtnii at tho eUfCffi-aitlnn of Htm 
Sarah Fuller. Priciiipal of tbv Horace Mana Sobool 
(or tiuf Drat, Uoiitoa. Maaa —i». ao far a* known, the 
Aral Tmatlaa publlabed on "Sppt-oh Rendioti."] 

fVniH Prtnetpatmnf TMMtttMtlonm /'urfAe Itivtf. 

" Admlrablt- la lla ooDolaenpea. olearupea and free- 
dum from tfabnlmllty." 
'- Th.- Kltnplieity and porfnctloD nf tbbi Itttlo hook. 

" Ptill of exaot aod helpful oboerratloua." 
" A vory lutereatlas luid valuable work." 
" TIm niles are olearLy tr'^en and will be of great 
utility." 
" Every urtlrnlatlon i.iaiihi>r ahnuld atttdy it." 
"A [Qodel of clenrncsB aod almplk'tty, without 
haTinK any •>! tbe puixlini; aymbola that trouble ttie 
eoraroon inlud Thi>nicrcl8oHKir(>ti Inapoecb- 

readlDc from t be llpe are eapeclally intereHtlniji. aod 
of sreat Importance for the student of pbonttios." 
— Miitlfm Canguagt -Vofe*. 

•„• The above work mny be obtained, by 
orilor, tliroiigh any boolueller, or post-free 
on receipt of price, front 

N. D. C. HODGES, 
47 Lafayette Place, New York. 



FACT AND THEORY PAPERS. 

A Mriee of maiioKraphe ou sclootIEk matters of 
feniiral iDterent. 

H'.ady .Voir. 
SUPPRESSION OF CONSUMPTION. 
By Q. W. n^aat^TO!!. 3! D . President of the Poly- 

teohulo Pbyalea! DevelupiuenC Society of Ureat 

Britain. 12*. 40 cetita, 

THE SOCIETY AND THE " FAD." 

By Applbtor Moroax. Esq., Prvaidant of the New 
York Shakespeare Society. 13*. 9) oratn. 



tn Preparation. 

The Cberokces ia Pre-Columbian Times. 

By CTausTuoaiMorthp Bureau of Ethoirfuicy. 

Tornadoes. 

By H. A. Haekh of the V. S. aianal Ottiie. 

Foods aod Food Adulterants. 

By Eooia RicriiaKM. Es pmoldoot National Chom- 

kal Society. 

Color in Nature;. 

By n Browk Gooox and otbem. 

Protoplasm and tbe Cell Doctrine. 

By C. P. Cox. Pruldeat New York Ulcroacoptc 

Society. 

I. D. C. HODGES, 47 U(ajetttPI.,XeiYori. 



THE 

Aiiericaii M\ IMm 

COMPANY. 

95 MM ST., BOSTON, MASS. 



TliU ConipiMiy owiij$ the Letters 
i*atent Kranted to Al«xandpr Gra- 
liaiii Roll, Mnroh 7tli. 1870, No. 
n-iA»f\ nnd .lauuary 30, 1877, 
Mo. 1«(>,7»7. 

■The Transm Union of Speet^b by 
all kuuwii roritis of lOI^KCTUlC 
8PICAK1NU TKLEPllOMilS iii- 
fVliigfK the right scoured to thU 
Coiiipnuy by tlic above patents, and 
renders; each iiidividiiul ti>ter of tel- 
ephones, not riirnlHlied by U or its 
UeeniK'es, reHponsJble for Mieh nn- 
lawfXil use, and all the eonae- 
qiienees thereof and liable to Huit 
thereror. 



PHYSICAL, ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Grade. 

FOR SCn04>l> .\KI> <:OI..LEC*E8. 

Send for List or C.^TALooi.fts. 

QUEEN & CO., Philadelpbia. 



MINERALS. 

Cabinet Specimens and Collections. 

Wb(>n In New York do not fall to risit onrKeir 
Ynrk stora. On aocount of oar Tery lante atook we 
am able to keep there lut weU a« la PhQadelpbla a 
very Hue anlwtion uf cliuion MUieral SpiwInMDa. 
(tend forCofnplete CntAl'iftuc, Free. 
OEO. L. BNCUHH A CO.. Oralrn la .VInrraU. 
ISlv Cheatnut St.. Pbiladelpbla. 
?8SA7«] Broadway. New York. 



DO YOU INTEND TO BUILD ? 

Wo odor na Atlaa of Sensible Low roM 

H«uaea, a portfolio llxH lucuaa, txintalolDf 
handaoan* lllpacraUona, Qoor plaiis,aad full 
deeerlptloiu ot this popolar dealco, and Bfty-four 
oUuns, rsnglns In txwt from IHCn to |7jao. Tble 
spe^'lmen deeliEii le lor a milage wllb ssran rooma, 
and ivwtlnKd.iOO- It oombbMS beauty sad oomrorti 
bait two lorce porctaee, and la a popular and practi- 
cal worklns dealcs, ba*tnc been built saveral limes 
for Ite eetlmatad ooot. 

No matter wtuH style of a bonae you may Intend to 
butld.ft wIllMy you tohavo t&Ui book. 

Wo will sencl tble Atlas, puntpald. ou receipt of 
orlce, ll.-N. D.C. Qodses, i? Laloyeiu Place, Kew 
Yorlt. 



11 



SCIENCE. 



[Vol. XV. No. 380 



THE FAME OF 

* Dr. Jaeger's Sanitary Woolen System 

Has Extended Throughout the Inhabited World. 

The JAEGER SANATORY GARMENTS are adapted to aU climes and all aeasons. They 
protect the traveller amid the snows of Siberia, on the glaciers of Switzerland, in the more 
trying, because ever changing, flimate of America, and npou the arid sands of Africa. 

__ „ Note the following letter, just received by the Company, from the great African ex- 

HbrbtM.Sianlbt. piorer, HENRY M. STANLEY: 

No goods genuine unlesa ttamped leith This Tradk Habx. 





IkuoRAM - Aninin* 
JUARIII, CAIRO 



/ 




-y{f^<^. 



fp 



^h/^M^^U/ J».*vV""^A'«^ /\JL.SiJ—>vJrZ «i^^4(^«^ ^^^rft^<^<^7*4*-vt, e^uA^ 




»«i!^\/^^ /W^^ j^^Wlfc,^/ cS^^, 



This Company ofEer to the public a complete assortment of the Dr. Jaeger Sanatory Woolen Underwear, and 

every other garment worn by MEN, WOMEN and CHILDREN. Write or send for samples of these fabrics to 

^ ., DR. JAEGER'S SANITARY WOOLEN SYSTEM CO., 

Hkbhank Schaxffes, President. ' 

Ebnebt Bbhoeb, Vice-President. 827-829 Broadway, New York. 

BRASCR ROVSES : 
119 Nassau Stbkkt, Temple Court Building; 504 Fulton Stkbkt, next to Y. M. C. A. Building, Brooklyn, N. Y^ 
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BiKDLB OOPIBS, TeS CeKTS. 

I3.JS0 Fbb TxAn, n< Advaxo. 



THE STANLEY MEDAL. 

As the Royul CieoumpSiicaJ -Sociel j of Great BriliUD Imd already 
prewnlcil Mr. Hmnlcy wilb ono or.tJiPir royal mi'ij&lft, the council 
of tbedociety ilelermtned that (he moet suitiMe irmnnerof putting 
on rpcoid their seow of tlw Btcill and enprgy bhown iu hiH Inat 
journey acnws Africa. aii.l of the iniiKtrtancc of Hm? gwgraphi'-al 
rvi^ullii obtained in lite linking of Dtt- iilrl Kquntorial P]'(ivin<!r> of 
£K>'pt Brnl th^ territories of the Kongo Htaie, Ihe discovery of a 
n^vr Hource of the NiK>. tbe ret^Uiralion to their true place in maps 
of th? leKcndary ciiu^v-cupiK'd Mountuius oi the Moon, uiid the 
enlhrirertiGiit of tlie Victifria N>an»i by a new boy. would be to 
Btriku a »pfviiil ni&lhl Inr Mr. SUtiiley and htN Kiirnpenn ofBcera. 
On the nrivici^ of the ofticisU of the Mednl De[uirrmeiii of the 
Biitifth Muaeutu, thu deyigniug of the oiedut wutt intrusted tu Misa 




wfaooe medik of H^rr Joai-httn end Cardinal Newman 
Arp well known. An ilhiettation of the medal in gix-en on thiH 
jiage The head of Mr. Stanley was inodelle.t fr<im Profesaor 
Herkomer'u portrait and niimeroiu) plvoto;;rapha taken hrfore hia 
departure. Tbe design on tbe obverH* showtt a fecoale liunre, the 
Africa of cla>sii'al tradition. H-enria^ an her bead a hehiiet in ttie 
dvHlgn of an ele]ihant'!t head, and pouring fruui uma tite two great 
rivere Hr. Htanley bas done ito mucb to throw ligbt on. A lake, 
a great mountain, and a froi»i(.-al forest form an appropriate l»ack- 
grouud. The gold of the oifdiil lo be presented to Mr. Stanley 
was wipplii-d to the council by Mr. Pritcliard Uurgan, M.P.. who 
liberally presented it fnim his Welsh mineB. Bronze copies of the 
medal will be presented to each of the Ejropean otHcerB con- 
nected witt) the e.-(|)e.)itioo. Fur Mr. Stanley's colored followers 
a silver star has lieen de^txnoil. wliieh will he:ir in the c-entre the 
nionograni of the Roval Oeofiraphioat Society, and the words 
"Emin HeliefExpedition, 18d7-88." 




TUBERCUlXiUS MILK. 

Is the April bulletin of the Blamacliusetta AgricultDral Col- 
lege, Harold O. Ernst, A.M., M,D.,of Boston, has a paix-ron "How 
far niay a Cow be Ttiberculoiis before Her Milk beeoroes Danger- 
ouit itR an Artirle of Food } '' The change of opinion in regard to 
the infectious nature of tuberculosin has been very marked in the 
lattt few yeATB. not nnioug the ttciouiii4l». hut uniuitg tlie |)eoplo at 
larj^. Of course, the medical world has. as a rnle, arce|»ted the 
conclufiona to be drawn from Villeniin's work of twenty-five 
yeurs «p>, and the discovery of the specific cause of the diaeam by 
Koch has only added streni^th to the theories aihanced in certain 
ipmrteni before Ibat ttnie. The change of opiui'ii spoken of i», 
after all, bardly a change, hut, nioie iir-iperly, nn acceptance of 
the knowledge pitied in regard to tbe disease by the more recent 
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and exact ni«thod« of rewarcb, and a mach wider diffusion ot 
that kno^vlcdge. Mere and more it it the rule Uinl the knowledge 
of the tranflniisi-!ihiHt.y of tuberculosis by means of infected mate- 
rial is recognized among those wIiodi it concerns the most. ai>d 
nothing but good can come from the diffusion of that knowledge. 
Tbe results of the work upon this subject which is l>eing done un- 
der the auspices of the Ma«Mohu«plt9 Society for the Promotion 
of Agriculture are tu a certain extent preliminary. They sliow, 
iK^wever, first and emphaliciitty, that the milk from cows 
affected with tuburculosis in any part of the body may conwin tbe 
virus of the disease; second, that the virutj is piettent, whether 
there is disease of the udder or not; third, that there is no ground 
for the aeaertton that there must be a lesion of the udder before 
the milk can contain the infection of tuberculoris; fourth, that, 
on tbe contrary, tbe bncilU of tutxrrculoals are prctti-nt and ai-tive 
in a very large proitortion of cjwes in tlie milk of cows affec'ed 
with lobercnlosia, but with no discoverable lesion of the udder. 
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THE TORNAIX): APPEARANCES; LIEUT. FINLEY'S 

VIEWS. 

"While it would appear tliat the most encouraetng- line of 
researcb is iu detenuiuingr the eopditions leading up U) a 
tornado, yet thus far the ni(«t lime has been spent in stndy- 
inE the destrucliou, distribuUuu uf debris, violence of the 
wind, wliirling of the clouds, etc, jusl at the loi-iiado 
proper, and where tnvestigaliou would be the most difficult. 
A tornado appenrs to be such a deRnite phenotaenan. that it 
scenis ol tlrst f-ight as though ihe Ipstimony of diirereiil 
observerft would be cumulative, and that there ought to be 
uo dilEcuH.v iu obtaining dcHuttc information regarding all 
its peculiarities. A very short research, howuver, dispels 
this view. The reasons for this ar« bo well and concist-ly 
given hy Dr. Wadsworth, who investigated the tornado of 
April II. 1879, nt Collinsville, III., Ihut I quote froai him. 

" It must \>e borne iti mind that this phenomenon came 
upou our people wiiliout warning, and passed before their 
vision with a probable speed of more than a mile a minute. 
Thi* iniprt'ssion thus made would necessarily te far from 
complete. Of tho»c iu or uear the path of the tornado, ouo 
WDuhl observe (he lower, another a higher portion, very few 
notjcing just the same features. It came to some witli the 
shock of an explosion, or, if they were so fortunate as to 
have it lift as it p^SMed over them, Ihey mi^ht see that a 
lumber-yurd was beiu; pourwl down u|xin them, which 
would be equivalent to not seeing the real caute at all, only 
a secondary result. To others, again, personal preservation 
was the Grat luw of nalure. To those lo the tjortb or youth. 
or some distance iu advance, and so fortunate as t4.i Have 
their att«aiiou properly directed, are wo most indeble<l for 
what little history we have been able lo gather, otherwise 
than Ihtit lobe oblaiued from the study of tlte destruction it 
left behind.'' To this may be added, (l) uo two tornadoes 
ever bad the same appearance; (3) in the same tornado the 
movements are so complex that il is pracUcally im]>oH»ible to 
grasp the whole scene; (3) it ifi believed that it is almost 
'impossible lo avoid preconceived opinions, which give an 
observer a bias one way or another (this is recognized by 
the rooel skilled physicists); (4) in many cases leading ques- 
tions would tend to cloud the truth; (5} it is probable that 
sometimes a storm not a tornado is mislaken for one, and 
this serves to confuse the appearances. This was much 
more of a ditticulty forty years ago than now. A good 
illuBtration of this (S) may be found in the so-called Natchez 
tornado. 

Natchez (Mississippi) Tornado, 

This hurricane, for it was undoubtedly a West India 
cyclone or hurricane, occurred May 7, 1840. Mr. Tooley's 
description is quoted from. " At 12.45 P.M., the roar of the 
approaching storm be^n to be distinctly heard, the wind 
blowing u gale N. E., 6 (Beaufort). The roar and commo- 
tion of the storm grew more loud and terrific, alteoded with 
incessant coruscations and dashes of forked lightning. As 
the storm approached nearer, the wind veered lo the E., 7. 
At 1.4S a blackuess of darkness overspread the heavens; and 
wbeu the auuulus approached the city, the wind suddenly 
veered to the S. E., 8, alteuded with such crashing thunder 
aa shook the solid earth. At 2 the tornado, 10, burst upon 
the city, attended with such murky darkness, roaring and 
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crashing, that the citizens eaw^ot. heard not, knew not, th* 
wide-wasting destruction around tbcui. At this moment tbt 
barooieter fell to 29.37' (il hnd been 39.49' at noon). Thi 
wiud that desolaied Natchez was from the S E. A brick 
house on the north side uf Main Street had the leeward 
gable end tbmwu out. the windward end remaining unin- 
jured. The windward gable end of a large house adjoiniog 
the Commercial Bank bursted outward against the face of 
the storm; the leeward end was uninjured." It is plain, 
from the veering of the wind and ibe steady fall of the 
barometer, thai this slorm was not a lurnudo. and we shall., 
avoid a good deal of dUBculty by throwing it out in ot 
stud tea. 

Two Epochs of Study. 

It is rather remarkable that between the years 1S40 and, 
1850 there was most diligent attention paid to this subject 
the motft noted phy.'iicisttt and nicteorologists of that day, — ' 
Joseph Henry. A. D. Bache, I^oomis, EUpy, Reid, Retili<?ld,^ 
Hare, and others; and after that period for nearly tnent 
years, or till the Signol Service was established, there ap-' 
pear to have been very scanty studies of the phenomenou. 
In some rcspecle this will be au advantage to iis. as we can 
compare the lat^rr studies, having all the advantages of 
weather-maps, concerted action, simultaneous observatious, 
etc., with the meapre data of the earlier explorers in this 
enchanting held. Thette appearauces have been so differ- 
ently described, and there seems to be so much confusion io 
some coses, that it \h bcttt to quote quite freely from the tes- 
limouv of those who were eje-wiiuesses or iiersoual iuveslif 
gators. 

New BniDtwick, N.J., June 19, 1835. 

One of the best btudied of all tornadoes was this one 
New Jersey. I quote from Professors Johnson and Ucut 
" In a few cases, in wHich the ridge of a building lay ni 
and south, the eastern slope of roof was observed lo be re-' 
moved, or at least stripped of its shingles, while the western 
slope remained entire. I do nol recollect to have eucouD- 
lercd a single case in which the top of a tree, with its roots 
iu the grouud. was lying towards the west, though I cannot 
say that none occurred. None were seen with the tops fron 
t)ie centre of the path. A lad of eight or nine years was 
carried upward and ouward with the wind a distance of 
several hundred yard-t. and afterwards descended in safety, 
l>eing prevented fnmi a violent fall by the upward forces. 
Rafters which penetrated buildings south of the track, en- 
tered them on the north side. Their descent, in some ia- 
stances, was with great violence, contrary to what hapiteaod^j 
in the range uf the upward motions, where a lad, olreadj^H 
referred lo, was deposited in safety after a journey of on<v- 
fourth of a mile." Professor Bache also investigated ibis 
tornado. He says, " I think it entirely made out that lher« 
was a rush of air in al! directions at the surface of the ground 
towards the moving meteor, this rush of air carrying objects 
with it. The effeclsall iudicate a moving column of rarefied 
air, without any whirling motion at or near the surface of 
the earth." 

New Haven, Cona., July 31, 1839. 

A short time before this tornado the wind blew freeh south' 
east. It changed suddenly south, and in a oioment west, 
where it continued. Professor Olmstoad says, *' Acoomp*- 
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iijing these cbaUKCs, a heavy rumbling; noise was Ixeard, not 
unlihe the i^tUi&iiiK of a long train of eai-fi, nliidi wan audi- 
ble iu evpry i>url of the city. All ilescrihc it as a strange 
c'loutl of terrific ns])ect, white. like a driving snow-storm or 
light foff, and agitated by tlie most violent ititi'Stinc tno- 
lions. It rainc suddenly ujwin Iht'in with torrents of water. 
Trees and other objects tliat mark the direcliou of the 
wind which prostrated lliem are, with a very few esecplipns, 
turned inwards on both sides towards ihe centre of the 
track; while near the centre ihe direotion of tlie pnxstnile 
bodtfs is i;oiucident with that of the storm. A biirn wan de- 
tnolished, and a dove-cote scattered in fragments, while a 
hen-roost which stood feebly on blocks was unliarnied. In 
a barn that was blown down, a boy that was ou a load of 
haj in the barn was transiK'irted across the street aud depos- 
ited in tt neighboring (iehl unharmed. In other cases, how- 
ever, forces seem t" have atied with great violence upon the 
individual parts of bodies. Nuuoerous instjinces ooc.nrred 
where hens were euniplctely stripped of their feathers. 
Trees and otlier heavy hudies.'that were raised into the air 
and tmnsiHirted to a distance, did not generally ap[)ear to 
have fallen with tbeordinary force of falling bodies. Forces 
ap|iear to have acted in contrary directions. The legs of 
the »ame table were found deposited at the distance of many 
feet from each other in different directions." 

Pine Plains, N.Y.. June 19, 1835. 

Th« day had been very sultry. Clouds highly charged 
with electricity darkened the horimn at 3 P.U. At 6 P.s. 
" our Attention was aricsted by tUe peculiar manteuvnng of 
dark and heavy clouds a Utile south tif west. As the black 
cloud arose (it had the appearance and coinniotion of deose 
volnnie!( nf smoke bursting from a burning building', light 
and windy cloud.t from alt that part of the heavens veered 
toward it with unspeakable confusion and velocity. Hr. 
Aulhony Simmons, near Best's, was on the road with his 
team loaded with a hogshead of sugtir (1,250 pounds). 
Horses, wugou, and sugar were hurled over a stone wall into 
a perfect wi-eck; himself blown in an opposite direction about 
fifteen rods." 

Stow, O., Oct. 30. 1837. 

Professor Loomis gives a graphic account of this tornado. 
There was a tremendous roar heard. " Several of the fowls 
were picked almost clean of their Feutherw, as if it had been 
done carefully by hand. There were two powerful currents 
of wind blowing from opposite sides of tlie track, — that is, 
within a few rods of each other, — and with such violence 
that the stontest oaks fell bi? fore it. What then became of 
the air thus accumulated in the centre? That there was a 
powerful current upward from the surface of the earth, near 
the middle of the track, is proved by the objects whicli were 
elevated. A tree which was levelled as this whirl was op^ 
proaching it, would be turned tn the right; aud another, 
which fell as the whirl was receding, would be iucliued to 
Ihe left." 

Mayfield, O., Feb. 4, 1843. 

Professor Loomis has given ua a description of this tor- 
nado also. " The lightning was quite sharp just before the 
blow came on. and thunder was distinctly heard above the 
Toar of the tornado. This roar was almost deaFentng, and 



was conipiire,'! to a heavy surf upon the seashore, or to 
the Falls nf Niagara." Professor Loomis loaded a six- 
ponnder witb u pound and a quarter of powder and with 
pieces of hoard TheJie were tired into a side hill, and from 
the iH>netmtioM he decided that some of the hoards in this 
tornado were driven into the earth with a velocity of 082 
miles per hour. The stri[iping of fowls attracted much at- 
tention in this und other tornadoes. In order to determine 
the velocity needed to strip these feathers, the above six- 
pounder was loaded with Bve ounces of imwder, and for a, 
ball a chicken jumt killed. Professor Loomis says, "The 
gun was painted vertically upwards and fired. The feath- 
ers rose twenty or Ihirly feet, and were scatteretl by the 
wind. On cxaminalion, they we»e found to he pulletl out 
clean, the akin seldom adlieriog lo thcai. The body was 
torn into small ' fragments, only a part of which could ba 
fouruK Ttie velocity was ;ui miles per hour. A fowl, then, 
fnreeil through the air with this velocity is torn entirely to 
pieces; with n loss velocity, it is probible most i>f the feath- 
ers might he pulled out without mutilating the body.'' 

ProfiW-sor IjOomiR gives a lii;t of iwenty-one lornadnea 
down t" Miirfih, 1842, and the following rrsumfi of all the ap- 
pearances: "1, No sca&<jQ of the year is exempt, but they 
are most numerous in May and June. 2. They (Kcur chiefly 
between noon und t>unseL 3. The temperature at the lime 
is urusuatly elevated. 4. They are invariably accompanied 
by lightning and rain, aud frequently by liail. A. Their 
progress in this country is invartably eastwnrdly, the mean 
being twelve degrees north of east, (i, Their averagOj 
breadth is about 120 rods; length, Ifi miles: velocity of profp- 
rcss when riolent, about .^ miles per hour: duration of de- 
structive violence, 43 seconds. 7. Light ohjecla are fre- 
quently transporU'd .'I lo 20 miles. K. Very few human 
lives are h^t, about one to a tornada 9. r>eeward roofs are^ 
generally taken in preference to wmdward (Professor 
Loomis thought the windward side of a i-oof would he 
pressed down ou the rafters, while the wind would cause a 
partial vacuum on the leeward side, which would suffice lo 
throw that off^. 10. Fowls are frequenUy picked of moat of 
their feat^iers. 11. In iwssing over ponds or rivers, water is 
invariably raised in considerable quantity.'^ 

The omissions in this summary of any ascending motion 
in the centre of the tornado, any wiiirling from right to left 
or left to righl, and any evidence of a partial vacuum, are 
most extraordinary and well-nigh inexplicable. Professor 
Loon^is also adds several signiGcant facts. The Morgan 
(Ohio) tornado of Juuu 19. 1823, ts thus dcwribed: "At 9.30 
p.u the observer beard a roaring as of heavy thunder, which 
called him to the door. Upon opening it, he immediately, 
discovered a bright cloud, having precisely the color of & 
glowing oven, apparently of the size of a half-acre of 
ground, lower than the dark canopy which remained un- 
broken above, and moving rapidly in the direction of his 
house. The brightness of the cloud made the face of thiof 
light above the brightuc s of a full moon. There waa 
neither hail nor rain during the paiutage of the tornado, 
neither fiashea of lightning nor distinguishable peals of 
thwnder, but an intense brightness of the cloud and a cnn-j 
tinual aud tremendous roar." SucL descriptions as th< 
might he given for hundreds of pages; but the above Is a 
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fair sample of them, and must saiBce. Before remarkiog- 
upon Lhe!K> qufllationa, it will be of iDteresl to hnog down 
such dencriplionfl thirty yean later. 

Signal OfSce Notes. 
In making investiffations or tornadoes, Ibe observer was 
furnished with fifteen to twenty toi»i«<»f aearcli, and usually 
framed a number of questions to be asked each person. It 
is also probable tbat In these answers all classes of replies 
by tlie more interested and by those less so are mingled 
together. Oftentimes the localities were visited some weeks 
after the tornado, and when many valuable facts could not 
be asccrtaiucd. To any ooe desirinj; a more connected ac- 
count of these tornadoes, tbey will find them in the annual 
reporta of the chief dgnal officer for 1B73 and lt}75. I will 
here eimply make quotations without giving nantes. 

Iowa and Illinois Tornadoes of May 33. 1873. 

*'Saw two clouds — one in ihe sonth-wHit, atjd the other 
in the north-west— which appeared to rush together in the 
west.'* 

" Saw tornado approaching like two dark clouds, with au 
ialervening lightercoloretl space between them. Tbeso two 
clouda presented a fuuueI-sliaiH.>U appearance. It whirled 
contrary to the bands of a watch. Heard some thunder 
previous to tornado, but aaw no lightning." 

*' Heard it roaring a long time before it arrived. As it 
approached, saw two funnels diAlinctly. Saw funnel on the 
south side, which waa the^ smaller, swing around in a half- 
circle and join the larger one. When it struck ihe ground 
il seemed to smoke, the smoke surging up like spray upou a 
* wave-beaten rock. Saw lightning during the tornado." 

"Saw liirblniug Uoriiig the tornado, and heard thunder 
above ita roar.*' 

"Saw the funnel whirling contrary to the sun. Saw 
lightuiuK fljtsb up and down the funnel. Sow a tree thrown 
out from the top of tlie funnel about one foot in diameter" 

"The roaring wa* terrific. It resembled the sounds of 
machinery magnified a million timeu. It was a combined 
* woo-0000' and ' whi^r•^-r.' When the funnel came near, 
it Krew a.H dark as midnight" 

"Observed sheet liphtnjng in the tornado several times. 
When the tornado had passed about a mile and a half, it 
appeared to .tttand still; and a strong gale, with raiii, blew 
directly front it. so that 1 Ihought Ihe storm was comiug 
back." 

"The tornado first appeai-ed as two clouds — one from the 
Boutb-wesl, and the other frnui the west — rushing to one 
point.'* 

" Heard roaring about liaU an hour before it came." 

" Heard roaring an hour before the storm came. I>id not 
hear it after it passed. Saw a cloud rushing from the south, 
and another rushing to meet it from the north." 

"The roaring was very loiid for an hour previous to its 
arrival. Did not hear it after it passed. Saw no light- 
aiog." 

" It waa impossible to bear thuuder, owing to the noiae 
of the storm, which was terrific.'' 

" Noticed a very black cloud in the west, with a tighter 
apace on each side of il. Did not hear the roaring very dis- 
tinctly until it was nearly opposite. Then it was an awful 
ocean-like roaring." 
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" Saw two clouds— one in the nortb-vrest, and one ii 
south-west — ruahing together with great rupidtlj. A 
ing began right where tbey met, assuming the form 
funnel. Saw it whirling with the hands of a watch at tlit 
distance of about two miles." 

"There seemed to be a dark c1s'>ud to the aouth 
another to the north-west. Tlie roaring, like the whuriaj, 
of a thousand threshtug-marhines, was so loud Ibat 1 
not hear the breaking of the buildings." 
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Georgia and Soutb CaroUna Toraadoes. Marcb ao, 187$^ 

"The cloud was very black, with a reddish api 
beneath. Approached with a rising and falling mdioc 
somclimee bursting upward, like dense, black smoke 
furnace." 

"The cloud was fiery in appearance, tbrowiug op, il 
timeB. what looked like tongues of flame." 

" The form of the cloud was that of an inverted cooe. ui^ 
its appearance luminous. The red cloud moved with 
velocity."' 




PIS. l.-TOttNADO-CLOtTD. 

'*The roar of 4he tornado was terrific, aa if a t 
locomotives were racing across the country at full S(, 

" Saw a bright column reaching from the ^roun 
height of nearly a hundr<*d yards." 

This tornado occurred just about noon, and it is notal 
strange that many of thf oKwrvera saw a more or less brij^ 
light connected with the funnel. A plioloirmpb of Ur 
ruins of MaKsey's house, near Sparta, Ga., shows a remarkr 
ble parallelism in tlie distribution of the dchris The 
stood directly in lhi> path of the tornado, and was 
heavy hewn timbers dovetailed together at the coniera. 
south-east side was first crushed in: then the whole bousam 
moved ten feet east, and torn to frasmenta. The prOEOl 
writer saw jirccisely Uie same lines of drhris parallel to the 
tornado track in the Wallingford (Connecticut) Inmado of 
Aug 9, 1876. This illustration (Fig. 1) of a toraado-eload il 
given as a (rood representation of the pbenomennn. It wtll^ 
found that nearly every picture has waving: linea upon it» 
though tbe funnel were whirling, but the araorpbou ap- 
pearance here given Is probably more acu^urale. Dr. 
Phenon gives this ttf»criplion: "The horisoutal whirl. 
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inxy to watch-handa, was plainly visible, toother with a 
rolling motion inward and upward, giving the appearance 
of dense volumes or black smoke ascendinft trotn a tar-kiln. 
ConucalioDs were observe t fihooLin^ out on the rij^ht or 
•outh side of the cloud. A Ught funnoMbaped cloud, look- 
ing much like white steam, imtnediately preceded the black 
cloud." 

Summary. 

I have read over about a tbousand pajjc'sof tornado litera- 
ture iu makinK tliese quuUtious. They are exlreuiely dis- 
jointed, as muat be necessarily the case in the sco^w of tliis 
paper. I have had no theory to support, and in conse- 
quence the quotations are without bias. It is hardly proba- 
ble, however, that any one person cac rei&d such a mass of 
matter aud make the best aelcctious to give the more promt 
neot appearances; aud it is much to be hoped that some one 
will go over this ground and make independent selections of 
the salient points. I think the omissions in these ap|>ear- 
ances are oftentioKS more suggestive than the positive state- 
men la. 

TIte Loud Roar. 

The well-nigh universal testimony is. that there was an 
^^ indescribable roaring in connection with the tornado. It is 
■ probable that this was heard in the earlier casei, but was 
not regarded of enough iniiwrlancv to note. It is hardly 
probable that the loudest of this roar could be heard more 
than a few minutes before the outburst. Little weight can 
be attached to the observations of a few, that it was not 
beard after the pHsaage. It is entirely improbable that tliis 
cftn be caused by the wind, or by th'e tornado whirling in 
the air. We very much need more careful observations. 
Attention should be directed especially to a comparison of 
the tiound with a continuous rumble of thunder. 

tThe ascending current ha.s also been largely commented 
«n. The attempt to show an updratight by the fsct that 
some persons were let down gently is more than counter- 
balanced by the fact that pieces of board and timber were 
■driven into the ground many inches. The evideuce on this 
point of an ascending current is very co n trail ic tor y. and it 
is highly probable that a fierce blast from two directions, 
together with the assistance of the topography, will account 
for most of the phenomena. There is almost overwhelming 
«vidence that air rushing into a partial vacuum does not 
produce this updraught. Tbe evidence shows that the direc- 
tion of the path of the tornado is pre eminently toward the 
north -east. 

Whirling of Tomado-ClowL 

Perha|i8 tbe least satisfactory testimony is regarding this 
appearance. We may set down at once tbe uselessness of 
any one trying to determine this whirling if he is more than a 
thousand feet away, and probably the limit should be five 
htfndred feet. Attention should be directeil to ihe ground, 

■ aud most careful observalious made of the whirling frag- 
ments. The distribution of the debris is markedly against 
uny whirling. It is impossible tu see how a whirl of a hun- 
dred feet diameter could throw down one tree to the north- 
«a8t, and its neighbor to At south-east on top of the other, 
dome one has well suggested, that, if the c1oad is whirling. 
4he trees on the edges of the tornado should lie parallel to 




ihe track, while those in the centre should lie at right an- 
gles; but we know that precisely the contrary is the appear- 
ance. The writer once made au observation which may 
help to elucidate this problem. In the slreets of WatihiDg- 
tou, during the laying of tbe cahle-roa<1. there were em* 
ployed furnaces for heating tar. aud in these furnaces it was 
customary to consume the remains of the tar-barrels for fuel. 
Tbe smoke from these furnaces was most dense and black«J 
The draught was so strong that the smoke issued from the 
chimney at a velocity fully equal to the wind that was blow- 
ing. The top of the chimney was not more than three feet 
from the eye. thus giving a most excellent opportunity for 
noting the slightest movement. When it was nearly calm, 
the smoke ascended |)erfectly straight, and with no whirling' 
motion. The moment the wind blew, an extraordinary phe- 
nomenon was seen. Takings vertical plane in thedirection 
of the wind, and looking with the wind at the back, it wi 
found that ou the right of the plane the smoke whirled f 
right to left, while on the left it whirled frooi left to rigbL 
The appt-anince of this smoke thus doubling upon itself was 
most interesting, and invariably occurred when the wind 
blew. It seems as though most of the contradictions in the 
testimony would disappear if some such action as this took 
place. We may he certain that there is no uoiforni whirl 
in tornadoes iu either direction. 

Stripping ii'eathera from Fowls. 

This is undoubtedly a true phenomenon. Tbe attempts to 
prove that this could be caused by the expansion of air in 
the qiiillH, due to the passage of a vacuum, Imvu signally 
failed. Fowls under an air-pump could not be deplumed by 
exhausting the sir. We must also regard Profe&sor Loomis's 
experimeut of shooting a fowl out of a caunon as au entire 
failure, I mean fur elucidating this phenomenon. H«i 
thought, that, if the fowl could have been fire^l at a hundred 
miles per hour instead of three hundred and forty, the result 
would have been very diffemnl; but this certainly is very. 
doubtful. A wind of a hundred mile-s per hour would haW 
carried along the fowl, feathers and all. It would be an 
interesting experiment to Are a fowl at a hundred miles per 
hour; but it is entirely probable that no fowl could live 
under such a shock as that, and the feathers would not be 
driven off until the velocity became enough to dismember 
the fowl. It would also be interesting to hold a fowl Itcfore 
a blast, and determine, if possible, the velocity needed for 
depluming. The most singular fact is, that the fowl lives 
under the depluming process. In some cases roosters have 
been seen walking around, days after the tornado, crowing, 
and without a feather on their backs. The appearance can 
be readily accounted for on the supposition that an electno 
charge threw off the feathers, and this seems the only way 
of explaining the stripping of clothes from a person. 

Tbe coDclusion seems forced upon us that we need, more 
than all else, much more accurate observatious by persons 
accustomed to note ph^'sical phenomena. It will be seen 
thiit in later days the apifearance of clouds from the north- 
west and south-west is attracting great attention. That this 
fact was not emphsBised before, may be due, in part, to tbe 
fact that it was not regarded as of any special importance in 
accounting for the phenomena. It seems that these appear- 
ances certainly attend the tornado, and are seen all along its< 



314 



SCIENCR 



[Vol. XV. Na 381, 



course of a 1iiiii<!r«(I or two bundled niil«: BO that Ihey 
cannot b*- retrartieil as individual clouds, whose meeting pro 
<luc«s the funnel. 

[CooUniml ud i>. iW.) 



NOTES ANT> NEWS. 

Ant one interested in the fiik 1i«n<>Ht. rmiprfll aifl, and drath- 
beDcfic^iary a^sociatioDs of the Unitc-d Stales ran help niaks the 
sta<i^io«or I huir orgaoirationH Tor the forthfwmJDE cenmiH more 
enoiplftc, and dis.seniinat'e the knowledge of the good work they 
are doinp, hy sendinR the namm ol mirh foeiclics a\ thcv raav 
know of. and the addresses of their princi|>nl fjfflcern, to Mi. 
Cbiirles A. Jenney t^ptcial agi^nt cf the Blereoth Census, 08 WiU 
liam Street, New York City. 

— Professors, T. Mnynard, in Uip April hiillptin nf (he TIalrh 
Experiment SlulioD of the Mas^ac-hu^ptts Afn'icuitural Collot^e at 
Amherxt. sLat4.-H that the fuct that healthy and vigorous p^ach- 
treoi^ can be t;r<Avn to the age of nix to ten years in New Eoj^lund 
needs no denion>trdtioD. hut that we seliloin find honlthy tret-s of 
arrester aRe on account of thp destruction reMuIti«K from the 
cold and by the dbi*a»e called the "yellow*." While we do not 
know the exact nature of the disease called Uie "ycllowB." and 
cnnnut wholly t-t>nlrol iJi^ »tnt(wpherie eau^'e, the olher eaU'tee. 
says Profeaaor Maynard. we run larffply control; an^l by r-art-fid 
cultiv^itiun in the cprinK and early siiramer only, by the ute of 
complete ferlilizers in ihi* fall 'ir early in the spring, we can 
largely prevent this dentrnctive disens.-. It may not lie prolilahle 
to try to save di'^ea^ed tree*, and it would 1m! advisable to destroy 
them a.4 a mattvr of safely, although there hi no evidence that the 
di»e«ae in contagittus: for njtou the colteKe (grounds more or less 
disea-etl tree* may t»e found at all times-, and yimui? trees are 
planted whore old trees have died, and, with «n abundance of 
plant-food, have grown in peifecl health for six ^ears. 

— Experiments in the i-iutir»tf of seed potatoes after various 
tnethodti ba^e (■'en carrin! on each ^eas^m ein'i'e tlie organiza- 
tion of llie Ohio Agricultiiml .Slatiun. In MSiSO the work was 
carried on Ufion a larger pcale than formerly, and with n (treater 
number of varieties, the object beine to teat the validity of eou- 
cltisioDi drawn from the resn'ls of former experiments, alio to 
coin(»are varielieM. Tin-re is sufficient uniformity in the result-i of 
dtffef»-nt feawwfl to wnrmnt the following conclusions, snyn Pro- 
fessor W. J. Green, the lnuticuliurirt: ]. Other onndtlioiis being 
the^atne.the larger the i-utting, the greitcr the total prr>dueC; i,e , 
the total product vniic' in aljout the sanie rnito sis the iiizo uf the 
cutting, 'i. The marketable prfxluct n\m increase^ »s the size of 
the cuilinc w iuci-eiiiied, hut <loeK nnt follow the same nrtio bh the 
total prortuci, the rate of gain being leas. 3. The iucreaw in 
found in UHh the large and iMnall ijotaloea, the greater porlhin 
being in the latter. 4. Acrop^iowu frum whole-p'ilatocs msturea 
at an earlier date than one from small cuttings, 5. Small cut> 
tings require soil that in more highly enriched ami ihoroughly 
prepared Ihnn lar.je cutlingn and whole potatoes, in order to se- 
cure a goo<l fttanil ond to produce a prolllat>h> emp. <!. The ques- 
tion of relative profit, as l>ot«een the Uhe of small cuttitigu and 
whole jMitaiues, depends ujHin the cost of seed- potatoes, the dati> 
at which the crop is to Ih> harvested and sold, and the eomlitinn 
of the 9ot\ at p!uuti(ig-time. 7. In urdinarj' pnictice it will ut^ually 
be found that neither extreme, iw lo riuiitility of set-il ujf*l, will be 
found lo lie profitable. The Huri^>4i plan is to use large, well- 
tnatured, healthy potatoes, and cut to two and three eyea. 

— Much di0cus>U)n having iteen piwvoked relative to the results 
of experiments at the Mussnchusettaj Agricultural Colleee. Am- 
herst, Maiu., with j^teiiut ami lifit waiej; for hf«ling greeiiliuutfes 
(reported in Ituilelins Sos. 4 iind 6i.es|ieciallr as lo iheai'curiicy of 
the results. Hrofc'^iior S. T. Mnynanl has the past winter ninde a 
careful repetition ul the ex(»erimeiits to correct any error** that 
might be found, and lo verift previous results. The boiler* hav- 
iug been run with thegreatMSt care posaihle from Deo. 1, ItttJO, to 
March, 1890, and every precaution having been taken that no 
error should occur, he Unds the total cnml conttumed between thwe 
oates, for the hot-n-ater t>uiIer.tobe6,5SSpijtinds. the average daily 



teinporaturc for the time l>eing 40.74*^: and for the steam-boilei 
the totiil coal eoD><U(neil in the same time was 9 7** poiindM, th? 
B%-eraL'e daily tem|ieiatiire for the lime Mug 48.39" The follow-, 
ing criticisms have lieen made by parties not conversant with tb*J 
facts of (he cjwe; 1. That the piping and cheek-valve wnre not 
arranged so a^ to get the mo«l perfect rirculntion of steam with- 
out a ureal hr^^ of fuel. 3. That the Uueu from the two b<»ilers 
enterpd the cliimney in wueh a way as to give a Iwttir draught to 
the hot-nater hriiler, 3 Tliat llie oxiNwure of the t»vo houi 
was such ihnt the hou*» healed by hot water received more soo-j 
beat than the one heated by uteam. The^e rriticismfi Profewiorl 
Mavonril IhinliB can be answered to the entire sniisfaction of 
fair-minded readers. By numerous lent examinations he Imind 
that the ctrculnlion of nienm throufih all the pipee, above the 
water-line of the boiler, h fierfect whene'er there is fire enough 
to create bteam in the boiler; that ibe check-talve must cou«e- 
qiieitlly work i-asity; and that there is never any standing wstei 
in the return-pipes almve the water line of the boiler. The flue* 
are arranged fo as lo give a« nearly efinai ilmiiKb* to the boilersi 
aa i* |>o sible and luve them enter the same rhiraney.and enter at| 
the sMtiie point: and if there is any difference in Ihe draught oi 
the two, it U in favor of t1>e f-teaiu-bc^h-r. It was suggested by II 
kite Mr Ueorge Hills of Arlington, ihat perhaps from their loc^ion 
the HK-nm-heated hou»e received les^ sun- heal llian that heated by 
hot woler. Tu le« this tuatter. two xtandurl thermometen» wer»j 
placed in eavh house, so that (lie sun's r.iys should fall upon theut} 
equally in Ixith houws at the same time, — one on the eastern, 
and one on the western expoeure. Itecords were made three times.^ 
each day for lw«nly days, emling March 10. Of Ihe^e twenty 
days, about eleven days weie cloutly and nine clear, ouit probably 
the [>eriiHl of tJnie under obt^r ration whs long enough to show 
that the atnount of sun-heat received by each house is so nearly 
equal a« U* in no wuy change the rrsuil s given in the temperature* 
of each h' use. 

— In the American Chemical Journal (vol. zU. No. 4) Mr. H. 

J. Patterson of tlie MnrTland Agrirnltural Experiment Station. 
Agricullural College, Ima au article oo •' The Une of Animal Char- 
coal in the Dcterminution of Fiit (Klher Kxtracc) in Ferding- 
SlufTo." His coitcluKionB ure, thnl the use of ebarcoul results in ■■ 
closer npptoxioiBtion lo the truth tlinn any other method in U9e, 
though ahaolute accuracy ia not claimed The following point* 
may be claimed in favor of tl>e ui^e of animal ch.trcot(l in the de- 
lermiuition of fat (fther cjctmct) in feed ing -stutTs: 1. Thai tb( 
product obtaini'd i« nearly pure fat or v»>getuble oil. 2. Tbiit th* 
product olitaiued givfs a more civrrect idea of Ihe physical nalui 
of the fats from various sulwlanceH. 3. That slight qimnlitics 
water that may exist in the substance and pass out with the ex- 
Iracl will be removed by the charcoal. 4. That t^uiuhle acida or 
the plant, or acid which nm? lie formed by the continuous diHil- 
lation of ether, in connection with some con9tituent» of planla, 
will be piutmlly. if not vvbolly, removed by the animal charcoal. 
't. Tbnt the anitiml cliurcoul nill partially (•bviate. if not wholly 
rerao%'e, tlie difficulty of change in Ihe amount of ether extract 
(which generally increasef) with the aging of the sample. 

— The April bulletin of the Michignn Agricultural EJxperlment 
Station is on •• Fold Brood," by A. J Cook. By S|)ecial reqaest 
of several tee-kee|>ers Froressor Cook issues the bulletin upon IbO' 
moiit Heriou« malady that ever attacks been in this or any other 
country. Tlie problem of wife winlering, once t>o imi^ortaot. ia 
now solved, and the inlelligeni apiarist feels no hmger anv dread 
of winit-r'srold. Foul brood is now the l.ee-keeper's terror. Liki 
the cholera — a dtaesEte which ii^clo^ abin to foul lirood — aoic 
our own kind, i^o lhi» di»eai»e comei* into the bi>e ccuiuiuidly ince-' 
a terrible wiotirge; and if the lie<?-keeper is igiiornul, inci)ulioi>*i. 
or inditforeiit, Jl Dbiiles with him till it starves for waul uf In 
on which to feed Terrible, and ttriibly fatal, as thi-t disease ia 
kndwt) to t-e. experience bsH proved, ceitainlj, that with full 
kuowh'dgc, ami as great care, it can l»e kept in check and wholly^ 
cured, and that with not very &erl<i^ lulH>r and expeiwe. The 
miuute ovoid spores are brought lo the hive probably in hooey 
fed to or brought in by the beea. It is eiisy to see bow honey in 
a diwBsed colony of bees would receive these spores. It is diill- 
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cult to ee© bow tt could be free from nietn. Th* sjiokb might 
also ^v intruda(:;ed hy (dvioK comhs contniiiinj; the diw»ase brcxxl, 
or wliicli tmd pn-viously contained it, to the beee, ami so now 
would have the dormant harilli or uporeB. Uodoubledly font 
broud is usually tir*t imroduced tbroURh llie honey. whil«' it is 
often spread rapidly by an en'hanpt? of couiIh in an apiary where 
only a tvw ot the colonit s are nfFceled. While tUe hacillu;" cannot 
derelop in the honey, very likely the honey Bt-rves RdmiraWy to 
hold and preaerve the sporeg. Wben tbe larval Itee w onco 
affected, it la duturbcd, liea ditTerenlly in the 'cell from tlic 
healthy larva, soon turns yellow or straw color, then to brown, 
whfl.' the skin K>cma loose and flahhy. Ijiter the mass hecouiea 
thirfc and vinoid, and tumn dark brown, the color of coffee before 
any cream is added 10 it. It now driea up, and at liu^t rortu<< a 
tbin layer over the bottom of the cell. While in the pitliid 
coflce-coloritd stale, if drawn out from the reli by inserlinR into 
it a pin-bend, it is titrinMy ; and if it fail-t to hotd to the pin. it will 
fly back. This brown, atrinf^y. elastic masa, with no resemhlance 
to a larva or papa, is a >>ure proof of the presence of the dii-ud 
malady. The larva may never be capped over, but, ifattaclced 
late in ita development, it usually will he. This cap, however, 
will ap|>ear ounlten or concave, instead of being oonvez or round- 
ing out. as the capptn^s of brood always do when the brood is 
healthy. These Hunben caps are always eonpicioiis, and »huuld 
always lead io clo^e invetitigatiiin. Little irretru'ar liuk-s in the 
capping^ are often seen, which also ghouhl awaken nuftpieion. 
Another indicatfoti not alwayn marked in the early stages is i* 
rack Mnell, which has been compared to the odor of old xlue, and 
which in not very unlike tlie odor of decaying brood that has lieen 
chilled. Often this udor, in tevere case*, is very marki-d. and t»n 
l» delected while the hive i« dosed, and several feet from the one 
perceiving it. Mr. Cheshire thinks that the mature queen, woik- 
'.'iJK and droneH. are aira subject to attack, and frequently eiuccnmb 
to the diaeuiK^. Fur tbe remedies we must refer to the bulletin 
itaelf. 

— Within the paat few years much cotnplniitt has l»een miide by 
bee-keeperH of a disease among bees which not only depleted the 
colony, hut waa made manifest by the appearance of the diseased 
bees. They look black Itecause of lo^ of hair, much as do robber 
beee, or old bws in spring, and fre<iuently miike rtrange motions 
in front of tbe hiveA, as though dancing or in convulsion*. They 
are frequently dragged onl of the hirea by (he other bees. This, 
like foul brood, is supposed, says Profemor A. J. Couk, to be due 
to fungoid attack. In this, only the mature bem seem to become 
vic*tiiuH. though the inoculation a)>poartt to come through the 
queen. Thus It is found that supemedlng the queen with a 
healthy one cure? the malady. It isalao reported that abundance 
of suit water placed clone by the hivesj where the bees can gain 
ready access to it, will cure tbiu '* nameless bee-dieease.'* It 
would aeem that thin malady is the aame Ihut has received atten- 
tion In Eun:i]ie, and which Mr. Cheshire has said was duo to the 
attack of Racilhu. Qayioni. 

— The Miirch bulletin of the Agricoltj^ral Experiment Station 
of Cornell Uni\-«*rsity l?! devoted to " (ir<»wing Com for Fo<Jder 
and thisitage." by Messrs. I. V. Roberts and Henry U. Wing. 
Not nil the points given betow arc bused u|H>n the ex|N.-rimenbi 
detailed in the tmlletin. Some are drawn from work done elac- 
wbere, and some from unpuVilished results of their own. First, 
they wish to empimllially repwitihereftimmendatton of last \ear, 
that, in growing com for ensilage, care should bo taken to select 
the largest variety that will fully nmture t«erore Trost in the locality 
where grown. Si*ct'i«l ottenlion is ralletl (n the fncl that hereto- 
fore it has Iteen a cummon prnctice to sow or plant corn for fodder 
and ensilaging entiiely too thick. 8tar<-h and sugar aire not fully 
develo|>ed without an nbundauce of sunlight. Immature plants 
are likely to contain a very large per cent of water. It will readily 
!» seen that twenty-five Ions of green corn, containing nlneiy per 
cent of water, gives bat Hve thmisand pounds of dry matter; 
while twelve tons, containing iteventy-t)ve per oent of water, gives 
six thousand pounds of dry matter. In the latter cat»c> a thousand 
|X)untls more dry mailer is obtiiined. ami le»9 than half the weight 
of groM material baa to be handled and stored; while tbe com 



will still have sufficient moistare to give the restiUing silage that 
(lucculence upon which its valne for feeding as coni pared with dry 
forage largely de[>endH. Wliile the percentage of nitrngen grow( 
lew as the plant approoctie? maturiry, a much larger proportic 
of the nitrogii-M in llie unripe material in iu the Ie&9 valuable form 
of amides thnn in the mature plant. «) that the \ms percentuge 
of nitrogen in The riper product in comitensated for in ita increased 
nutritive value. Ho far, all tbe experimenta go to show that the 
effort should be made tt> raise the largest 3 ield of grain ir 
live of Btalkfl, no matter w*bat purpose it w intended for. If one'' 
variety gives an equal yield of grain and a greater amount o( 
stalks and blades, then of course it fbould he preferred, for fodder 
and ensilage purpoeea. Ii> (he variety that gives the less stalk and 
hlftde; but it will be found that as a ru(e the larger the yield of 
grain, the larger will he the yield of »to%-er. Finally, the fact 
should not t>e lof>t sight of, that wikkI and water alone are not 
good foudB for animals, and that they are expensive products to 
handle. 

— Tlie Hay bnlletin of the Kichigau Agricultural Exi>erimenl 
Station is an ee^ay on the Rnglisli sparrow, by C R Cook. 
8evea States legislate against tbe tUngltsb s)»arrow. Of lhe»e, four 
himply except it from the protection afforde<l other birds. New 
Yfirk makes it a misdcmeauor to harbor or protect Iheni, white 
Michigan pays a bounty of three cents for each 8|KirrowV bead. 
Over twenty of the remiiinlng States give the Engllnh sfiarrow the 
same protection that is offered to other birds. The remuininiE 
States have no laws on the subject. The flnt thing that shoaM 
he done to check the sparrows* increase, »ays Profesvor Cook, ia 
the repeal of all laws offering them protection. Doubtlera many 
who would turn theirhandsagalnst the sparrow are prevented from 
doing so by bird-laws. As recommended by Mr. Dartow^, it may 
be best that one able man )«hould be euiploye<I in every luwn and . 
city 10 superintend a systematic warfare aKHiub<t the English spar*' 
row. No matter how ntuch farmers and gardeners desire to de- 
stroy these birds, it will be of comparatively llirle avail m> long an 
the P'pitrrows are permitted to stay in their great breeding-huuntii, 
the cities, unmolested. The alarming raU" at which the sparrows 
have increase') during the past few years shows only too clearly 
that &ouie action is neceusary No doubt a tiounty helps to lessen 
their numbers; but it is a question if this U the best way to exter- 
minate the English sparrow. Tlii.i method has been employed in 
Michigan since lHt)T. and hus been found m expensive method 
lew^;^ing their number. The greatest ohjeciion -tliat other s|)e- 
cles of birds arc kilk-d by careleew persons for Ennlish aparrows — 
would apply as well lo any other means of destniotion. Tlie 
scheme for offering liberal prizes Cpr tlie greatest numlier of birds 
killed in any given territory is worth considering. If the prizes 
arc sulliciently large, many persons will compete, and great de- 
struction to the »|-arrowfl would result. Wliatcver mi-ans are 
employed, it Is of the greatest imiwrtance that all States and 
Territories infested be uniteil in their effort*, and all employ some 
good means of eradication. One or two Stales alone can accooi- 
plieh but little, as the sftarrows are frpreadiog eo rapidly that the 
bird.4 woidd migrate from other States near by aA fa^t as thoee 
within the State limits were destroyed. Mo pne should receira . 
sparrows tm a bounty or prize that has not thoroughly studied th 
bird. Far too many of the town clerks in Michi^au do nul know 
tliC English sparrow's heud from thut of a linnet or thrush. As a 
result, a great man> birds that Im^e l>een snnt in fr>r a bounty are 
the mwt lienedcial birds. Thus many h"aiis h.ive been sent to 
this station, on which a bounty wa.^ cUiimed, of such valuable 
birds as the »ong-ii]iarrow, red {Kjlled linnet, and evening grosa- 
beak,— birds that the laws protect by a Que of five dolhirt* against 
their ^u:{hier. Michigan has a good law against destroying native 
birds, and every person presenting such a bird to the lo«uclerk^a 
office should pay the penalty, w*bich is a line of live dollars. 

— The picture of lluwenzori (identlHed by Stanley with the 
Mounlainij of the Moon), which will apfiear In the June Scribnrr, 
was drawn from Stanley's own sketch made at the lime of the 
discovery. The race of pygmies discovered by Stanley In Afrioa 
were plioiogiaphed by him, and one of the pfcturea will be repro- 
dnoed in his article. 
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THE TOKNA.DO: APPEARANCES; LIEUT. FINLEV'S 

VIEWS. 

[Continued from p. 814.] 
Lieut. Ftnley's Views, 

For the past ten years Lieut. Finley has demoted a great 
deal of attention to this subject, and has received reports of 
tornadoes from thousands of observers. His views, then, 
should have much weight as being a r^8um6 of all the facts 
reported. Quotations will be made from his book entitled 
" Tornadoes." published in 1887 by tbe Insu,rance Monitor. 
No attempt has tteen made to classify these, but I have 
given them in the order in which Ihey occur in tbe book. 
Speaking of the flow or air ou either side of a large storm, 
we find, """ As these conditions continue to prevail, there isa 
growing contrast of temperature to the north and south of 
the major axis (or the depression), owing to the long-con- 
tinued movementof the atmosphere from opposite directions; 
such movemeat eventually affecting the disposition of air in 
tbe warmer regions of the extreme south, and likewise the 
colder regions of the extreme north. The contrast of tem- 
perature now naturally increases with marked rapidity, and 
the formalioQ of clouds commences in earnest. Huge 



masses of dark and portentous appearance bank up in tbe 
north-west and south-west with amazing rapidity, and soon 
the scene becomes one of awful grandeur. Tbe struggle for 
mastery in the opposing cprreots is thus iodicutpd by the 
gathering cloud -formations. Tbe condensation of vapor 
from the extremely humid southerly currents by contact 
with tbe augmenting cold qf tbeirstruggling opponents con- 
tinues. It increases rapidly. Finally, when resistance to 
the unstable equilibKum can no longer be maintained (con- 
trolled by the rate of temperature change and rapidity of 
condensation), tbe opposing forces are, as it were, broken 
asunder, followed by the upward rush of huge volumes of 
air. The outward indication of this event is 6rst shown in 
the whirling, dashing clouds over the broken surface of the 
heavy bank of condensed vapor, forming tbe background, — 
a scene uot easily depicted or rtialized by one who has not 
witnessed it, but never lo be effaced from the memory of the 
actuul observer. There is an awful terror in tbe majesty of 
tbe power l.ere represented, and in the unnatural movement 
of tbe clouds, which affects animals as well as human 
beings. Tt)e next stage in tlie further development of tbis 
atmospheric disturbance is tbe gradual dtfscentof tbe funnel- 
shapfd cloud from a point apparently just beneath the posi- 
tion of the enactment of the first scene. The tornado is now 
before us, not fnily developed, but soon lo acquire that con- 
dition when the terrible violence of its power will make the 
eartli tremble, animals terror-stricken, and men's hearts 
quake with fear." 

*' Tliere seems to be some strange connection between tbe 
almost simultaneous appearance of clouds in the sOuth-west 
and north-west^ possessing as they do such unusually threat- 
ening forms. As they approach from opposite directions, 
Ihey are suddenly thrown into the greatest confusion, break- 
ing up, as it were, into small portions, which dash pell-mell 
over each other and in every direction; now darting toward 
the earth; new tusbing upward to considerable heights like 
sky-rockets, or at moderate elevations roUiug over each 
other in a well-^evelopad whirl. .\n observer, in describing 
the approach of the clouds from the south-west and north- 
west, stated that they came together with a terrific crash, 
as if thrown from the mouths of cannons. Generally, fol- 
lowing closely upon the existence of this condition, tbe 
funnel-shaped tornado-cloud ap[>ears against the western 
sky, moving boldly to the front from without this confused 
mass of flying clouds." Lieut. Finley describes fourmotions 
of the tornado: ''No. t. is called the whirling or gyratory 
motion, which is invariably from right to left. Above all 
other motions, this is attended with the greatest violence. 
This gyratory mbtion forms what is termed the ' vortex' of 
the tornado-cloud, within which the velocity of the centrip- 
etal currents of air is almost beyond conception. No. II. 
\% called tbe progressive motion of the tornado, — the motion 
which determines the cloud's track from one point to 
another. No. III. is termed the rising and falling motion 
of the tornado. No. IV. is called the zigzag motion, or 
swaying from side to side of the central line of cloud-move- 
ment. Tbis movement is sometimes quite suddenly per- 
formed, but generally it is a moderately slow movement, aod 
one that can be watched and easily identiSed. In complet-- 
ing the extent of a single act of this motion, tbe tornado- 
cloud will diverge about an equal distance on either side of 
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the central line of movement, lliough tlieHo tangenln to the 
major axis are not neceasarily of equal length." 

Lieut. Finley suninmnzMi his sttirfy of the pelatjons of a 
tornadn to ^eneriil atmospheric conditions as Tollows: 
*' There is a definite portion of an area of low pressure 
within which the conditions for the developnicnt of torna- 
does are most favorable, and this is called the dangerous 
octant- Tornado rojfluus are to the south and east of the 
region of hijfh conlrasls iu temperature (temjwrature 
gradient) aud in dew-points. Tbi> area of tornndit: action is 
to the south and east of Ihe tf^ion of high contrasts of cool 
norllierly and warm southprly winds, —a rule that seems to 
follow from the precediu?, and is of use when observations 
of temperature and dew point are not ucceHsihle. The rela- 
lion of tornado regions to the nioveuient of upper and lower 
clouds shows that the former indicate the presence of the 
cold north-we:^t current, and the latter the warm a<mth-west 
current of air. wliirh ultimately laad in th*t dev<*Iopnienl of 
the hijrh coniraaU of temiierattire so exftential to the birth of 
tornadic action. The study of the relations of tornado 
regions to the form of barometric depressions shows that tor- 
nadoes are more frequent when the major axis of the baromet- 
ric trou}^h trend.s north and souih. or north-east and south- 
west, than wtieii it trends east and west." 

From Lieut. Finley's " Scientific R<?*Dm6 of Tornado 
Characteristics," 1 have selecteil the following as touching 
upon pointA not already mentioned. 

" The time of day, the time of year, and the peculiar hot 
and stifling condition, indicate tlial heal is the physical 
agent developing the tornado. By the rotary action of the 
tomado-oloud the condeiiAed vapor is whirled into a flue 
mist, giving it the appearance of steam, and lighting the 
interior of the cloud. The tornado is accompanied by a 
rumbling noise (very peculiar), wliiclj never ceaaoa while 
the funnel-shaped cloud is upon the earth or a short distance 
above it. The funnel form of the cloud is due to the peculiar 
ascensional movement of air-currents, the vapor being con- 
densed along the central line of movement by tbo cold of 
eleration. The motive power of a tornado, aud the agency 
which lifts objects or carries them lonjf distances, is that 
motion of the air in the cloud set up by the variable beat 
conditions of large masses of air over adjacent regions. 

"The tornado vortos may be formed eith*-r by an ascen- 
sional movement of a mass of healed atr, giving rise to un- 
stable equilibrium, or by the meeting of opposite currents 
with high temperature gradicnLs, or by a combinatiou of 
these. Two currents of air approaching each other from 
opposite dim-tious will ntA come directly together, because 
of the influence of the relative motion of the earth. The 
mass of air coming from the south wtnild havb a greater 
velocity eastward than that roming from the north: tliere- 
fore, instead of meeting etu^h other in a direct line, the two 
currents will fnrm an angle at their intersection, and the 
combination of the two ma.sses will give rise to a rotation in 
a direction contrary to the hands of a watch with ita face 
upwards. These conditions account for tho spiral movement 
of the air-currents and the formatiuu of the vortex in the 
tornado. The cold air from the northward will under-run 
ibe wanner air from the southward, because of the ditference 
in density of the two masses, and as a result will aid in the 
formation of the whirl. 



" The electrical tension of the air cannot, under the moat 
favorable atmospheric conditions, cause the movement of 
oppositely electrified air ma.sses, because of the excellent con- 
ductivity of free air, which always tends to cqunlize electric 
potential. The presence of oione is usually detected in the 
wake nf the tornado. People are stripped of clothing, fowls 
and birds deuudeil of feathers. The peculiar roaring noise 
which accompanies the progress of the tornado cannot be 
ascribed to the intervention of electrical forces : it is far more 
reasonable to an^ert that the noise is produced by ttie resiat- 
ance which the rapid and violent indraughts of air en- 
counter while passing into the tornado's vortex. The vortex 
appi-Dximates a vacuum, and the air rushes into it at the 
spout end near the earth with great violence, attteuded by a 
hollow, sucking sound of marked intensity. 

"The peculiar sensations of what are termed 'burning,' 
' scorching,' or ' stifling ' heat, which are reported by those 
who experience the violence of the tornado, must bo due to 
the latent heat of vaporization, which is given oif in great 
quHnlities by the extremely rapid condensation that attends 
the tornado as a coustaut feature.'' 

A viivy interesting comiwrison ntay be made between 
these later views and the ap^iearances noted earlier. Lieut. 
Finley acems to have slightly confused the conditions which 
prevail at the centre of the general storan with those at the 
tornado. Oreai contrasts of temperature and dew-point, 
meeting of hot south with cold north winds, etc., can only 
occur at the centre of the general storm, but that point is 
four hundred miles from the tornado. It seems probable 
that altogether too much emphasis has been given to the two 
clouds, — one in the north-west, and the other snuth-weet — 
which are described as gathering themselves together as two 
giants eager for tho coming contest. We have already seen 
that these clouds arc au accompaniment of the tornado. 
They are probably never more thau one or two miles apart. 
They seem lo rush together, because, when flrstseen. a cloud 
of dust hides the true tornado, and these appendages appear 
prominently ou either aide. In a minute or two* the ob- 
server is enveloped in the dust, and the next instant he sees 
the death-dealing funnel, and hi& heated imagination at once 
leads him to theconclueiou that tho funnel Is produced by 
the forcible meeting of the clouds. 

Coatrasta of Temperature. 
Lieut. Finley especially insists ou Kuch contrasts as a tMns 
causa iu the formation of a tornado, hut it would seem as 
though he has entirely mistaken the mode of action gener- 
ally ascribed to an unstable equilibrium. We are impresaed 
with the fact that the clouds and resulting contrasts are on 
tbe same level, whereas, in order to have u contrast capable 
of causing an upsetting iu the atmosphere, it is absolutely 
essential that the cold air be above the hot. Lieut. Finley 
expressly declares against this disposition by stating that the 
colder air, by its density, underrnns the warmer. It is a 
matter of deep regret that other writers on this subject have 
not seen that such a condition as the last mentioned en- 
tirely negatives their theories of tornado formation. 

Tornado Whirls. 

No one who has read all that precedes can be more aatou- 
ished than the present writer to find that the evidence proving 
a whirl is so inconclusive and conflicting. 1 had fully made 
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up my mind that there must be a whirl, though in doubt as 
to its direction. In fact, the best testimony we have, scat- 
tering of d^ris. is strongly in favor of the view that there 
is no whirl. Figs. 3 and 3 will show better than pages of 
text the nature of this testimony. Let us ask what would be 
the effect of a whirl, in a direction counter-clockwise, pass- 
ing through an orchard (see Fig 2). Facing the tornado as 
it approaches, we would see trees passing our eyes at right 
angles to the track, or leaning over to the right. After the 
tornado -paaseSf we would see trees on the south side lying 
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FIG. S. — OBCHABD BLOWN DOWN BT A WHIRL FBOH BIGHT 
TO LKFT. 

parallel to the track, with tops to east, while oq the north 
side their tops would lie to the west. Fig. 3 shows the true 
conditions which are found. The d^tis and trees in the 
centre all lie parallel to the track, while on the north and 
south sides the trees point inward and forward toward the 
centre. The writer made a most careful investigation of 
the conditions at the Wallingford (Connecticut) tornado; 
and these appearances were repeatedly met with, though the 





FIG. 8. — ORCHABD AFTER ACTUAL TORNADO HAS PASSED. 

true significance of the facts was not fathomed. The stron- 
gest argument that has been advanced in favor of a whirl 
has been the position of tall trees which have crossed each 
other. Almost invaiiably the under tree is the one pointing 
north or north-east, while those above point south-east or 
south. The proof is very unsatisfactory. If there is a 
steady whirl in a mass of air, why would it not break down 
neighboring trees in the same direction? 

Farther Research, 

We are impressed with the imperfection of the evidence 
regarding the true mechanism of a tornado. Even the ap- 



parent drawing-up of wafer from a pond cannot he regarded 
as evidence of an uprush. We know, that, even if there 
were a perfect vacuum, water could not possibly be raised 
more than thirty-four feet. It is probable that the depres- 
sion noted as the tornado passes is due to the wind, and, the 
apparent rising of a mass of water is simply fine water-par- 
ticles or mist borne on the wind. The fact of the existentw 
of a whirl is one of the most important that can be estab- 
lished. While we can never expect that an observer would 
remain near enough to a very severe tornado to make accu- 
rate observations, yet it seems as though this fact might be 
established by skilled observations in a less severe tornado. 
If you are on the south side of a tornado, there is little use 
in looking for a whirl; but attention should be given \a 
the starting of objects into the air. See whether, when a tree 
starts, it goes suddenly, as if shot from the ground, or is 
swayed violently at the top first; see whether the debris that 
rises goes up in great confusion, whirling over and over, or 
whether it is carried lengthwise, as in a stream; etc, If you 
are on the north side, get as near as you dare, and cling to a 
large tree, or, better, to a post; note whether a single object 
near the ground or up in the funnel has any motion what- 
ever toward your right hand as you look at the funnel. 
The moment the tornado has passed, run with the greatest 
possible speed to its rear, and, if possible before the dust ha» 
enveloped you, see if a single object on the ground or up in 
the air is moving to your right. If the tornado has moved 
through an orchard, establish as near as you can the centre 
line, and then pace off one hundred, two hundred, three hun- 
dred feet to north and south, examine trees at the same dis- 
tance on either side, and see if those on the south are uprooted 
or broken more than those on the north. If the tornado is 
moving at the rate of eighty miles per hour, and the whirl a 
hundred and twenty, on the south side the resultant velocity 
would be two hundred, while on the north side it would be 
only forty miles per hour. The greatest care must be taken 
that we do not blind our eyes with preconceived notions. 
When some observer who has a barometer has been so for- 
tunate as to take it to a dug-out, and has kept bis eye upon 
it rather than upon the more absorbing tornado, we qiay 
hope from his testimony, if the funnel goes over his head,, 
to clear up more doubtful points, and establish morecertaiu- 
ties, than can ever be done by any other means. Finally^ 
as the West becomes morp thickly populated by skilled ob- 
servers, we may hope to some time establish many points 
now very uncertain. H. A. Hazen. 



LETTERS TO THE EDITOR. 

*#■ CorrtaponA^nit are requ^ttett tobeaa brief at possible. Hit writer'M name 
isin allctue$ required a» proof of good faith. 

The edilor tail be glad to publUh any queries conioruint with the character 
of the journal. 

On reqiwat^ tioent]/ copiet of the number containing hi* communication toill 
be furnithed free to any correapondent. 

To Discuss Meteorological Topics, 

A PRBLIHINARY Butvey 18 bein^ made to discover if available 
material enough exists in and near this city to form a society to 
study and discuss meteorolOf^ical topics. Such an organization 
should include physicians, civil engineers, and other professionals, 
and amateurs who have studied the weather in a scientific w«y, 
or the relations of any of its phases to important human interests, 
like health, constraction of dams, bridges, and buildings, naviga- 
tion for commerce and pleasure, horse and steam car local trafiSc, 
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crops, preservalioD or forwts, and writing innurunco. Nolhing, 
perhaps, tuuches pfr>pte"6 nminJant' welfiiTe nt so many pointa ai 
Uio wfollifr; and set, as a fcieiice, n)eiP(>roIa(ty id reiiUy in ilB 
infancy. In many civilized countries there arr, aside from the 
otRuiul weather bureaus, indppenilcut associations uiado up of per- 
sona who are iritercslpd in their own or olbtT i»er>ple'» fnTefltiga- 
lions of the wt-iilht-r. in t-oiae ot it;^ lK>iirinKK ii|ion Ihe happinma 
of man. Such are I ho New England, Ito^al, and Scottish Mete- 
orotoKkal Swietit^f. Some of tlie uacoibers are pnifpswonal and 
Iiartl wurkiuK rueteoroIoKiBts, of nalinnal or worhl-wiiio f«me. 
liku Dr. Buthau nod iht- Finn Rjtljih Ahercrojnhie: and womt are 
wrahhy l>ul inteUigt'ot enthuHJa^itfl. like Mr. G. Lanrence itoU'ii 
of Boston, who has huilt and etjuippt'd one of the fimt-l private 
obserTBtories in Ihe worh), and in a quiet way contrfliules much 
to the advancement of i^cienee. There can he no question aH to 
Ihf value of such an orKuniznlioii, A few ininuttw" rt^lltctlon 
fihonM s'atiafy any wfll-infi>rmed resident of (hid city and vicinity 
that men enough, admirahly iiiialitlfrd ro condnct »urh an etvter- 
prt»e, are to be found herfatMXilt*; and the advauluges uf afhlin- 
tion for this piirpwe niii^ht to I* too Bpi»arent to need pointing 
out The (litrf-uivlon of appropriate {lajieni from ineml*r8 or out- 
side experts, the education %vhich even the most accomplished 
ecbotan^ would derive from othera' labori*. tlie stimuluK and direc- 
tion given to itidividual in> eidigatiou. the procuring of a common 
library for u«' in nietcornlogical ivsearch, the Rhaping of popular 
tdesB about weather, and the depreciation of "cranks*' of the Wig- 
ginA type, would Iw among these benefits. Whether those pvr- 
Bona betit tilted to carry un ihiu work have the tiuie and inclina- 
tion to cany the profmseil snctely tlirough a short, infancy into an 
assured permanence and a usef illness worthy of the American 
metropolia and its environs, is really the only question to he 
Bolved. I should he clad to lie the humble meapi* of bringing to- 
gether for or i!a nidation tbow who will favor the movement in 
private letters to the editor of Science, Jakes P. Uaiu. 

BroolElTn. H.T., Hfty O) 
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Midnight Talk* nt the Club. Rejitirted by Amc*s K. Fiske. 
YonJ. Fords, Howard. & Htilhert. 16". $1. 

Moot of lh« chapters of thi« hook were origtoally published aa 
a series of artirles in the Buoday editinji of the A'ew York 7'ime«, 
and pur[H>rt lo be accouotfl of certain talks and dt^eusslons at tlie 
A!«phodel CInh, nt which the author war prCAent aa a hRtener. 
The pnucipal talker is known a« '• the Judge,'' who is obxiuualy 
intended »» tjje author's inoiith{)iece. The lalhii are almost en- 
tirely en religions ibcmett. " Ihe Judge's " views being thow of the 
mofll advanced liberal Ctiristians of the present day. He in repre- 
nenied as regardintt "the restraint and elevating influence of 
Christianity over society as necessary to the uplifting of mankind 
tr»m their low condition, the imlvation of frpe ineiilutions. and 
the system of popular d^veminenl" fp. IdSf. But be huids that 
"the Chureh. in order to maintain iti* great in6nei>ce and power for 
good, and do tbo wt^rk which muet needs to be done, absolutely 
muRt range itself in line with modern prof;re»ip in knowledge and 
thought " (p. 331). But Ihe Church, he aayv. ha<t not kept up with 
the inlellcctual progress of rect-nt timcH, and for thi» reason h 
losing U» hold upon the world. The remedy tltat "the Judge" 
proposes is to "diicard the requirement of n belief in tlie niiracu- 
louB** ns a condition of admi.S!iion to ChriHttim fellow.ihip. Such 
■ loosening of ihel>oud» of dofiuia wouhl.lic tliinks, bring into the 
Church nil the he^ mind? of Ihe ag**, and make it the Miving ami 
elofHling jiower that il ought 10 t«. It will lie e>vn, therefore, 
that the vleWK expressed in the iKxik are ihofe now cotnmonly 
held by sclent ille men and bi«ioncal critics, but they have not 
until recently been extiro-^vd in this country with 4urh freedom 
and emphaais. nnforlnnalely, however, " the Judge's " view^, 
like thoi-e of nioi*l lit>oral Christians, are mainly negative and 
critical: and be has litlle to aay aa to the positive aide of reli^'ion, 
except that he bL-liL've^ in the Ix'in^ of Ood aud the immortality 
of the soul. Retice, although the work is written in an excellent 
apirit, and contains uiany good |>oints. the reader lays it down 
« ith Ihe ronsciouaness of fomething lucking. 



Epitomeg of Three SeleMfgi Comparative Philologj/. Pxychology, 
and Old Teniament lligtory. Chicago, Open Court Pobl. Co. 
' 12^ 73 cenU. 

This volume conlains three esBaya drsiKCied to give an acoount 

of recent iovefittpalionfi in certain dppnrtinenta of science, with 
their moBt important result!*. The ahleat and most tntcre&ting is 
the first, on "Tbe Study of Sun&krit." written by Prifcssor H. 
Oldenhert; of Kiel. Il is not, as the title of the btjok would lead 
UD to think, au expo'^lliou of coiufuirative philology, which Is only 
incidentally alluded to, but i« an hi«lorical account of the discov- 
ery and elucidation of the ancient Sanacht literature, tieginuini; 
with Sir VVilliam JoniSs, the author traces the progrefB of Saiifccrit 
studies through vnrinuB viciasiiudes and difTiculties to Ihe prenent 
day, mid shows how much has been done toward the recovery of 
this imj>ortant literature, am) by what nuan^ the work hus been 
accompliahf'd. 

The peoond imper, entitled ••.^apecia of Hlodern P«ychology," by 
ProfesBor Jctieph Juatrow, is really devoted to the new science of 
peycho-phjsics. It is not a summary of ihe tclenoo, but a brief 
hislory of its origin and ilevelnpnienl. The contribntions of the 
(lifTerent nationi* are recorded, those of Germany naturally occupy- 
ing the most prominent place; and there are al»o u few (tages on 
recent investigations in campsrstive psychology and Id asimal 
psychology. 

The third «any, "RIm of the PMple of iBraeU" by Profeeior C. 
H. Corntll of KoDigsivrg. \» an Bttempt to slate the graine of bis- 
torit^l truth in Ihe early tradition* and legends of the Israelitea. 
The author hiilH:* that every such hintoncal k-jjend haa a basis of 
truth; hut by what c-riterion he discriminates between the truth 
and lis ailemlant falsehcxxla he ii<K^ nut tell uu. However, be 
sets before u» what he believer to be the n-al outline of Isruelitiih 
history from Abraham to David, which has at least the merit of 
being based on conscientiouK and fiainnaking study. On th» 
whole, thio little volume is well worthy of fierusal. 

Pure Logic and other Afinor Works. By W. SIAKLEY JBVOKS. 
New York. MacmilUn. 8®. $3.B0. 

Thb volume is made up of several of tlie autltor's shorter 
wcrkB. with a preface by Profeeeor Koberl Adamson. It contains 
tlw woik on "Pure Logic" first publiuhed iti IHIM; "The Kul*titu- 
tiou of Similars," which np[»eiired in lt*fl9; an<i some minor logi- 
cal e*Basf, closing with the four papers entitled "John Stuart 
Slill's Philosophy Te* led." originally published in tlie Contempo- 
rary Rcvietr. As all of them have long l>eeu liefore the world, 
and iiio»l rttudcnts of logic and philosophy have already formed 
tlieir opinion of tbt-ni, we shall not difc-usf) them here; but wo 
cannot help lecoidiog our opinion that neither thrse nor the au- 
thor's other works have such high merit bb bis admirers claim for 
them. Jevond van always trying to bo oritciniil. and to revolution* 
ire Ihe branches of knowledge with which he dealt; yet bis only 
valuable coptributions to them relate to minor points. Tin- eriti- 
cit'ms of Mill might better, we should think, have l>een left to 
sluniber in the pages of the luaguzine in whi'-h they originally 
appenreil. ats they are no lieneht to (heir author's reputation. He 
due*, indeeil. point out Mine defect* in Mill's philosophy : hut 
m:iny of his criticisms are wonhlesa and misleading, winle Ibrir 
tone and temper are about as bad as is pussd^te. They aio, ia 
fact. tnodelB of all tluit controvcraiul writings ought not to be. 

Uotc to Hemember Hittory, By ViBOtmA CossEB SRAFFeB. 
Philadelphia. Lip|>incolt. 8°. $1. 

The main object of thi>i work ta to affiist tlie student of hi<4t«jry 
in remcmberiag dates. It prventH a siimtnary of the leading 
events of tlie firteenth. seventeenth, etghlepnlh. and nineteenltt 
cvniurieii. some (liirty or forty in each one. with charts desi»:ned 
to make the daicH und character of lbc"<> events apparent to the 
eye. The occurrences of each century are first stilled In brief 
chronological furni, it t'leing inu-uded thnt the&e gtalementH shull 
be committed to memory; and ihen FnUnwaa siccinct histmical 
account o( tlic event* tbcai»elvee. But the charts are the peculiar 
feature of the work, and are btr]ieve<}, Di>t only by the aulhoreaa 
but by others who have used then], to he valualjle aids to the 
memory. The plan of the charts was originally borrowed from 
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«ome Oprniiin writer, hut la ht^re Kiv^o with modiHoations, t»ch 
chart consisting of one hiindrwl fw^iiarPH reprewntiojt Ihe jeara of 
the century, while rolor^d »tectUin« witliin the squares iodicate 
the uii|Kjiiiuil pvpQts. The plan in c^frtuinly uig»ninus: hut w« 
must ronff>s8 to hii%-ing consiiletahli? doubt na to the offliracjr of 
any auch tx>ntrivanc«>A. It ma^ be worth tryiafc, however, and 
the hook ia nipritonoua wen apart troiD the charts. 



AMONO THE PCBUSHEUS. 

Tk f^ippincotf's Magazine for Juuf, Koberl Kennaway Doug- 
las haa an uriiule upon "The Origin of Chinese Culture and Ciri- 
lizatinn." Rfr. Douglas mointoin^ Ihut Itto Chinese were not abo- 
riginal in Chinn. but were immiprantfi into that nountrj* fronri 
fiabj Ionia. 

— Messrs. John Wiley & Sons announce as in preparation 
'*Lea8t Squares,'* by Professor W. W. Johnson of the United 
Slates Naval Academy. 

— ^Henry HoM & Co. have issued a new catalogue covering their 
edurational publtcalioos in scifuoe, uialheiuMtics, history and po- 
litical wicnce, r.nglish, French, (ierinan. Grt-ek, Ijatin, Italian, 
and Spanish. 

— Robert Bonner'n Sons, New York, announce •' Africa Re Dis- 
covered : Five Years with ihe Congo Cannibala," by Herbert Ward. 
Mr. Ward's travels in Africa conimenced in 18*4, when he re- 
ceived an appoirilraent in the service of the Kougo Free State. 



He was a member of ihe Staoley Relief Expedition, and made 
his tnemnrahle canoe journr^y of eleven hundred iniles on the 
Kongo in the service of n. M. Stanley. 

— CtJumbta Colle^, in its recent vhaage'of administrattoD, has 
aCirarted to itself ronMderablp public all4.<ntion. The .Veto ling- 
land Magazine, in the coming June numlter, will contain an 
illustrated article on Ihiii subject by Profewor Van Amringv. 

— President Si'th Low (ex-tnayor of Rroiiklyn), in his article on 
*' Tlie Rijchts of the Ciliicen as a User of Public Conveyances," in 
the June Scritnifr, says, "The most ralo.ible ciiy franchises in 
the United Slalex have been partt-d with, for the most pan, for 
nothing, lu Kurope they have been largely retained as a fiource 
of revenue to the cooiaiunity. If we can find the reason for the 
fads UB they exiM. here, much light may be tfarowa on ttie qnes- 
tiori of remedy." 

— The C'liautauquan for June opens with the second of a two- 
part article on "Tiie Making of Italy," i^y Edward A. Freeman, 
the eminent EnuUtih bisturiau: James A. IIiLrrinun, LL.D.. of 
Wti>hinxton and Lee University, tatie:^ "The ArchaM^logical Club 
in It.il>" to the enil of its joumpy; Bella H. Slillninn continues 
her Hliidies of "Life in ModiTn Italy," ihia time- giving a gllmpae 
of the customs of the upper classes ; Principal James Duoaldson. 
I1L.D.. of the University of 8t. Andrew.-!, beollHud, closes hta 
series of lUlioles on "Roman Moraldj" a chuntc-teristic article on 
*'Bow to Travel iq Italy" is contributed by J P. Mahaffy, MA., 
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Fact and Theory Papers 

THE SUPPRESSIoiToF COKSUMPTIOH. 

ByGoDrRSY W. Hambi-etoy, M.D. 12". 40c. 

Dr. Uaiubletuu la prealdMit of the Polytechnic 
Phjraioal De*tiU>i>itii-Dt Sixrlrty cif Orp»t Britain. 
The <B«u« berv raU^d 1« of Itnincnvo iTnpon-ntico. It 
ts a qaefftton of life or deatb for bundreda of tbou- 
■anda: and bo iiartii-iuly reaiumta ramful ennnidiink- 
tlon of the evldeun^ be dediieea In nupport of tb«' 
CAM. which bo clolnw D»t oelf completely JuMlflee, 
but alM iMoeaaltates tbe cooolaiifoa that wp itow 
bare it I& our power toauppreaa cotiaumptioii. 

THE SOCIETY AHD TBE'' FAD." 

By Afpletom Mobua;*, Kt«i. I2«. :if) cent*. 
Id thia book Mr. Monan, who bi pmildeni of tbe 
New York ShAkeapeare Society, eeta forth what be 
balicTHi to be tbn true tuoctioa of a Kbakeapeate 
Boototy. which In many rveprcta lie utakuti r«Min- 
Ually acleDtinc. 

PROTOPUSM, THE CELL DOCTRINE, AMD 
SPOJiTAHEOUS GENERATION. 

By C, F. Cox. 13". T.» ct-iits. 

Tbe author of thle bonk was fnr aooie reara presi- 
dent of tbe New York ]Hieroiia?oi>i4:al Soclelr. and lo 
thlsTolume he seta forth his vlown on ih« tipoiiiAnis 
ous Ketieratlon tfaeorj and Its lelatton tc> tb» uejierai 
tlirnrv of eroluLiOO, and OO ]ir(i[ii|iliuiui aud llin vtfll 
doctnnp. 

THE GHEROKEEsTn PRE-COLUMBIAN TIMES 

By Cybus Thoma«. l'^". Jl . 

Dr. ThoDiaa In tbla work wilt reverao tlie iiiiuikl 
ini-tJiiKl uf dealjnft with pn-hiatorii- ■uhJifLi : ttiat ia 
til luy, bn will eomnicnri] witb thn narllfst recordvd 
history of tbe (libe as a baua and liace tbe cbatn 
back step by step by the light of the mottiMla. trmdi- 
tiana. and other OTidance, a« far aa poaelblo. He 
tiaH ulreiuly preoeoled lo tbe pulillc Aume reanona 
for liclli-vlag th« ChEnikeeii werr muufuMiuilitcra. 
but addltiniial erldeomt txiarlnfrnn thn ■iihi<>ot has 
been obtafned. A more careful nudv of tlw Dela- 
ware tradition »epevtuif[ the Talletfwl Mtlaltes him 
that we have lu Ch« Bark Itword (Walan Olumj 
llavlf proi^r tbat thej' werf (.'berokeva. He tblnkn 
till- iuoutuLk I'liaiilr uM ti) LmiN. back tli*<lr lioeof 
inlKrati(>ti PTvn ht^^nnd thf>Ir nwldntinr In Ohio to 
the western b*ok of the HUelaslppL Tbe object Is 
therefore threefold: l. As lUustration of tne re- 
rerae method of d«allii|t with pmblstorl« Hubji^ota ', 
'i. IiiL'Iiletilal proof that some of tbe InitlAntt wene 
inixiiirl liijlileni ; S. A study of a aiu^tlt- tiitn- in the 
llicht nf tbn mnand teatimany. Thta wnrk will t>ii an 
Important coairlbution to the literature of tbe Co- 
lumbian discovery which will doubtleaa appear 
daring tbe oocain)| two yean. 

N. D. C. HOIKJE.S. 

47 l.araretl« Plaer, Hvw York. 
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NEW BOOKS. 
Science in Plain Language. 

ISmo, oloth, r»0 <M>nta. 

EVOLUTION, 
ANTIQUITY OF MAN, BACTERIA, Etc. 

A Sorlns of papui-m giviii;; tbo gonwral rosulta 
of Sci«atifle Invctttigatioua in plain, everr- 
ilny IniigUH^B wiUiuiit too inucii detail. 

By WILLIAM DURHAM, F.R.S.E. 

Tbv aubjeutii compriKed arc A'ufurui Selection— 
;iu of Spncles, Orlittn of Man's lilirbnr Naturaj 
lent 1.ahe DwelllnrB. Pnylapt/ufn^Ori^ifn and 
llaafsof LUe. Disease Oerms, F«rmentalioo. Co'or 
— Piowers. Animal*. Kmraint, Colors and Klmlery. 
JfotvineN I— Plants. Sleep of Plants, «t«. 

ISiuo, cloth, iM) cent*. 
JVtfic Headsf. %'ot. U. of Ike A'<!Mr £Uil>oN o/ 

i Handbook of Descrlplive uil Practical 
ASTRONOMr. 

By G. F. CHAMBERS. F.R.A.S. 
Vol. II. Instruments and Practical As- 
tronomy. Sto, ^.i5. 

"A valuable uiiue uf iijii.rou<>mli'«l Infnrmatioa 
rnn'faUf hnmprlit up In ilntn." Ariidrmif. 

Bi-wmlv Published Vi.j. I Thr SMn, 
and ComtU. Hvo, («.«. 
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,Vow Pcrtrff Iftum. W i 

LECTURES ON MENTAL FACULTY. 

LvnturrH itrhvtrn-d lu thii L'uiversitjr of Cambtldcs 
diirlnit the Lent Terrn, IWB-S. 

On the Growth of Intellecluat Faculty and 

Meaos of Training It. 

By FRANCIS WARNER, U.D. 

IGmo, 90 oents. 

The Chemistry of Paints and Painting 

By A. H. CHURCH, M.A., F.R.S., 

ProfeiiMur of Cbniuiiitri' In the Kojral Aeadaair at 
Aru iQ Londoa. 

ISino, cloth, gilt, 11.75. 

lACMILUUCO., 112 401 Afeone, H. Y. 
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of Dutiliii Univemty; "Hnw EHi'ctricity is Measured" is tbe suh. 
ject of an entertaining ariicte h^i Professor Edwnrt] L Nicliols of 
Conietl UniTer.'^ity: that tlie npn Oreere is worth fitiirivinRBS well 
as the old. is shown in "Tbe (jreekp of To-dav," iiy Alb+rt Shaw, 
Ph.D.: an«( J<jhn IJurruughs expIaiDe what to him fs •'The Secret 
nf HappinMB." 

— Mpf-tra. fiinn & Co. nnnoiin<^ to he neatly in Jnne. "The 
Leading Factn of American HiHtory," by l>. 11. MonlRnmery. 
BUlhor or "The Leaditti; Facts of Bnnlish History," " The Lead- 
ing Facta of French Hi-tory," ttc. This wqrlc ighaeeJ on a study 
of the highest reroffniwd authorilie.4 in Unilod State* hifttory. 
ItR object w to pretient in a clear, connected, and (ornible nraanner, 
adapted to the wants of Rrannnnr school pupilx, the importnnt 
events in llie life of tlie Acnyricjm people fnjra the earliest period 
to tlie precent lime. 

— Tl»e faiiinits Bill of ftiKhts fldojjted by Parliament in 1880. 
whicl) tijiaUy cettleii th*" conHliliitional character of tlie EnKliwh 
Uovemment and hmu^ht kin^ strictly niider law, has jnat been 
added to the Old 8outb Leaflelt;, bpins the nineteenth ntinilwr in 
the new Kenertal Hcrios, puhltfthcd for the (Jirttlor^t of the Old 
South work, by D. ('. Ileatb A Co.. Roston. The hiaturiral and 
bihiiographicnl notes to tht^ leaflet, by Mr. Mead, are <?<&pecially 
full. These oripinal documents, eo many of which are being fnr- 
tiished at so tritlinK an expenwr by the Ot(l South people, arc in- 
T-aliiable for our stuilent^* of hiiitory. 

— Mr. Edwin P. Mend's addressM on tho 'Komnn CalhoMc 
Church »nd the public scIkkiU have twen put togpther in a little 
votuine uf a hundred pa.!f9. whivh vvill Ix*' published luiuiedialely 

■'jyGeorjie II. Ellis, R(j«ton. The collection inciudeB the addresses 
"S^'Pn before the Woman Suffrage Leapue in Boston duriof^ the 
rontmversy over Swinton's "History," the address before the 
UasMicbuiiCtIs HrhuutmaHtent' Club at the clow of the Boston con- 
flict and (headdress liefore tho National Ekluoatio»al Association 
at Na-hville In^t flunitner in the de1>alf with Bishop Keane. 
Thes*- .nddreiisea have already been published as separate pam- 
phlet*, and cf tiK* Na«Iivillc nddresi* nearly tifty tliourtand eopies 
bavetieen circnlated. Their publiralion lotiietherul thin time, when 
tbe struggle over the llennett law in Wisconsin has drawn the 
Hlt*"Dlion of the country anew to the wIkiIc Hobjecl. i» opportune. 
There w almost tio phase of llie tultjeot which Hr. Mead does not 
touch in ihe^c nddres^w^. What in cbiefly worthy of remark ir, 
that although he Is the M'nraiest defender of the piih'ic- school 
ajrsteni, and the nio«t outspoken critic of the paro'-hiiil .<K.-h<x>lB, 
be bas tr«ile«J the Roman Catholics with a careful jnstiee, which 



has won their contldenc*^. an has been done. |«rhap8. by no other 
of their criiics. The Catfiotic Review, the ablest of the (.'BlhoHc 
newspaiier-s. wn>[p last sutntner. '■ What we desire to cull utt«D- 
lion to in th'^^ie pninphleis ts tbe remurkulde rnirnewi with which 
Mr. Mead Ireaba Catholins and their vipwo. The tlrst fnurteeu 
pii(^ of the Hrjit essay mijihl have been written by a t^otholic. 
It look*- aH if, for tbe first time in American hi^tory, Catholics 
were about to meet in the arena a foeman who knows their 
strong and weak pointx as well us his own." 

— Ru9!iel] Hturpi?. the well known architect, has written for the 
June Scribner an article on "Tbe Uily House" (one of the series 
on honieft}. in which he sar^, " Kothint; more incooffruous than 
our New York palaces, of which tiu* first notable one wiw the 
marble structure at the corner of Fifth A^venne and ;l4th Street, 
has ever t>een planned or erected. They sre in almost all respects 
BDinll bouspii looked at through a niaffnifying-wla's; tbe necessary 
conditions of n stalely house, a sort of iwt.-izzo. tuoe hardly been 
considered in them; the American citizen whose fortune has il 
creased n himdrv-d-fold builds a house perhaps ten-fold larfst 
than he would otherwise have done, but in other respects very 
similar to that one in which his fntber livetl in dny^ of cuni|tara- 
tive poverty." 

— A recent number of Ganien and Forest has an interestinfrpio- 
ture of tlie nubslantial old Ftone bridiie which BpaDx the Ipswich at 
Top*.field, Mass,, and the descriptive text cunlaiD& a plea for mora 
of these .s>>litl arches, which harmonize po well with the scenery 
of a hilly country. A fruiting branch of ilie Chinefte privet i;* the 
pultject of another picture in the same miml>er; and the titled) of 
sotiie of tt>i urticles are. " Flower Paintiu);," In a Calirornia i.'aiV 
on," '-VejEetation in Southern Alabama." " LeRislittion fcf the 
Adirondacks," "(irapesfor Home Vu^." '■ PruninR tiie Pearb," 
" Hardy PIsntD for Cut Flowers, and Notes on Wild Flowers." 
Tlie uoual amount uf select correspond ence, hook- re vie wa, and 
notes on timely topics, i.'omplet' the number. , 

— D. C. HcAth & Co. have recently made the following 
important additions to their Moderu LuDgua^c Series; "Prac- 
tical Lertsons in German Converpation," by Professor A. I... 
Mcissner of Queen's College, Belfast -llbis book fu Dishes n 
graduated and systematic series of ■ lessons to ^ive facility in 
Hpeakiuf; Qerman) ; "Oot'the'sSeiseuheim" (from Divhtnug iin/l 
Wahrheit), edited by Professor II. C. O. Iluw of Princeton; 
■*A Prirn«r of French Literature," by FrofeKsor F. M. Warren, 
based on lectures delivered by the author in bis claswa in 
Johns Hopkins Univeraity. ^ 
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ITWO WEEKS I 

THINK OF IT !^ 

Aa a X^e^ti Prodncor there can bo 
no question bat that 

SCOTT'S 

EMULSION 

Of Pure Cod Liver Oil and Hppdosphltes 

Of Lime and Soda 
is ^thoat a rival. nXiiny have 
P'ained a poiud a da.y by the ue 
of it. It cttroa 

CONSUMPTION, 

SCROFULA, BRONCHlTtS, COUGHS UNO 
COLDS. AND ALL FORMS OF WASTING 01^ 
EASES. -*■* l:tl. tr inr.K .IS Mil. K. 

poor tmilatloi**. 



k Hew MM or Treating Disease. 

HOSPITAL RBMUDIBS, 

What are they ? There ii « new depariure in 

the treatment of dis.ritiie. It cuTotrts iii the 
collcelinn o( ihe t^pecilics used by in.ird vpecial- 
\U\ <if Etiiopc ana Amvrica. Aiid britifting ihcm 
wiiliiii ihe rctich of all V\>r in^uncf. the ttcat- 
mcnt pur?>ue([ by special phv&iirmii*. whi ir ul 
iiulii-estioii, stomach and liver trouble* only, 
w-at obiatned and prcparei), The iteatmetii u( 
oihcr physicians celebrated for cuntii; catarrh 
WHS procured, and so on till these tncumpaiable 
<rbrts now include disease o( Ihe hingii. kidneys 
female wcakcf^s, rlicummiism and neivr)u« de- 
biliiy. 

This new method of " one remedy hir ore 
diieasc" must nppcal to the common geiue ol 
all sulTcrers. manf of whom have experienced 
the ill cRecu, and thoroughly realize the ab- 
surdity ol the claims of Paicni Mcdicine^i which 
are gunrantccd to cure every it) out of a single 
botlle. and the U4C of which, an statistics prove 
Ajs >ui»fJ more itomaeki than alofhol A cir- 
cular desciihing thc>c new remedies is sent fncc 
on receipt ol »tamp lo pay pottage by Hospital 
Remedy Coinpanv, Toronto, Canada, !tnle pro 
priclor-. 

■OOKNt How to set Ihcm. If tb«rf> la uif 

book orixuupblet tliitt)i>u traiit, writ* totfaaaotenu« 
Book A|t«iicr, 47 l^fuyetle PImis New Tatk. 



FACT AND THEORY PAPERS. 

A Nbrie* (if inopoiriipliii ou aeientlKe mattraof 
ceaeral lnl«re«t. 

Ht*\dif .Voir. 

SUPPRESSION OF CONSUMPTION. 

By O. W Hakblktuk. M D.. Prpsldpnt n( ihp Poljr- 
tpphnto Ptiy«lc«l Development Socletv of Orow 
DrttiklB. tS°. 4Ucciitti. 

THE SOCIETV AND THE *■ FAD." 

Bt Applktom HoaaAM. Ewi.. Prcaident of tbe Nov 
York tSbAkcapear* Society. IS*. tO otota. 



/n fYejMirarfoN. 

The Cherolcees in Pre-Columbian Times, 

By Crava Thomas nt the Bnnaa of Etlmolacjr. 

Tornadoes. 

By El A llAZKNof the i;.8. Sljinaionoa. 

Foods and Food Adulterants. 

By EiMiAH Rii-iiAHnK, lis prpoltlnnt NotfonAl Chan- 
fcal Society. 

Color in Nature. 

By O BaowM Uouoc ttul ntlien. 

Protoplasm and the Cell Doctrine. 

By C, P. t^)z, Pn!«ld«nt New York Xlcroaeoplo 

Society. 

H. D. G. HODGES, 47 UrayettePl.,Ne«Tort 
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CALENDAR OF SOCIETIES, 

Biolosrical Society. Washington. 

Jlaf 17.— Erwin F Smith. A New SpfH-'ies 
or tlio Genus Aptii^: T. S. Faltaer. Uunie 
Enrly Vt^wo of ihe tJeognipIiii-al DislrUm- 
tion of S|)»*i»'?; Frederick \V. Trot-. Ex>iil»i- 
tian of H ><pe^-<<ii'.*n itf Utpitioin^i^ inhaitrii. 
a Rare nni.1 RciitarUnblf Kotlenl from Afrtca: 
W. H. Sfatirtn. Tlw I'lat-e (►f BioU>gy in 
"Public SclnK>l Iiistrufti'.n. 

Nfttural Science Association of Staten 

uiud. 

May 8.— Charles Vf\ Leng. i?tatcn Island 
Fire-fliea. 

Boston Society of Natural Hiitory. 

Mar ^1. — Warren Upliarn. G«-OKra|i)il(> 
Limita of d|H><'ie4 uf Pli)nl» in (he Btl^ilJ of 
the Rf«] Bi'cr of Hie North, \V. O. Crosby, 
Cotu|N«)t.ion nf the Till or Bowlder Clay: 
S. H. Seinl'icr. Tli^ Vnriety u( Myria[H>iJ(il 
Lift' in tlic CarUoniferiius TiriiKl. 



CATAMCH 

CaUrrltal Uemtat-»w^Ums F*r*r. 

Sufferrrs are not gencral'y aware that tlicK 
di!!«J^ir» aiv conlflc'ouv, or iliat lliey are diiv I0 
the ^tr^eticc of TivuiK paia>ttcs in the Imini; 
mci»ilira»e of ihc no-e and euslaoliian lubrs. 
MicniMMipic lestforch. h'>»cv«(, has proved tins 
Id be A fact, and 'he revult of Ihii dtsc'ivery is 
thpt ■ sim[>le irmnly has Ucen formulatt-d wbcTC- 
by caianh. catarrhal ilcafnc!^ and hay fever are 
prtniatienily cut£<l in from mie tu ihiec vitnple 
applications tnsdc at linme by the patient once 
in two weeks. 

N B — Thi* Ircalmcni is nul n snufl or an 
ointment ; both have Iwrti iJiscatdcd by rejiu. 
table jihy^ician* a^ in]iirioin. A pamphlet ea- 
plaining thi% ikw ir<-aiinet)t i% wnl free on 
rece'pi of utamp to pay postage, by A. H. Dix- 
on & Son. 337 and ^yt Wc^t King Sireel. 
Toronto, Canada.— (.'jiriirtan AJrtfatr, 

Sufferer* from Caiatrhal troubles should care- 
fully read the at>o\-e. 

CHEMICAL BOOKS FOR SALE. 

Bmicora di>r Dmitiu-ticD L'tivoilAcheu Oe«eU- 

Bcbaft f l«liMC inoluHiro) %H.W 

JOURXat of the CtuimtuU i>auletj' of Losdou 

.lfW4--«.18») SOO 

ANaLTitT. London OlW-W. Jul/ <u)d NaiMslwr 

oflffiSmlMioR} t.» 

8oaa« Caits, MuchraUir (IHHI K3, lt«t-Bt. mtua 

otimbfini of I8W. iWC". and 18*0 a.« 

ZaiTWRnirr Ruben>nck«rliula«tri« StuntBcr 

iiiuttt-ea. pMtof iBWi lao 

Zamcaarrr RubvumnhitrfiiduBtri* Sebublen 

(Tola ilr.-avil. lTit<1ualTBj, ooo>pi«t« . S.W 
Any or Uh shove will be Mat po«tp*ld 00 reodpt 
et pnee. 

BCIEKCE BOOK AGENCY. 
4; Lktayttta Plac9, New Tork. 



A TEMPORARY BINDER 

for SeitHct is now ready, and will be mailed 
postpaid on receipt of 75 cents. 

I'hi* timdcr ii «tron(> ilMmbls and 

■ vkgaiit. tu* Bilt ki<l«<titk. and aIIoW) 
■he o^KiiInf nf the p*CM perfcclly 
flat. Any Mumtrtfr cau Iw lolici) oui 
or r<[>l»c«d without dinarblnic ihc 
other). Mtd lh« papers are nni muii- 
U(e>l for Hitncqucnl pcnOBiMnl bind 
ing. Filed ia lhi« hinder, Se/fmc/ i( 
■tway« ctmvcnicnl lii« rEfcfcnc*. 
M. D. C. HODGES, 

47 lafiyetts Plaee, M. Y. 



GEMS AND PRECIOUS STONES OF 

NORTH AMERICA: 

A nopitI*r dnMirlptlnn dI llu'lr ii(r<-tiin*nr(i, rBluc, 
hltUorj'. oTfibiMiloR. Mid of llui ifilli'ct Imm In 
which thnr oxtat; also a i^hsptitr on pfr.rlx <iti<I nn 
ri-tDikTkat(lA foreloD ||<Mn« owi><'d in th>> I'nllM 
iitMiCB. Sy QaoKUK Faanaaioa Sckz. tlluatrfti«d 
<rli.h plalit (;uli>nsl |il«tiNt auil nutitpruuB I'D^mT' 
inpn, Priop. «Itl. 

Mr. Kuna. who In well Icnuwit u ui AUlbority Upon 
th** aiibJiNit of IF9IU ainue>i, ktid wba la tlic osport tot 
TltbnyA Co., po«aeMM umuU&t tulUtlee fur U>a 
impamUMi uf « worlt nf tJila kind. 

8rnl fMutinit'l im rM'l/>l '•/ Itrivr. 

N. 0. C. HODCB<l» 4T Lafnyelte Fl., N* ¥• 



Wants. 



TJTTRn KTilTIOS'. 



THE FAULTS OF SPEECH 

■T 

A. MELVILLE BELL, 

Author of " Visililr S|«occh," etc.. etc. 

Tho Fuultj) of Spocrh i* a Self-Corre«'tor 
ami Teiu-her'it Manual, for iho removal uf all 
Impediments and Dt^ffH:l9 of Artifnilation. 

ao Oexxte. 

*4*Aitn( jMMffMnW Oil rrctifit of pritv, 

H. D. C. HODGES, 47 Ufajette Place, 

NEW YORK. 



DO YOU INTEND TO BUILD? 

Wo o(t»r KQ Atlne of HenMble Low f^oat 
Hoiiate*. a u'>ri(<rilo 11x14 IhoIiah. ix>uta1nln« 
liaiidMomo III rial ratlviiB, Hwr plAUP, u d tuU 
ilnrci'ifitloiiH ot tilts iiiiiiiiiAi iJ'Slffu, ftLil nrtj'-Iour 
utbrix, ruuflUK lu cuat Inim WTO to ti.XO. [His 
ppet'lniMa dMilan to tor a coit««o wlih ewrpu raoiDB, 
and ou8ilnin,100. Itonnbluea l>vautj nod oHafon. 
dM tW4^ larav p -rch«P>, and t» a popular and praetW 
c&i working declcn, aailuf b««u ttulit aeveral tints 
lor lU eatliukied oOBi. 

Nil D'AitKr wtuit nt;l< of » ttoniui you maj lnt«ud ic 
butlil. It win i,ay you to ti*ve ibU rook. 

We will (Wild mb Alla4, pmtipald. on reeelpt of 

SrtoB. tl.— N. I>. L-. UoOcM. «7 Lafayeu* Flaco, Maw 
ork> 



THE LITERARY WORLD. 

A forlnlicbtly )ourn*l of Ut^rary CritlclarD. Vewft, 
Bod Dlaeoaalon. Tkr lAtrrar^ U'urltf. n<^w In ft" Slut 
Toluma, la ttia oldesi aa it is ccnfeMwdlj- the for»- 
■DOMt Journal of tba imtvly Ulvmrj- critli^lBiii Ui tbf 
t'niird t*lat''B. It btaml. without a rival, and chal- 
IcnjiPfl cnrnparlson with any other publication In the 
eoucitry. oofupjtug to auy extent ttiti aame llrld. 
ATOldtnii nsrv smartniuM and HciutatloiinllKni. its 
aim la to be trutbflil. juvt, kUid. iinijartlai, ■[Ilm^oU' 
live, and belprul to what ts hi'Ht Ui Ut^-raltirt-: In 
Inatrant, i-ntrnaln nnd Kuidr; luiil tn fiirtn the laali' 
of the piwple In lit^iwiuro fur what i» jcfwil, (rue 
and beautiful. PubUstiM bj E, U UAMES * CO.. 
1 SonaitMt St.. BoatoD. Haaa. 



THE CHEAprsT AND BEST •■ 



.67 PARK PbACE. NEW YORK 



A Hr ftrt*" iffiinf li patitiam Jar a^iVA X* it ^m^i- 
Utiity kii ai*ntifii iillit'i'^<if'%, cr an% ^rmm utkin^ 
lame em 'a fall a f^tilian a/ lir, tbantdrr, Ar it lA'*/ 
af It tfAiker af ii:i*tiee,<.kemitl. Jr-taeMttmAm, irr wikal 
itat. m/iy hmt thf ' li'aitr' i»f'/f,f im./^r /Am AuJ 
miTB rtr torr. {/ kr lafit^n lAt fahjitkt' */ Ikt tit'l- 
ai/e ika'iiilrr e/ hit affiitali'im A't ^•^•'••t tf*kimt 
m/arttalUn am ttitf t^tmlifii fiirtiiPK. ikr iti/tt-fii */ 
•iaj> uirntifi.- man, ar ^itka^au in «my ar.ir mrlkii tn- 
mtHii far « furt-au .-anaammt wr'fk tkt mstmra a/ th* 
f^far, is ca'JiaUr iat--lrd ta rfa W. 

WANTED.. At tbwBnVANTBl-MMEBHnitOOL. 
Boelyt), L. I.. THREB pr-ir4>«ii<irH to ti>N<ih Snt- 
encas. Laamiaci*)^ Math.-iuatlf*. -ii'. Juiy-Seirt (^ 
Alaui. a vis miinthit' Irrui )>i'k1i iiIiik nuw, tnlH-i 
pApc>r« pIooDf r(i|iy \'.. Hl^'[>^\ A.M . PrUiL-lpal 



AUBADt'ATR 
imivi'rHir V -.r u 
bItvh a pa.. 
aot iti a 
latter and 



I if Pri»i*rt>ia. 

>. Ill .iii.t <-'. W, 



tar mri-ral ji-ars 

H In RiiiloKy- d»i- 

r na aaalat' 

r<reler tb« 

iWy If tba 



I |M)idlkiiiaOiiiilM UiiiT! f or iltijiniiHHiuiiiit) uf urletnal 
I roaearcli. Addreaa. O 8., BOXHrt. PrtDoatiin, N. J. 

Tns A'.' ■ !^ 

Hon.! 
I toiake p'.'-'. ■.i.n. 

' next Oclobfi Lu lium^^iiv' u'lii ).!.■ . ■ ,'. 1 >- 1; i' r 
I )n Bfologr. fhi'iuUtrr, Phvuii-N Mi. r, , 
< GeoloicT- f.nilii ttiid OnN-k and nlhi r ••..l-',-- <i t 
dtti'iniil If rt'iinlred Vonmc, |[ood fatullir Itvfor- 
«uo«d ■• to chnractnr and abUUy. CtlEUlA. UXIV, 
COLL.. TORONTO. 



1ir ANTED -InformaHnn eoncrmln^ ihr> prurl 



iJon of Musbrooma Id cans and other plaoi 
Addrcw X- n. CBUMt*. oat* Ey.TtMtolotfloaiBau 
Fraokforl. Ky. 



laoea^^H 




AHriAVER.-Wantod pn«jllon aa abme, baa bad 
Ihrw jrars" practical piiwrtence In a Londoa 
tlhn of asMtrrv to th« Dank of Euffland. Boy *1 Mint. 

rlo.. f Ic- TliniuKh krii<wl».i1«e tif bu11ii>D anwatuix. 
and of jf»ld. silver HUd l>-uu-»i>ii 1. t'HED. JOUR- 
HON. hurtbi^atu Bivwrr^. Cautcrburj KiiRlaruI 

WANTED— Two llrat-rlaaa InatruiR<>nt Uakera. 
Ap^y by latter to T. C. UKNUKNUALL. Sa- 
Krtnt«ii(leBt I'ultfd Stataa Coaal and Oaodatle 
rray, Waabliwl'in, D.C. 

AN ESPERIUNCRD Tochnloal ClwniUt will be 
i\ opeo to eti|[h4;rtu(Mit thu Mummcr. Hlgheat raf' 
arvDew. AddrwMt DIKGCTOR. umoo of ScisaCK. 

PROF. WILI.IAH nNUI.AY. nt tbe PhiUdelphla 
Institute ol Pliyaleal rultiiT«. laopen to «<t|M^ 
ntftDl in miniRior achool to ifarb Frae MoTetBaoM. 
WaPds, Clubs. [)uinb-b«lls. KKoet&ic and SpacTtaa. 
Addmsa LOW At«h 1<I.. Plillu.. Pa. 

Exchange a. 

iPraaofcbarga to all. ilelaatlsfaclBrjrctiaracter. 
amn N. U. C, Hodg«4. 47 La/^yclla PUce. New 
York,! 

Meteorite*. -Mr, Georn V. Kuns, ti to H UakaJ 
Sciuarc. New V.^, nr Hoboken, N. J.. wtO buy or (Ire ' 
in rxrh>n|[c for whotr or oatt* »( mcleoritci. Wb'ila 
onet. undocribed «*e«. and enlii* lalli np«:iall]r de- 
uiad. 

Wanted— To (urtiiih rwMi ol DaJe<.ttAeam Mfmi/im, 
Sfr^ctntm fiur/mrta. sad other wiM flown", naurc of 
Southcfn WikCuiwiD, In ijuintiitu. D. £. Willard, Cic 
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THE CHEUOKEK.S TS PRE-COLUMRIAN TIMES.* 

U. 
Havinu thus followed back the chain by the li^lit ol his- 
tory and traihtion. we turn next to the evidence UcrlvMl from 
the mounds. 
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Pia. I 

Although it cannot be slated poititively (hat no tribe ex- 
cept the Cherokow: occupipd this Appalachian region between 
1S40 and 1690. still the evidence and indications leading to 
that conclusion are so ntronjf Wi to jutstify us in asaumiufj' 
that it ia correct. Ft is possible tliul clans vr small parties 
from other tribes may have taken tip their nbotle temporarily 



Oq6 of the ancient burial-places in Caldwell County, 
N.C.. expIureJ by the agents of the United States Bureau of 
Ethnology, is descrilied as being a burial-pit in Lfae form of 
a triangle, the two long sides 18 feel each, and the («>uthern 
base 32 feet, in wliich the bodies and accoTn|>anyin^ articles 
were de[>osiled and then covcired over, but not so as to raise 
any distinct wound above the natural surface of the ground, 
or, if so, il had settled to the level of the latter. The depth 
of the original Excavation, the sidee of which could be dis- 
tinctly traced, varied from two and a half to three feet. In 
this pit were twenty seven skeletons urmnged as follows: 
nine lying horizontally on their backs on ihe bollDUi of the 
pit, witli nothing over them except the dirt (these were 
buried separately); four were in a sitting posture, and over 
each a small, beehive-shaped vault of cobblestones; four' 
buried two and two in vaulU, but lying horizontally ut full 
length: and ten or more in one group, which, from Iheir 
arrangement in regard Ut each other, the explorers believed 
must have been interred at on? time, the skeleton of the 
principal personage of the group resting horizontally on faia 
face on the bottom of the pit. Coder the bead uf this skele- 
ton was a large engraved shell ^rget shown in the Ugure 
(Fig. 1). Aroimd the neck were a number of lorge-Rized 
shell beAids, probably the remains of a necklace; at the sides 
of the head, near the ears, five elongate copper l)ead«, or 
rather small cylinders, varying in length from one and a 
half Ui four inches, part of the leather thong on which the 
amallur ones were strung yet rouitliniitg in them. These 
beads were made of thin copper cut into strips, and then 
rolled up so as to brin; the edges logeUier on one side in a 



KiQ. a. 



with these mountain Indians; but, so far as history informs 
uB and the remi^.^ indicate, a single instance of the kind 
only is known, ll is therefore a fair presumption tliai such 
mounds or other works of this area, not constructed by the 
whites, which indicate contact with European civilizallou. if 
there be any. are to be attributed to the Cherokees. ' 

■ CooUouikI froia dolaoon of ti»j 10, |i. wn. 



straight line. The plate out of which tbey were made was 
as smooth and even as though it had been rolled. Under 
the breast of the same skeleton was also a piewj of copper. 
The arms were partially extended, the hands res;ing about a 
foot from the head. About each wrist were the remains of 
a bracelet composed of ulternutu beads of copper and shell. 
At his right hand were four iron sptscimeus much corroded, 
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but sufficiently distinct to indicate their form and use. One 
of these was in the form of a thin celt; another, about five 
inches long, is apparently part of the blade of a long slender 
cutting or thrusting implement of some ^ind, as a sword, 
dagger, or knife (shown in Fig. 2) ; another is part of a 
round awl-shaped implement, a small part of the hone han- 
dle in which it was fixed yet remaining attached to it. A 
careful analysis of the iron of these implements has been 
made by Professor Clark of the United States Qeological 
Survey, who decides that it is not meteoric. Under the left 
hand of the same skeleton was another engraved shell, the 
concave side upward, and filled with shell beads of various 
sizes. 

Around and over the skeleton of this chief personage, with 
their heads near his, were nine other skeletons. Under the 
heads of two of these were two engraved shells. Scattered 
over and between the skeletons of this group wt;re numerous 
polished celts, discoidal stones, copper arrow-poinlfi, plates 
of mica, lumps of paint, etc. 

That these iron articles cannot be attributed to an intru- 
sive burial is evident from the preceding description. They 
wei-e found at the bottom of the pit, which had been dug be- 
fore dfpcsiting the bodies. With them were engraved 
shells, polished cells, and other relics of this character, and 
all were deposited with the principal i>er80iiage who had 
been buried in the mound. There were, in fact, no indica- 
tions whatever of intrusive burials hei-e. 

As it is conceded that neither the Indians nor the more 
civilized tribes of Mexico and Central America were ac- 
quainted with the art of manufacturing iron, the presence of 
these iron articles in the mound indicates contact with the 
civilization of the Old World. Moreover, a careful exami- 
nation of the copper cylinders will probably satisfy any one 
that the plate of which they were made had been rolled or 
regularly hammered by other than stone implements, and 
that the strips had been cut into proper shape with some hard 
metallic instrument. It is reasonable, therefore, to conclude 
that this burial-pit was dug, and the bodies deposited, subse- 
quent to the discovery of America by Columbus, and in all 
probability after the date of De Soto's expedition. As the 
Cherokees alone inhabited this particular section from the 
time of De Soto's expedition until it was settled by the 
whites, it is more than probable that the burials were made 
by them. 

This is an important step in the attempt to trace backward 
the history of this tribe, as it is seemingly the link which 
crosses the border-line between the historic and prehistoric 
eras. It should therefore he well sustained by other data 
before being used as a basis for further advance; hut this is 
not wanting. 

On the same farm as the preceding was another burial- 
place, also explored by the agents of the Bureau of Ethnol- 
ogy, of which an account is given in the "Fifth Annual 
Report." In this case we have a true mound, although of 
comparatively little height. This was almost a true circle in 
outline, thirty eight feet in diameter, but not more than a 
foot and a half in height above the natural surface of the 
ground. Thorough excavation, however, revealed the fact 
that the builders of the mound had fii^t dug a circular pit of 
the same diameter, with perpendicular margin, to the depth 
of three feet, on the bottom of which they deposited their 



dead, some in little stone vaults and some without any stone 
enclosure, and covered tbem over with earth, raising the 
mound above the pit. 

A plan of the pit, showing the stone vaults and skeletons 
after the removal of the dirt, is given in Fig. 3. The bee- 
hive-shaped vaults were built of water-woi-n bowlders, with 
merely sufficient clay to bold them in place. 

No. 1 indicates a stone vault standing exactly in the cen- 
tre of the pit. In this case a small circular hole a little over 
three feet in diameter, and extending down three feet below 
the bottom of the pit, had been dug, the body or skeleton 
placed perpendicularly upon its feet, and a wall buUt up 
around it, converging, after a height of four feet was reached, 
so as to be covered at tlie top by a single soapstone slab of 
moderate size. On tbe top of the head of the skeleton, and 
immediately under the capstone, were several plates of silver 
mica, which had evidently been cut with some rude imple- 
ment. Although the bones were much decayed, yet they 
were retained in an upright position by the dirt which filled 
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FIG. 8. 

the- vault, — an indi<.ation that the flesh had been removed 
before burial, and earth packed around the skeleton as tbe 
vault was built up. 

Nos. 2, 3. 4, 5, 6, 7, 8, 9, and 10 are small vaults, each cov* 
ering a skeleton placed in a sitting or squatting posture on 
the bottom of the pit. Nos. 11, 12, and 13 are uncovered 
skeletons in a squatting posture. Nos. 14 and IS are uncov- 
ered skeletons lying horizontally on the bottom of the pit 
No. 16 is an unenclosed squatting skeleton of unusually large 
size: A, a quantity of black paint in lumps; and B, a cubi- 
cal mass of water-worn bowlders built up solidly and regu- 
larly, twenty-four inches long, eighteen inches wide, and 
eighteen inches high, but with no bones, specimens 
of art, coals, ashes, or indications of fire on or about it. 
Many of the stones of the little vaults and the earth imme- 
diately around them, on the contrary, bore unmistakable 
evidences of Bre; in fact, the heat in some cases had been so 
intense as to leave its mark on the Ixffes of the enclosed 
skeletons, — another indication that the flesh had been re- 
moved before burial. 

The only relic found deserving notice here was a soap- 
stone pipe near the mouth of No. 16. 
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The proximity of this mound to tbe Triangle, the oecnr- 
renceof the pit. aiitl the similarity jn the modes of burial. 
are sufficient to justify us iu aClribuliutf them lo one and the 
same i>eople. Two hundred yards east of (he Trianjfle was 
another low mound, covering: a circular pit similar to [hat 
deaenbed. In this wc^re twenty'tlvr alceletons and one h lone 
heap. Borne of the ftkeletons were in a sitiine poKture, cov- 
erM with Blone vaults, others unenclosed. Some were 
stretched horizontally on (he bottom of the pit, unenclosed. 
Four of the latter were lying together, nltk "i&rge stones 
resliag t>n their lexs helow the kuees. 

In a ditfercnt part of the same Couuty, aaother similar 
circular burial pit was explored, in which, besides the jtrjia- 
sittinjc and lu>rijsont>iI fiketetoiis there was a kind of 
imuual Krave similar (o that iu the Triangle. An there 
oaa be do reasonable doubt that all ttiese are the burial- 
places of one tribe, and there are no iudicutioiis of iulrusive 
buriulii, it is U'^itiuiite to cousidt-r llicni lujj;etlier, and lo 
draw inferences in rejtard to tbe customs of the authors from 
what is found iu either. 

Referrintr to the account given in the "Fifth Annual Re* 
{>orLor the Duieau i>r Eihiiology," it in spen that the fotlowinf^ 
arilcleA w^r*; found buried with the skeletons of the last- 
mentiooetl pit alorte: one stone axe: forty three polished 
cells: uine ves^i'ls of clay, iiifluding four pots and two food- 
eups. the handlo of one rt-pi'uMuitiiiK an owl's head, and that 
of the other an eagle's head; thirty-two urrow-heuds: twenty 
8oa|>stone pipes, mostly uninjured; twelve diacoidal f-toDes; 
ten ruhbjn;r-stones; one broken soapstone vessel; six en- 
graved shells, same of the designs on them like that shoWD 
iu FiK. J: four j»)iell ifort'ets: one sea-shell {BuH^coji penvr- 
9wii] entire, and two or three hr<jken ones; live very lartte 
copper beudd; a lot of shell frajnnents. some of iheni en 

ived: a few rude shell pins made from the cotumellfg of 

l-univajves; shell I)ead9 And a few small Cijpper bead*. 

It is evident, from the mode of burial and the articlea 
found, that thespi worl(fs cantiot be attrlbutid to while uien 
of post-CVdurubiuii tiinc!*. (.'un they lie attributed to the 
ludians found inhabitiuK this rpKiuu at the time of the ad- 
vent of the whitesj If the evidence justillesthis conclusion, 
we may then attribute thcin without iirsitancy w the Chero- 
kees. 

Lawson. who travelled tlirinis'b North Carolina in 170(1. 
stales that "the Indians oftenlimpR make of a certain targe 
Bea-shell a sort of Eorgo. which llicy wear aboul their neck 
in a string, so it hangs on their collar, whereon is sometimes 
engraven a cross or souie odd sort of Itfrnre which comes next 
in their fancy." Beverly, iu his "History of Virtfiuia," 
evidently alluding to the «ame customs, says, "Of this shell 
[the conch j they also make round tabtela of about four inches 
in diameter, which th^y polish a>L <4mooth as the oilier, and 
sunieiime» tbey eU'b or grave thereon circles, stars, a half- 
moon, or any other figure suitable to their fancy." Adair 
stales, in his "History of the Aiuertcan Indians." that tbe 
priest wears a breastplate made of a. white conch-shell, with 
two holes bored in the middle of it, through which be puts 
l^e ends of an otter-akin strap, and fastens a buck-bora white 
button to the outside of each. 

Here, then, is evidence of a custom among the Indians 
precisely similar to that which prevailed among the mound- 
builders of the region to whicli refert-uce has been made. 



Nor does tbe comparison slop with the general resemblance 
in customs; for among tbe shells found in tbe burial- 
mounds mentioned was oue mlh across eugraved upon it, 
and on others were engraved figures that mii^ht be readily 
takeu for stars and half-moons (Fig. 4). Moreover, while 
some are "engraved." others are "smooth," without any de- 
vices upon them ; and all aro pierced with holes for inserting 
strings by which to haug Iheni abunt the* neck. They are 
usually made fiMui Busycon petferaum, which is d^ignaled 
in commou |iarlance a "conch." 

That shells of this kind, bearing precisely similar engraved 
dtsigus, were in use among the veritable niound-builders, is 
proven by thp fact that they have been found in mounde 
of sonif^ of the most important groups of Georgia, Ten- 
nessee, and elsewhere. Ttiis fact is tjuflicicnt of itself to 
show that the North Carolina burial-places alluded to belong 
to the fnound-buildiiig age. If these shell ornsmentsarelhe 
work uf Indians, as ajipears from the statements of the 
above-named writers, they most have been used by the 
Cherokees, and buried with their dead. 
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The author above ituoted says thut at the full of tbe leaf 
the Indians gather bickory-nnts. "which they pound with a 
round stone, u]>on a stone, thick and liol lowed for Ih? pur- 
pose.'' Quite a number of precisely such stones as her« 
mentioned, "thick and hollowed" at the ends, were found in 
the mounds of Caldwell C-ounty, K.C. All who pxamiuod 
them n5tcribed them without hesitancy to tbe use mentioue<l 
by Adair. 

Another fact not meuiionod in the preceding descriptiua 
of these mounds and burial-places is thut in one, — tbe circu- 
lar pit. — mixe4l wiUi thiise having heads of the ordinary 
form, were soma eight or ten skeletons with heads of elon- 
gate form, due to ariidcial pressure. 

This furnishes strong evidence that the people who buried 
here were Indians. It is inif, it was not a custom of the 
Cberokees to compress the head, but it was uf their neigh- 
bors aud horctlitary fot-s, the Catawbos As thia is Hie only 
instance of skulls of tlial form being found in tbe mounds 
of this section, it is ),x>ssible they were captives ftom that 
tribe; but why buned here, unless they had been adopted bj 
the Cherokees, is a question ditHcult to answer. 

In the mounds and burial-places mentioned wematso found 
a large number of nicely carved sospstone pipes, usually 
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TviUi tbe )^t«m made in cuniieotiuD with the bowl, tliough 
some of them are without this addittbn, coDststtng unly of 
tho bowl, with a hole for the iiiBerlioii of a cane or wooden 
stem. 

By turning to Adair*s "Hi<itory of the American Tndians/* 
we find this statemont: "Thoy [the Indians] make heautiful 
Btuu<; jtipes. and the Cherokees thc^best of any of the In- 
diana, for their mounttiiDOu& country conlains many ditfer- 
eiit sorts and colors of soils proper for such uses. They 
easily form them with their louiahHwkB, and afterwards fln- 
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iah them in any desired form with their knives; the pipes 
beinR of a very soft quality till they an smoked with, and 
nsed with the tire, when they becumt; quite hard. They ore 
often a full span long, and the bowls are about half as long 
a^in as those of our English pipes. The fore-|»arl of tacli 
commonly runs out with a sharp peak two or three hngem 
broad and a quarter of an inch thick." 

Not only were pipe* made of soopstone found with the 
stem carved in coiiuecliou with them, iis indicated in the 
above quotation, but two or three were oblained of precisely the 
form mentioned by AHair, with the fore-|iart running out in 
front of the bowl; and others of the same form have U-eu 
found in West Virginia, Ohio, and elsewhere. Some of the 
forms, including one from a mound iu PulHvou County, 
East Tcnn.. are shown in Fi^S- ^ and (1. A.s will be seen. 
one of theee, of which numerous examples were found, has 
a very modem appearance. — a form which was first adopted 
in England in the lime nf Queen Elizabclh. It may be re- 
marked, in passinsf, that the mound in Sullivan County, 
Tenn. (shown in Fig. 37, "Fifth Annnal Uei>ort of the Hu- 
reau of Ethnology"), belongs to the same type as that of 
Caldwell County, Ci.O. Here, however, instead of a pit. a 
circular wall some three or four feet high is built on the 
natural surface of the ground, and the bodies or skeletons 
are aeated in regular order ou this uutural surface, after 
obarcoal and ashes have been strewn over it, and over each 
a little vault built. 

Haywood, iu his "Natural and Aboriginal History of 
Teunessee," says. "Mr. Brown, a riooichman, came into the 
Cherokee nation in the year 1761, and settled on the Hia- 
wassee River or near it. He saw on the Hiawassee and Ten- 
nessee the remains of old forts, about which were axes, guns, 
hoea, and other metallic utensils. The Indians at that time 
loM him that the French had formerly been there and built 
these forts." 

During the year 1883 one of the aasistants of the Bureau 
of Ethnology explored this jiarticular section which Hay- 
wood refers to. An overflow and a change in the channel 
of the river brought to light the remains of old habitations 
and numerous relics of the people who formerly dwelt there. 



Moreover, this was in the precise locality where tradition 
and the slatement of the Cherokees located a CHierokee town. 
Digging was resorted to in order to complete the exixjeure 
which the water hud l^gnn. The only oJ>ject in view in re- 
ferring to this exploration is to note some of the ariielM 
found: ten dtj^c-oidnl sioiics precisely like those from the 
mounds of Caldwell County. N.C ; nine strings of g 
beads; a number of shell beads exactly like those from tl: 
mounds: a number of flint arrow-points; one soapsto 
pipe; some pieces of smooth sheet copper; three coui 
copper ear |)endanis precisely of the (lallern of some foun 
in one of the Carolina mounds; three buttons of nuHlem typC' 
one sntall brass gouge; fragments of iron articles i>eIongi: 
to a bridle; ouc bronze sleigh-bell ; one 'stone awl or drill: 
fragments of a soapslone pot; one soa]>slone gorget; several 
polished stone ci^lts similar to those found in the Carolina 
moundft; grooved stone axes; a piece of sheet lead. 

This admixture of articles of civilized and savage lifeco 
firms the stateuieut made by Haywood, at least so far as 
gards the early presence of white ]«.N)ple in this section, 
follows, fnnn what has been ])resented, that the Indianit I 
ing here after the appearance of the whites must have been 
Cherokees; and the fuct that the implements and omamen 
or aboriginal niauufftrtui-e found here are throughout p 
cisely like those oblained from the mounds mentioned, 
fords a very slroug proof that the latter are to be attiibut 
to the same people. 

Additional and perhaps stronger evidence, if stronger 
needed, that the people of this Iribe were the authond of m 
of the unctent works in western North Carolina, and 
Tennessee, is'to be found in certain discoveries made by t 
Bureau as-sistanU iu Monroe County. Tenu. 

A careful exploration of the valley of the Little Tenu 
see River from the point where it leaves the mountain to i 
couHueuce with the Holston whs made^ and the vario 
mound gniups toraledand carefully surveyed. 





na. ». 



Here, on the exact sites of the ''Over-bill towns," as shown 
by Henry Timberlake's map of 176B, using the map of the 
same region by the Geological Survey as a means of com 
I>arison, were found mound groups; not in a general sen 
only, but in the order given and at the points indicated, a 
group for each town, and in the only spot^i the valley, for 
this distance, atfoi^ds. Commencing with the large island 
immediately below the mouth of TcUico River at the w 
end of Timberlake's map, we see the town of Mialoqua, pa 
ly on the island, and partly on the south bank. Referrin 
to the Bureau map, which will appear in the general report 
of mound explorations, we see that the mounds s 
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)>artly on tbe island, and partly on the south bank. On the 
latter map. ^roup No. 2 corrcMponds with *'Toslcegee"' of 
Timberlake's map; No. U, with "Tommotley;" No. 1. with 
"Toqua;" No. ft. with "Tennefwec;" No. 6. with "Cliole;" 
No. 7, with "Settacoo;" No. 8, with "Half-way Town;" No. 
fl, with "Chilhowey:" and No. 10, with "Tellassee." Such 
remarkable coineitlccice cannot be atlribnled lo mere chance. 
There is also tlie additional fact that the evidences of village 
sites which tuusl have been left by the Cherokee iowna were 
found only about the groups, though careful search was 
made by the Bureuu ajjent* Hlong the valley. 

As these mounds, when explored, yielded precisely the kind 

f«f ornaments and implements used by the Chcro^zces, it is 
reasonable to believe they built tbeni. 

Ramsey also gives a map of the Cherokee towns in his 

\ "Annals of Tennessee;" but his list, although corresponding, 
so far as it f^oes, with the order piven by Tiniberlake, evi- 
dently refers to a date carrespondinf with the close of their 
•occupanry of this section. Ilarlram gives a more complete 
list. This includes some towns on the Uolston (his "Chero- 
kee") River and some on the Tellico Plains, the localities 
corresponding with mound >;i-oui>s discovered by the Bureau 
Its. For example: somL* three or four i^roupsare in the 
>n of the Tellico Plains, and live or six on the Little 
Tennessee below Fort Loudon, and on the Holston near the 
junction of ttie two. One large mound and a group were 
discovered un the "Big Island" mentionetl by Bartram, on 
which he locates a town, but fails to give the name. 

The largest of these groui>s is situated on the Little Ten- 

' nessec above Fort Loudon, and corresponds with the (wsitiou 
of the ancient 'Beloved town of Chota" ("Great Chote" of 
Bartram) as located by tradition and Timherlake's map. 
According lo Ramsey, at tbe time the pioneers, following 
in the wake of Daniel Boone near the close of the eighteenth 
century, were p<vuringover the mouutiiins into the valley of 
the Watauga, a Mrs. Bean, who was captured by tbe Chero- 
kees near Watauga, wtm brought lo their Iowa at Ibis place^ 
bound, and taken to tbe " top of a mound " to be burned, 
when Nancy Ward, then exercising in the nation the func- 
tions of the " beloved '' or " pretty woman," interfered, and 
pronounced her pardon. Ramsey does not give his authority 
lor this statement, but, in all probability, obtained the in- 
formation from the descendants of Mrs. Bean. *ho. aa tbe 
writer knows, were residing in Hawkins County aa late aa 
18&0. and probably at the preitent time. '* Nancy Ward '" 
probably receivtid her English name from some white family 
that resided for a time in that section. 

During the explorations of the mounds of this region by 
tbe Burettu tigents, a peculiar type of clay beds was found in 
several of the larger tuinuli. These were always saucer- 
sha)>cd, varying in diameter from six to lifleen feet and in 
thickneits from four to twelve inches. In nearly every in- 

l«tance there was a series one above another, with a layer of 
coals and ashes between. A series usually consisted of from 
three to live beds, sometimes only two. decreasing in diam- 

|«ter from the lowest one upwards. These apparently marked 
the stages of the growth of the mound, the upjwr one always 
being near the present surface. 

I The large mound on the supposed site of Chota, and pos- 
sibly the one on which Mrs. Bean was about to he burned, 
was thoroughly explored, and found to contain a series of 



these clay betls, which always show tbe aclion of fire. In 
the centre of some of these were found the charred remoins 
of a slake, and about them the usual layer of coals and 
oshcK; but in this instance immediately around where the 
stake stood were the cliurrcd fragments of human bones. 
There may be no connection between this fact and Ramsey's 
statement, yel the coincidence is suggeetivo. 

The burials in this monnd, which was a large one some 
twelve feet high, were at various depths, from two and a 
half to nine feet, and, although the soriw of clay beds indi- 
cated growtt>. there was nothing to indicate separate and 
distinct periods, or to lead to the belief that any of these 
were intrusive. On the contrary, the eviflence is pretty clear 
that all these burials were by one tribe or people. It is be- 
lievwi that no satisfactory evidence of intrusive burials has 
been discovered in Ihia entire Appalacliian region. ^ By tbe 
side of nearly every skeleton in this mound were one or 
more articles, as shell masks, engraved shells similar to 
those heretofore mentioned, shell pins, shell beads, perforated 
shells, discoidal mIoucs. polished celts, arrow-heads, spear- 
heads, stone gorgifls, bone implements, clay vessels, and 
copper hawk-bells. The last-named articles were with the 
skeleton of a child found at the depth of three feel and a 
half. They are precisely of the form of the ordinary sleigh- 
bell of the present day, but with pebbles and shell beads for 
rattles. 

That this child belonged to the people by whom the other 
buiiuts, some of which were at less depth, were made, there 
is no reason to doubt; and that the bells indicate contact 
with Kurnpeans must be conceded. 

In naother niound a little farther up the river, one of a 
group marking the site of one of the " Over-hill towns,'' were 
discovered two carved stone pipes of a comparatively mod- 
ern Cherokee type. 

Duriug the fall of 1888. a farmer of East Tennessee, while 
examuiing a cave with a view of storing potatoes in it dur- 
ing tbe winter, uneorthed a well-preserved human skeleton, 
which was wrapped in a large piece of cane matting. This, 
which measures about six by four feet, is quite pliant, and, 
with the exception of a rcul in the corner, perfectly sound. 
It has a broad, aubmarginal 8trii»e of red running around 
it. Enclosed with the skeleton wob a piece of cloth made of 
flax, about fourteen by twenty inches, almost uninjured, 
pliant, but apparently nnf1nishe<I. Tbe atilch in which it is 
woven is precisely tbe same as that imprinted on pottery 
shown in a cut in Mr. Holmes's paper on "Mound-Builders' 
TextlleFabrics" ('Fifth Annual Report of the Bureau of 
Kthnology '"). Although the earlh in the cave contains 
salts which would aid in preserving any thing buried in it, 
these oriicles cannot be assigned to any very ancient date, 
especially as tliere were with them the remains of a dog 
from which the skin had not all rotted away. These were 
in all probability placed here by the Cherokees of modem 
times, and form a link between the historic and prehistoric 
times not easily broken. 

Another important find was made in this locality by one 
of the Bureau agents in 1889. This is a small stone on 
which some characters have been rudely etched, and ia 
shown in the figure on p. 328. An examination by those 
familiar with the gnhject will probably soon satisfy them 
that some of the characters, if not all, ai-e letters of the 



328 



SCIENCE. 



[Vol. XV. No. 382 



Cherokee alphab«t. As thp presence of the stcnc in the 
mound eanDol l>e attribntwl to an inlrusivp- burial, U is evi- 
dent Ihat the oiound musL hove been hiijli since 1820, that 
Sir. Guess waa not the author of the Cherokee alphabet, or 
that the stone is a fraud. The ntound in which this was 
found is described aft rollawii; — 

"The Tipton group' is situated on the north side of the 
Little Tennessee, about two miles from Mnrgoulon. No. 3 
of this grcu]), wbirh stands about one hntidred feet from No. 
Z, is of small size, uieasurin^ twenty eiji^hl feot in diameter 
and about live feet in height. Some large trees." says Mr. 
EuHiiert, the Bum'su a^ent. " were standing oD the mound, 
and Mr. Tipion infoinie<l nie thai he had rut other trees otf 
of it forty years og:o. and that it bad been a cluster of trees 
and grrape-vinos a& far buck as the oldest settler could recol- 
lect. Then* wufl an old slump yet in the cnlre. the nK'ts of 
which ran down in the mound almost or quite to where the 
skeletons wfre found. . Having worked (o the l>ut- 

tom, I found here nine Kkeletons lying at full length on the 
nnturni ^tiirfaee, M-iih faces up. and surrounded by dark- 
colored earth. Nu. 1 (as shown in the diagram which 
Bccompauies hi« report) wa& lying with head to the south; 
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FIG. 7. 

while No. 2, close by the side of it. had thehcud to the north, 
and feet uluiotft touching the head of the other. On the 
UDte levt'U but apert from the preceding, were seven other 
skeletons lying closely side by sidn, heads all to the north, 
and all in a line. No relics of any kind were found with 
any of the skeletons except No. I. Immediately under the 
skull and jaw-l>one8 were two copper bracelets, an engraved 
stone (Fig-. 7), a small drilled sloue, a sinK^le copper bead, a 
houe instrument, and some small pieces of polished wood. 
The earth about the skeletons was wt-t, aud the pieces of 
wood were soft and colored green by coutaci with the copper 
bracelets. These bracelets had been rolled up in something 
which crumbled off when they were taken out, bnt whether 
buckskin or bark I was unable to decide. The engraved 
atone wu» lyiug partially under the skull. I punched it 
with my steel prod on the rough side in probing, before I 
reached the skeletons.'' 

As soon OS the collections made by Mr. Emmert during 
this exploration were received at the offlee in Washington. 
a menil»er of the Bureau was sent to the Held where Mr. 
Kmmcrt was at work, to learn the whole history of the tind. 
This course waa taken by the Bureau merely as a means of 
being fortified with alt possible evidence as to tlic facts of 
the find being as staled. The examination by the person 
sent confirmed the statement by Mr. Emmert in every par- 
ticular. This, therefore, neeeseilales one of two conclu- 



sions. — that the mound was thrown up sinne 1R20. or thai 
some one was at work on the Cherokee alphabet before Mr. 
Guess's time. Dut this is a question which has no bearing 
on the present di&cussion. 

ICoaUaued on p. S80.] 
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DR. FREIRE'S PROTECTIVE INOCTTLi-TION. -FACTS 
VKftSVS FtGURES.' 

The Miitica} Reconi piihlivlied Mime time «tncx* a Inmslatign uf 
a con)municalinn. made bv Dr I>jiningos Freire of Broxil to the 
French Academy of Scien(!es. reJnting to his protective ioocula- 
ttons. This surumary t^ateOKnt his t)eea copied in tbiii> couDlty 
by Science, and probably tiy other joumaU, snit will doulitltra be 
ri^d l>y many wlio wilt never aee n copy uf t>ie volume contain- 
ing my ofHcial re|*ort' of inve^tigiilitms made in Brnzil, in wbicb 
I show timt Dr. Freire's statisiici^ are misleading, and that bii 
•'raccinations" have no prophylactic value. 

Dr. Frt-ire's recent ststiHic^ have iiNo itvvn brought to the ii' 
ticenf the profession b> an ariJcIe by Or. J. McF. Osstoo. 
lislied in thtr Jonrnnl of the American ^Vtv/t><i/ ..-Ijuociaft'on, March 
a 1^90. Id order that the profession in this country may be abl9 
to fslimate Dr. Freire'v Hialistii-s at their true valtie, I beg lea 
to call attention lo the followinc (acts: — 

First, there lins heen no veritable discovery of the oiieciftc 
nf vellow-feM-r, and consequently tbf>rc is no "attenuated v 
nt Df. I-Yeire's cuminand witli « hich lo vawmate :n;aln8l the di»- 
euse. Il if wrtam that llic micrococcus, wbich be presented to 
mt- al the time of my visit to Brazil na hit yellow-fpter microbe, 
has nothing In do with the eiioIi>ay of this disease. A careful. 
lutcietiological Atudy of fortv fatal cnses, made in Havana since 
my leturn from Brazil, ecablea me toaflirm tbis in tfae most posi- 
tive DiuDTier. 

There in, then, no ."cienlifio basis for ihe whole>ale inocutattor 
which Dr. Frrire lins made; and his statistics, when viewed iQ< 
the light of Certain faet^ not brought out in hi^ puhlicallona, giv 
no substantial support la his claims. 

As my pergonal invefittgatioos were made in the city of ECio 
Janeiro, and a inaji>rity of Dr. Freire's inoculation^) have been 
made id that city. I hhall cotisider at pre«i-nt only Ihoee figure* 
which relate to hiK rooeni inoculations in the Brazilian capital. 
With refetvnce (o the«e, Dr. Freire says in hie latcHt puhlica' 
tion.*— 

■'Between March 1 and June 80. \999. 3.407 penons died 
yellow-fever (including the defilbK al the Jumjuba Hospital). 21 
or whotn bad been va<>cinated; lliat is to Eay.tlial 3,888 non-vai 
cinatcrl persons ouccumbed to the disease (1,604 in the city, 9 
at Jurajiiba, in ,ill>." 

Now, tbe ti'Lal population of Rio U e.^tiuiated at 400,000. 
u? suppcae that 100. OOO of thi« population enjoys protection fr 
having sufferc*! an attack of the disease; we tiave left SOO.li 
persons who may fairly he compared with those vaccinated b; 
Freire. and who were ex[H»e<J during the epidemic. The inoT' 
taUty upon ihiti estimate ie 1 in I'.J.'iand a fraction (•JS[3i;' = I85 7) 
Among the '2.0^1 vacciuHted, there were, according to Dr. Frei 
31 ileaths i7tic. ct't., p. Ifl), that ii^, one in 99 anrl a fract 
(r;{^!-=O0.yti). It will lie seen that litis comparison w not at 
favorable to Dr. Freirc's tnelbod. Bui no doubt Ik* will claim 
ihat the compariooD in unfair, and that the 3.0S7 vnccmnted 
him represent a Kreater proportion of susceptible persons ttian 
aoO.OflO wdb wlioiii wehave compared theoo. L#t u.*, thr-n, ded 
unulher U>0,000 of Uie jtopuliiiion. considering one-half n.t | 
tei'ted by a previous Httflck or long residence in Ibc city. The 
remaining moiety incIudirB ttie entire foreign jtiipijlalion; Brazil- 
ians not boru in the city o( Rio; all young children, who, acco 
ing to Freire. are to l* classed «ith strangers as lo susceplihilil 
in short, a i>i>piilntion that may be fairly cominred with th 
vaccinated. 

■ From tbe MmUokl KMwrd. 

« AiiuunI f i>lunie of tbe Mu1d« HqvpIi^ errvlcH lor Iffitl. 
' Staclaliqun dM VMWtliuUiiruKku Rii);t<n tln« dollur^t <lu mltfotM att 
de I* Hhvrf JwiBB <.RIu dr JADi-lro. ISBO). 
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The ratio of mmtality under Ibis estimate ib 1 id 89 and a fiBC- 
tion <»SS31i-=^-'8). But in tbis compariKun we h«ve i^oored 
some very important fa<r(ors whioli are in favor o( Dr Freirc's 
statistics. A lar^e number of the deachn. no doubt, occurred 
ainon^ strani^ers who did nut bclone to the population of the city, 
and csTxx'ialljr amonK Ite eailorti on foreiKn- vessels arriving dur- 
ing tlie fpideralc, who are comnionly B<?nt to the Jurujubn H08- 
pital vrk^n taken rick. On the other hand, we have no definite 
inforinalion m to the prerire date n-hen the vqccfnatmnn were 
practised, and no data with reference to the exposure before and 
after vat 'cinH lion. Id th*- 5lali?lirs of previou" yt^rs a very coa- 
sidorahle number of ptrnoiis wcrt' va'^iiiated after Ihy epidemic 
had terminnted; that iff, personH vrho had iiewed thronuli the 
epidemic t-eason without cuutraciiuK the ditieuHe were vaccinated, 
and counieJ niiiong those fupiKised to be protected from an at- 
tack liy thin pruCHLiure. Evitlenlly, the later in the epidemic the 
T.iiC!ci nation^ were practiced, the Ie»a value can bo accorded to the ■ 
aabeequent espioaure as a U^ of protection. Pn'viouH exposure 
wiittuul heinft* (aken sick U. on the conirnry, evidence of com- 
pamtivc inuusceptibility. To put thof*e vaccinated on the patne 
footing with the 200,000 of the population of Rio with whom we 
have o»m|)iared them, thev hhoiiUl have been vaeciuated at the 
DQtwt and exposed in the htfecteil city throuj^hout the epidemic^ 
season. EIow many were vaccinated when the epidemic had 
comaieoced todecUtie. or after it had practically terminated? How 
many left ttie city eoon after being vaccinated? These are ques- 
tions we cannot annwer for lftS9; litit the farts with reference to 
1884, I88S, and lH8(i are given in my published report heretofore 
referred (o. some extracts from which 1 beg leave to quote. Re- 
ferring Uy the year I8a0, I soy.— 

"Dr. Freire bao omitted to state one very imporlnot fact with 
reference to vaccinations practised during the period included In 
this tabular statement. The dat«- of vaccinntiona ia not given. 
Furtunalely. I am able to nupply thid omistiiiin from hits jtiornal 
containing the name« of the vaccinated, which he kmdly place*) 
in my handa during my iitay in Rio. I lind from thi^ record that 
the Inoculaliooe were practiKd as follows: — 
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"Now. it is well known ihnt June and July arc months during 
which yellow-fever doe»* not prevail in Rio, and that, in fact, the 
month of May fumi!ih4>(i an a rule hut few cattee. 

"The exposure even in an epidemic year amounts to very little 
during the nionih!) of May. June, and July, and may )n> consid- 
ered practically nil in n year like 19S<%. when the whole mortality 
*rat only 27-H in a city of 400,000 inhnbitanta. But Dr. Frcirf* ban 
inrluded in his list \.29i jMrsons who were vaccinated during the 
healthy winter month's of June and July, and who presumably liad 
beenexpDoed during the precedingoompanilively unhealthy moutliB 
ofjanoary, February, Mart*h, and April. If thcao I.Sdl indiiiduals 
were protected from an attack of yellow fever by the inoculation 
practised in June or July, wbiit prolecled them from lieing at- 
tacked during the pr<ti-ding epidemic seniion? Vfp niu^l insist 
upon excluding tlietiu l,'.i(M persons from cnu^ideratiou duriug the 
year 1885, to which the repi>rt under review rplate«,and we think 
that it would be (juite proper aUo to exclude those inoculated 
during the month uf May, but will not innist upon this point. 
We have, thou, to conniiler the voluu of the evidence offered by 
Dr. Freire a« n^gards 1,757 lm>culat«fl |>er!«>ns, in^ilead of 8,051 in- 
cluded by him in hid statistice for the year. 



"Again I Qnd, that in 1889. as in 1S85. Dr. Freire haa included 
in his Htatistics a lorge number of pon-onn who were vaccinated 
after the termination of the epidemic, and whoeeexpM»mre was but 
little greater than that nf the 1,476 imnuinary [lersons who must 
be added to his li.>it in order to give the mortality of 1 per 1,000. 

"Dr. Frvire has not given us the date of hl^ vaccinatiuns in his 
elaborate preaeniatiouof liis statistical results, but 1 And from bis 



manuscript record that they were distributed throughout the year 
as follows ([ plac^e in (larallel column the Hgurpt4 showing the total 
mortality from y^low- fever during the period) : — 
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"This table Ahow<t that during the epidemic period, from Jan. t 
to April 30, (here were H80 vaccinations, and during the same 
Iteriod 086 deaths occurred from yellow- fever; while during the 
months of May, June, July, and August, when the total mortal- 
ity was but 77, the number of vaccinations waa 1.036: i.e., a ma- 
jra-ity of the vaccinations were practised after the epidemic sea- 
son was over, and upon personn who, no douht, had for the moot 
l>art pawed through the epidemic season without contracting the 
dtiteasc. 

"We turn now to the age of the vaccinated persons. Dr. Freire 
says, in his report Hrst quoted, that the greater proportion of the 
deathH in comprised between on« and thirty yean. This is. then, 
the perioiJ niont favorable for the development of yellow-fever. 
Now. it will be seen that among the numlter vaccinated, which 
we give in the tiecond part of our statiptics, 3,6M inditidnala are 
comprised in tliis period. But Dr. Freire has elsewhere shown 
08 that the age which given the greatest mortality is from twen- 
ty-one to thirty years. Let us then tee what proportion of the 
vaccinated are inclutled in thcw limits. Reference to liis tableei 
shows the deaths lielween twenly-one and thiity years of age to 
have constituted 39 per cent of the entire mortality, while only 15- 
per cj*nt of Ih*> vaccinated fell within these Iimit.i of age. On the 
other hand, 4il per cent of the vaccinated were leas than ten yeers 
of age. while the mortality for this period was only Vi.5 per cent 
of the entire mortality. We note, also, that a large number of 
the children vaccinated were infanta below two years of age. 

"In Dr. Freire's report under review, be says, 00 p. 7, 'We in- 
clude in tbe^e tlguren all the vaccinated during the two previous 
years who have. (j«n cartfully observed during the epidemic aea- 
ion.* 

"That portion of the sentence which I have Italicized sarptiacs 
mo exceedingly. From what haa been said, it will be seen that 
a careful obaervatiun of the floating population of the corti^os. in 
which most of the vuccinated persons resided, would he practi- 
cally tm|ioN->ible, even with a large foroe of inspectws at cotn- 
mnnd. 

"Dr. Freire himself did not Hnd time to make (he raccinatioDS 
among these poor people of the corti^ns. but delegated this work 
to certaia apothecaries. One of tl)e»>e, Mr. Tellea, informed mo 
thai he had himself vaccinated between three and four tliouaand 
persons. He also communicated the startling information that 
none of thoae inoculated with the 'attenuated microbe' of yellow- 
fever had contracted small-pox during the recent epidemic in Rio, 
leaving hie to infer that the va^.'cinewas a protection againfit both 
diseases. This inlelHgent(?) afiothecary, a mulatto, recorded ft 
large jMirllon of the staiiiitica which Dr. Freire haa tabulated." 

I have said enough to show Dr. Freire's method of manufac- 
turing Btatiatics, and must refer the reader who desires fuller de- 
tails to my published report. Obobob H. Stirnbero, M.D. 
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THE CHEROKEES IN PRE-COLUMBIAJ^ TIMES. 

II. 

[Continued from p. 8SS.} 

What has been presented is probably sufficient to convince 
any unbiassed mind that tbe Cherokees were mou ad-build era, 
nevertheless tliere is other evidence of a more general char- 
acter which serves to show that the buildera of the East Ten- 
nessee and North Carolina mounds were contemporaneous 
with the authors of ifae works of other sections. 

Proof that in general tbe mound-builders were Indians 
would, as a matter of course, have a strong bearing on the 
case under discussion, but this would require too much space 
to be introduced here. The following extracts from Major 
J. W. Powell's article on "Prehistoric Man in America,^' in 
the Foimm of January, 1890, will give what is now becom- 
ing the settled conclusion of most of the leading archasolo- 
gists of the prtaent day: — 

"The research of the past ten or fifteen years has put this 
subject ID a proper light. First, the annals of the Colum- 
bian epoch have been carefully studied, and it is found that 
some of the mounds have been constructed in historical 
time, while early explorera and settlers found many actually 



used by tdbee of North American Indians: so we know 
many of them were builders of mounds. Again, hundreds 
and thousands of those mounds have been carefully exam- 
ined, and the works of art found therein have been collected 
and assembled in museums. At the same time, the works 
of art of the Indian tribes, as they were produced before 
modification by European culture, have been assembled in 
the same museums, and the classes of collections have been 
carefully compareAi All this has been done with the great- 
est painstaking, and the mound-builders' arts and the In- 
dians' arts are found to be substantially identical. No frag- 
ment of evidence remains to support the figment of theory 
that there was an ancient race of mound-buildere superior in 
culture to the North American Indians. ... It is enough 
to say that the mound-buildera were the Indian tribes dis- 
covered by white men." 

Once it is admitted that the mound-builders were Indians. 
it requires much less proof to carry conviction that a partic- 
ular tribe was accustomed to erect such structures. There 
are, however, two facts which seem to carry back the Cher 
okees to the mound-building age, even independently of this 
general argument. 

The Qrst of these to which attention is called is that af- 
forded by a certain class of stone graves or cists found in 
great numbers in som& sections. These cists, usually desig- 
nated * 'box -shaped stone graves," are formed of rough un- 
hewn slabs or fiat pieces of stone, thus: first, in a pit some 
two or three feet deep and of the desired dimensions, dug 
for the purpose, a layer is placed to form the floor; next, 
similar pieces are set on edge for the sides and ends, over 
which other slabs are laid fiat, forming the covering; the 
whole, when finished, making a rude box-shaped coffin or 
sepulchre. Sometimes one or more of the six faces are 
wanting; occasionally the bottom consists of a layer of 
water-worn bowldera; sometimes the top is not a single 
layer, but other pieces are laid over the joints; and some- 
times they are placed in the, fashion of shingles. They vary 
in length from fourteen inches to eight feet, and in width 
from nine ioches to three feet. 

Now, it happens that quite a number of graves of this par- 
ticular type are found on the site of one of tbe *'Over-hilI 
towns" heretofore mentioned, and others are scattered over 
parts of the Cherokee district. As the location of those 
about the village site is such as to justify the belief that 
they were contemporaneous with tbe existence of the village, 
we must conclude that tbe authors of the graves of this type, 
and the Cherokees, were contemporaaeous. Additional proof 
of this is found in the seemingly conclusive evidence, which 
is too lengthy to be introduced here, that the graves of this 
form found south of the Ohio are due to the Shawnees. 
The well-known fact that the Cherokees and Shawnees were 
long hereditary and bitter foes, almost constantly at war 
with each other, would seem to forbid the above supposition 
that a Shawnee colony was living in connection with a 
Cherokee village; yet the following historical items furnish 
a satisfactory explanation. 

Haywood, in hts "Natural and Aboriginal History of 
Tennessee." gives the following statement by Oen. Robert- 
son: "In 1772 the Little Corn-Planter, an intelligent Chero- 
kee chief who was then supposed to be ninety yeara of age, 
stated, in giving a history of his own nation, that tbe Sa- 
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TuinecheTK, which was the name uuivej«a11y giveu by tlie 
IndiaiiK to thoie whom the English cull Shawnee*, removed 
from Sflvatinah River, between Georgia and Suulb Caroliua, 
by )>ermissioi) of the- Cheroliees. toCuaiberlgud. tbey having 

Iteeii attacked aud almost ruined by a combination of several 
cf tbe ueighboring tribe« of Indians; ilial many years after- 
wards a difference took ^ilace between the two naliutis., and 
the Cherokpefl, unexpectedly to the Shawnecs, niarukied in a 
large body to liie froiitier of Iht latter." 

There is. however, another itenv of evidence directly in 

[point fonnd in the following statement in Schookrafl's 

"History of the ladian Trihes:" "A discontented portion of 

the Shawnee tribe from Virginia broke off from the nation 

which rem:»veil tn the Scioto country in Ohio abmit the year 

kI7;W, and fonne<l a town known by the name of "Lulbugrud" 
,in what is now Clark County (Kentucky), abont thirty miles 
eaRt of tliiv place (Lexington) This tribe left this country 
about 1750, and weut to East Tennessee, lo the Cherokee na- 
tion." It is very probable that the stone graves about the 
sites of the "Over-hill towns" are due to this band. 

The imporiance and bearing of this evidence in the present 

[connection lie in the fact that numbers of graves of this type 
are found in mounds, floine of which are of comparatively 
large size, ami eonivected wiih works which noouoliesitates to 

^attribute to the true mouud-buildiuguge. Soiuetiuies they are 
arranged io these tumuli in two, three, and even four tiers. 

FT^ot only arc they found in mo'unds of considerable size, but 
they arc also connected with one of the most noted groups 
iu the United States; namely, the one on Col. Tunilin's 
»laco, near Cartersville, Qn., known as the "Stowab 
luoiinds." of which a Full description will be found in the 
•'Fifth Annual Report of the Bureau of Ethnology" and in 

[Jones's "History of the Southern Indians." In the smallest 
of the three large mounds of this group were found stone 
graves precisely of the type described; not in a situation 
where tbey could be attributed to iolrusive burial, but in the 
bottom layer of a mound some ibirteou or fourteen feel high, 
■with a thick aud undiMurtjed layer two feet thick of hard- 
packed clay above them. In tbem were fouud the remarkable 
figured eopiier plates and engraved shells which are described 
by the writer in the "Fifth Annual Report of the Bureau of 
Ethnology," also in Science. In singular corroboration of 
the idea here advance<i, the only olher similar copper plates 
were found in a stone grave at Lebanon, Tenn. ; in a stone- 
grave mound at Mill Creek, southern Illinois; tn a stone 
grave in Jackson County, III.; in a mound of Madison 
County, III. ; and in a sniall mcuitid at Peoria, 111. ; not all, 

[Of oonrse. attributed to Shawuees, bnl in stone graves or 
tnouuds, thus connecting them with the mound-building 
age, which is the only point with which we are at present 
tnterestrd. 

Another important link in this discussion is found iu the 
engraved shells, of which specimens were found in the 
mounds of North (^rolina and East Tennessee, attributable 
to the Chenjkees. 

The following list, showing localities where and clrcum- 
Manoes under which specimens have been found, will suffice 
to show their relation to the mounds and stone graves; Lick 
Creek, and near Knoxville, E. Tenn.. in monnd; near Nash- 
ville. Tenn., in mound, also in stone grave; Old Town, 
Franklin, and Sevierville. Tenn., in mound; Uartow Coun- 



ty, Qa., in slune grave in moutid: Monroe County, ETcuu.. 
Lee County, Va., and Caldwell County, N.C.in mound; near 
Mussel-i^lioala, Ala., in cave: New Madrid. Mo., aud Union 
County, lit, iu mound: 8t. Clair County, IU., in sloue 
grave. 

As a large number of tliese bear exactly the same carved 
designs as those fqund in the Cherokee motmds, the evidence 
seems conclusive that wc muHl as&ign Iheni to the same age. 
This, of course, conuects the Chcrokeos with the mound- 
builders' era, and furnishes a justifiable basis for another 
backward step. Dul before attempting to take this, I add 
some iuforiuatiou on the point now under discussion, gath- 
ered by Mr. Janieg Mooney during his ethnological inveatt- 
gations among the Cherokees in tiehalf of the Bureau of 
Kthnology. This is given Iu a paper read l>efore the An- 
thropological Society. 

"In couuectiou with my work, at the instance of the Bu- 
reau of Ethnology, iu tht* suuimer of 1887, 1 visited the East 
Cherokee reservation in western North Carolina. Being 
delayed over night at a small town called Webster, u1>out 
twenty miles from the reservation, an opportunity was afford- 
ed to make the acquaintance of Cftpt. J. W. Terrell, the post- 
master, an intelligent American, who in his younger days 
had Ijcen a trader amoug the Cherokees, and who has some 
knowledge of the langimge. In the course of our conversa- 
tion he stated that about thirty years ago he had been told 
by an old Indian nanied Tsiskwaya that the Cberokecs had 
built the mounds in their country, and that on the tx»:asion 
of the annual green-corn dance it was the custom in ancient 
times for each household lo procure fresh fire from a new 
6re kindled in the town-house. I afterward found that this 
Tsiskwaya had been regarded us an authority on such mat- 
ters. 

'"Subsequently, in investigating the ceremonies of the 
green-corn danee, this statement was confirmed by another 
old man, who volunteered the additional information that 
it was custonmry lo begin a mound on the occasion of this 
dance, wlien represeatatives of the scveu gentes brought 
baskets filled with earth, which was placed in a common 
pile with appropriate ceremonies, and afterward added to by 
the lalwrs of the common people. This man is somewhat 
unreliable, and his testimony would have little^ weight by it- 
self, but it is of value in so far as it is borne out by the state- 
ments of others. It is proper to slate, however, that he vtas 
one of the masters of ceremonies at the green-corn dance of 
1887. so that he may reasonably be supposed to know some- 
thing on that subject. Of curious interest in this connec- 
tion is the fact that Miss Alice 0. Fletcher witnessed a simi- 
lar ceremonial mound-huilding at one of the secret rites of 
the Winnebagoea. 

"But the most detailed statement as to the mounds was 
obtained afterward from Ayunini ('Swimmer'), who, although 
not an old man, is one of the most prominent Cbtrokee sha- 
mans and a general conservator of Indian knowledge, being 
probably better ocqudiuted with the myths, traditions, aud 
ceremonial formulas than any other man of the tribe. For 
some time lie refused to talk, but this difldculty was Anally 
overcome by appealing lo his professional pride; and bis 
stock of Indian lore proved so extensive, that I brought him 
to the house, and kept him with me most of the time. This 
aroused the jealousy of rivals, who took occasion to ciroulat« 
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damaging reporlA as to his honesty; but in every inftUtnc« I 
found liis 8latenienbt boruc out by other testimony or by 
geucral analoiry. Making due ullowaoce Fur ibe mythologiu 
features, which ratlicr serve to CKlablisb its tradittunul char- 
acter, bis account is probably as full and accurate as could 
be expected at this late day, and briefly is as follows: — 

" 'The practice of building mounds orifiiiated with the 
Anint<<i, and was kept np by the Ani-Kitiibwagi. They 
were built as sites for tonm-hoiiscfi (see Bnrtrani'a account 
of CowG mound and town-house); audaome were low. while 
others were as hijfh as small trees. In building the mound, 
a Bre was first kindled ou the level surface. Around the fire 
was placed a circle of stones, outside of which were depos- 
ited the bodies of seven prominent men, one from each ^ns, 
these bodies being exhnmed for the purjiofie from previous 
iuteniientfi.' 

"Swimmer said that his slatemeut was obtained from a 
mmn who dit-d in 18(15, af^f^ about Mtvt-aty. Some (iuie 
later, white talking- with an intelligent woman in rei^ard to 
local p<iinta of intereisl, she menlioned the larjie mound near 
Franklin, in Macou County, and remarked, 'There's fire at 
the bottom of that mound.* V^ithout giving- her auy idea 
of what Swimmer had said. I inquired of her how the fire 
got Ihere. when she told subslautially ihe same story as she 
bad obtained it from an old woman now dead. She was of the 
opiuiou that this lire existed only in the larger mounds; but 
I found on investi^'ation thai the belief was general that the 
fires still existed, and ncrasionally sent up columns of smoke 
aliore the toiis of the mounds," Cybitb Tho»as, 

[Tu b« 0aoUiniA<1| 



LETTERS TO THE EDITOR. 

*«* CorreMpnn'teHt» nrt rr^iunlnl /n bt n* ttrlrf n» pattUttei. Hie Mrrif«r*j nujn* 
tMtnallenan rt^ptirtd <i» prwt/ »f Quad /nitk. 

T7m tditor H)illbv(ilad Ivpublisk n«|r ffiten'M eon»oiUint Kith tAe chamcter 
of Iht journal. 

On rtqwtt. tiet»tjf otpit» of tha itMmtMi contaiiKing hU cctmmuHieatioH a^U 
b9 fitminhrtl frrr. to iiui/ corrrfpimdrnl . 

Dr. Hauo's Studies oa Cyclones and Anticyclones. 

On April 17, Dr. Julius Hann, director of the meteorologit-al 
observatory at Vieiina, pn-seuled lo the Vii-nna AcHdemy an es- 
say on "The High Ptessure Area of Novenit>er. 18?*9. in Central 
Europe, with Notes on Uifih-Precsure Arf-aa in tJenentl." The 
particular value of the edi^ay lies in the compurition of records 
from lofly Alpine stntiuns with those from the Kurruundin); low 
country; Ihe bighesl station beirg on the Sonriblick, ovpr 8.100 
metres sbtive wa-Etvel. The anticyclone of November, 1888, was 
cbiwen becsusc it lay over Ihe Alpine rewiou Trom the 12th to the 
24th of the luoith, giving ample time forthe full determination of 
its pcrsisttut feutun.-s. Tli^ results ot the study are thus summa- 
rized:— 

t. The hftronifter inaxiiniirn of Nrivember, 1889. exlemlpil ti> a 
groat heijflil in the ntmospheie, and was as pronouneeil at a height 
of 8,000 metres as at Hpa-Ievcl. At a height of 2.<'}00 metres, the 
oeotre of lit};h procure luy over itiat at the earth's surface. 

3. The body of air in tin* aHiitTvcIooe had a hiicli temptrature. 
At 8,000 as well as at 1,000 metric, the temperature atooil H^ C. 
aT>ov» ilie mean. The usual depression of temperature, cbarac* 
teristic of wiuler auticfcluiiet). was limited to lli«> lower lay- 
ers of air, nest to Ihe earths surfaci', and was ooly a few bun- 
dre^l metrfs thick. The mean excoss of temperature ov^t the 
normal at i^iiccessive heights op to S.IOO metres, for the )io- 
riod from the iSth to the 38d of November, i^an be estimated as 
at least 6" C. An excess of tempenilun* must, at the most mod- 



erate determitution, have extended op to a height of 3,000 me* 
Ires. 

:i. In the upper air, above 1.O00 metres altitude, a Kreat dry- 
npfs prevnilfHi. The mean relative humidity from the IDth to the 
38d of November un the Sonnblfck (3,100 metres) was only 43 per 
cent, and on the S&ntia (3,000 metres) S4 percent, scrording to 
can-fully reduced psychrometer records. Hair hygrometers gave 
B still lower percentage. \ 

Dr. llann sees in the«e facts a strong proof of the desceDdiog 
movement <>r the air in anticyclooes. iiuch as is genermlly accepted. 
He then Koes further in snying that the motion of tht; air is not a 
protlui^t of tJio ti'Uiperalure, but is lu spile of it: the tem|>erature 
is a proJnct of the motion. 

A study is then made, for purposes of comparison, of an ana 
of low pressure that (Hissed nearly cent-mlly o^er the eseteni Alps 
on Oct. 1. 1860. Here Die temperature of the air-columa aver- 
aged 4 S*' C. fWou' the thirty-year normal for the time and place. 
Although earlier in the seanon. the air in Ihls rycloue was abso- 
lutely colder than that in the later aoticyclnne. Even white a 
warm foehn wgH blowing down the northern valleys of the eskl- 
ern Al|)9, the temperature on (he Soonblick was distinctly below 
the normal. In rcvicwint; this. fir. Ilnnn say« that ft hi the lugh 
niouatain >itations, recently founded, that liav(> frt^d us from the 
prejudu-ee int" whicb wt* have been led by observations at low 
levyU. It ha» beiMi IhouKht tliat the temperature of cyclones and 
noticyolonps wss the chief oondilion ■>' their motion; but it ap- 
pears certain fn>m llie foregoing, that the theory of cyoloties niuet 
tske account of the fact, tJiat, up to the height of at least four or 
live kilometres, the ctmtral air-columo of un uitticycluae may be, 
and probably always is, warmer than timt nf a cyclone. 

It is manifenl tliat thlt contradicts the prevailing Uieory of the 
convectional origin of cyclooea and anticyclooes. while it conHrms 
the vjpws of those who, like Dr. Hann. regard cycloued and aati- 
cycloui*)! Bs merely subonlinato members of the general circula- 
tion uf the at'iioHphore, their cnercy coming from the tumlnmen- 
tal and per(^i<itent ditTerencc of temperature t>etween the equator 
and the |>ole^. Accoiiiing to this view, as Dr. Hann Ka>s, the 
temperature nf the air-maases in cyclones and anticyclones is the 
product of their motions, and not rice versa. lu the slatiotury 
cyclonic circulation uf the far northern Atlantic, and in tbe win- 
Icr anticyclones of the continents, differenct-s of temperature are 
probably operative. Hence the author agrees with Teiiwerenc de 
Bort In distinguishing bvtwtwn thermic and dynamic cyclones and 
anticyclones. Moreover, in dynamic cyclonett. (be evolution of 
latent heat will tnaintaio the air-mass at a higlier tein[N>-rature 
than that to which it would otherwise lie reduced; buteven tlien. 
the descending nir in the adjacent anticYclone will he warmer | 
as a whole than that which ssceods in the cyclone. 

This most inlerestingcoDclu^ion as to tbe oriein uf cycIon« is si 
surprise to me; and therefore, having frtHjuenlly advucate<l iUm] 
sufBeiency of the oonvtrcttonal theory of cyclones, I now makaj 
hasle to place Dr. Ilann's observations before the readers of .Sei> 
e»cc, that they may see how clearly a revision of opinion is called' 
for. The iijipwrently convectional circulation in cyclimic storms 
is not doubted. There is untjuesiiouably an nsoendiug couiponeul 
of motioo in cyclonic areas, at^ a dewending rnmpnnent in anli< 
ryclonefl. It also appears to be genc-ratly true ilmt at tbe earth's 
surface, temperatures above the normal are noted in oyclon< 
and l)f low tlie normal m anticyclones. It cannot be doubted that] 
the evolution of latent heat from coudensiog vapnr in the rninyi 
cyclonic area would favor aqy convectional uiovunient thai hi 
originated from other causes. For all these reasons, the convec-* 
tionnl theory came into favor, and other possible explanations 
were littl« considered. Tbe convLHrtioual theory is merely ■ local, 
application of a theory tbat is imiversally accepted to account fe 
the gt^neral nirculntion uf Ihe atmoephero hetwoen equatca- ant! 
polee; but the tet^ta now furnished by high-level obeen-ati< 
seem to show that the locnl application of the theory is incorrert,' 

Thif iH as if an observer who was familiar with slatioDaryJ 
steaTU-engines should see a train of cars for the lirnt timt-: h< 
wmild r.tther naturally •uiy that Ihe locomotive was the motor ul 
the train; he would hardly suggest the possibility that the motor 
was concealed in the rear car, and that the driviog-whevis of tbe 
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locomatire made the iii'9too-md move in Mte cylimlor; m fact, 
llmt the f^jfine wan a rlummy. And yet tliiB ruri-iun concliisinn 
appearH to be analof^oiu to the one navr preFenUtl by Dr. Hann. 
Tbe cyclonic inachinp does not drive tlself by it« own ^tore of pn- 
ergy: it itt tlri^eo by an est^mnl mottir. the Kenpral cirrululion of 
the wimls. Some of the warm lni[>iT-i)1 cyclonoa may at Hret de- 
pend on their own energy; these would be tnie motors: but, if 
the definite rt-cordfe quuted by Dr. Hann prove to be of wide ap- 
plication, cyrlones ijencrally mayt-ome to (•econsii.len.'d Juninties. 
The cyehmic air doi-s not rise l>L>ctiusi> it 14 wnrin, but, according 
to Dr. Hann, itis lifted in opitp of heeominR eot.l. The anlicy- 
clonic air does not nink bpcjiude it i» cold, but w puahwl down in 
spite of V)ecominK warm. The n'*ceiiding nir ia co'er tliatj the 
norfnnl bceniitie its adia>iatic r»te of (»o)iug by e5s|<niwion in a^oeiit 
is, on the whole, greater tlian the mean vertical (emppratiire gra- 
dient of the atmnaphere; the detM?eni1ing air f^ narmer than the 
normal becauso ila adiabaiic rale of being warmed by coniprea- 
iiion in deticent ia Rreaier than ihr mean vertical tfmperaiun'cra- 
dient. Cyclonea d" not work llifrnwlves: they arc wurkfd by the 
general winds. 

RedReld advorated n tlioory analofitma to Ihia in his early eg* 
says. Ue suf^i^ealed that cycUmej^ are not generated nt plfK'ee of 
rarefitctiun. but are only eddies in the ^vm^ral winds. Otiiereurly 
obwrveiB made stmtkir ati^jiesl inns; ImiI it w»? not then potontble 
to deduce lent* by which thii «Nldy theory could tie oonfirniwl or 
excluded. Faye'B modiHcalion of Iledfield'f* theory involves fwi 
many contnuHcitnas to well-eKtabliBhed phyt-lcal facta and lawR, 
-that it receiteti tittle acceptance Ei^py was llie lin«t to call at- 
tention to the genera] occutronee of oonvedional movements In 
the atmfwpbere, and to the itii|t(irlanoe of titx-rated latent heat in 
primiotinK Iheae movements. Keye, in Inter years, gave precis- 
ion to Ei«py"9 ideas, and advanced the convectional Ihwiry grratly 
in the estiuiiitiou of niauy meteorologists. 1 do not see that his 
deductions are in any way inaccurate. His calculation of llie 
availablp b(»^a(v|iowpr ftuppLied by the latent heat in a tropical cy- 
clone appears to be iMjrtinent, even under llann*s new int<Tpreta- 
tion of Ihe c-iufe of cyrkniir mnremenls. But thmufih all the 
Rtalenienta of the couvectional theory.it has been tacitly assumed 
timt the n-armed air of the cyclone would be cooled by radiation 
in tite nntk'yclonic area; xud tliis does not soein to be the fact. 
The anticydonic air is not much cooled till it approaoheft the 
ground; and in thi<« we Snd contirmation of Searle'a theory con- 
cemin/ the atmoiiphcrie economy of solar mdiation. 

The warmth of Ihe body of air in auticyclones bas been recog- 
nized for t-ome time. Dr. Quun was ainou^ the first to f;ive 
ptofter empbahi^ to the fact; but its relation to the confre«rtional 
theory of cyclones has \ieen dlowly perceived. In this country, 
Uozen bas drawn attentiou to the absence of indicatioo of the 
"neutral plane." ealle<l for deductively; and tor this and other 
reeaoDS be has discarded pretty much all parts nf the cyclonic 
theory, following Faye more dmely than any other. The reason 
why Dr. Uniiu's objection to the conveclioual theory of cyclones 
sppenrs to ine so ti>eent and eonvinetnK is that ft is presante*!, not 
as a eoninuliction. Iml iia a rornllarj' to the priociples of modern 
pbyfical meteorolfgy, with which ihi*i eminent metoorolojiitt i^ wi 
thorou;^bly familiar, and to which he his himself contributed so 
much of value. The theory of the foehn, for example, wa" tuown 
io a Kt'oeml dttluctive way from the suKgestions made indei>eiid- 
ently hy F.-.py, Dow Tvndall, nelmliollr., nnd others; but it was 
demonsirattMi Ly Hann. So in the present case: Itedtield and 
many oihern have thought that the general circulation of Ihe at- 
moepb^Te might produce cyclooeii and aiiticyeloneii. KOmewhat in 
the way that risers form eddie** when flowing in an uneven chan- 
nel; hut there is a long diiManco between suj*ge«tion and prCHif. 
General indelinlte sutD^esl ion of what is afterwards shown to t>e 
the correct view is not much superior to the BiiKgestion of what 
ultimately luros out to be the wrung view. Precipe dt-lhiition 
and deinousiraliou arc of much higher value, and thcNe c|ua1itieti 
are truly characterifilic of Tlann's work. If further observation 
prove the general applicability of these newer views an to cyclones 
and aoticyclonen, the credit of the dvmoiuitrttliou will gu prima- 
xily to Dc. Hann. W. U. D. 

HBTTftni L'oUBft*. Msr. urn. 



An Hypothesis for the So-called Encroachroeats of the Sea 
upon the L*ad. 

It Li assumed that there Ja no auhatauce which is absolutely 
rigid. The earth in a plnstic man. Let a mountain- range disap- 
pear, the plain on which it oiioe ^tood rise« when relieved of ita 
weight. Let u lake disappear, and ita I>ed becomes contorted, and 
the contour of its shore-line U changed. The walls of the Grand 
Cafion of the Colorado are movinf; toward each other, and, should 
it become an arid chasm, they n-onld some lime meet. 

Now, in the southern and eautein portions of the United dtmtea 
tbe " full-line " is the boundary of the perinaneot coDtinent. The 
" coittincntal outline" h the oiiivhuiidn^-d fathom bydrosraphio 
contour, as determined hy tbe l."nite<1 Slates C«»8t Survey; and 
from its c^e^t there is a drop nf over three thousand feet, — a 
front equal to one nide of the (Jraud C»f\on. From llie " fall-line** 
to thi« front there is a creepini*- for ward, which ia compumbte to 
the ice sheets of Greenland : Ihcrffore cannot we say that the land 
at present isi crowding down into the n^a, ini^tead of the sea eo- 
croachinK upon the bind, which ts only an apparent movement, 
not the real one? Th« distance from tbe liackL>ooe ut tbe Appa- 
lachians lo the histi.iric-itt'oIoKiL- ucdar-«tump« of the Nuw Jersey 
Coast haa increased, and is increating. 

The deltas of the Mississippi valley nnd the Oulf coai^t are not 
only increasing by depoi«itfl of sedinieol, but are movlirg forward 
as widl. Therefore may it not bv ex|)ected in geodetic work on 
the North American continent thai there will lie encnimlered ili,s- 
creimncIeH between SQOceaaive deteronnation<i of positions which 
can only be thus accoanlMl for and understootl ? 

GlLBEHT TaOHPSOX. 
WkibtiifctoD. D.C.. HsySS. 



The Winnebago Coanty (Iowa) Meteorites. 

As the lowu meteor of May 2 has rec''ivi?d notice in your paper, 
it may he desirable to mnki- the record still more complete I 
therefore ofTer the following notes from the south-western corner 
of that State. Tlie writer wa-i not in iNwItion to see it, nor did 
the sounds appear to him «nough unlike thunder to attract par- 
ticular attention at tt>e time. It wbh ifeen by perhaps a dozen 
citizens of this place, one of them beinc at the time less than ten 
miles from the snutb-wcHt corner nf the State. Mmt agree in 
thinking Uiat it paM*d from the south- west toward the north-east. 
8ome who faw it felt i^u sure thai it strurk lietds closo hy tu the 
north riurtb-east. that they searchtnl dilieently for it. Many 
heard it. ami thought it thundered. SoniR compared it to an 
earthqiiakp shock, the jarring of the ground was so evident. Four 
dietinot explosions were ol>9erved hy one. A local paper of Mal- 
vern, nine miles away. btat«d that three pieces had fallen in tliat 
vicinity, but the statement was baned on observaticnn flimilar Co 
thiitie already fciven. J. E. Tm>d. 

TKbor. to., MMyflO. 



Toroadoet. 

f^oXR years since, 1 visited the scene of a small tornado shortly 
after its rtctnirrence. and found the arrangement of tree trunks 
and otht-r dibris in it« track very similar to what is repreaenled 
in the article by Profeiwor Uazen at p. 318 of Science for May as. 
It seemed to me, however, that the iip<*uliar nrrangenienl found 
might he due to the combiiieil effect of 1 whirling motion of the 
tornado, togelher with ita motion of translation att a whole. In 
such a case there must be a compounding of forcei), and the direc- 
tion of the fall ot a tree or other object can only he ttetermioed 
tUeoreticiilly by » t'omewbat elalxirate comfaitalioii. Practically, 
and as a matter of fact. I hare noticed, however, that when a 
small whirlwiad is passing over a corn-lield, the nUMm inclint.- in- 
ward toward its ceutn- with n Iwistinu motion, and likewise bend 
forward in the direction toward which it is a<lvaiicing. 1 have 
never seen nialkA actually uprooted and left prostrate in this way; 
but it looks very much as if they would he left with their to|>s 
inward and forward if thiti shoulil happen, thus correspdndiog 
precisely lu what is found after lomadt^ee. M. A. Vkedkr, 
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BOOK-RFAIEWS. 

EUctrirttff in ^fodem Life. By G. W. Tukzrlmasn. New York, 
Scribuer & Welford. IS". »1.25. 

TBIS is tbe second valutne of the Cootinnporary Science Series* 
a ftpries Df in*?xpensive atid bantly jlluslrat4>cl books inleiHlcd to 
hrinK vitbin the reach of the genoral public the "bMt that U 
loiowQ anil tbouKht in all depart 1:1 ents of modem scientific re* 
search." Th4' tfope of tl>e sfries is broad, but tbe cbaracter uf tlte 
few voliiuK^a iwued (sutne vf which have been alrendy noticed iD 
these columns), nnd tbe high Bt'tindinK of the mitera engaged on 
'forthcominf: wnrku, are a guaranty that the AubjectM are and will 
be not onlj well selected, but ably handled. 

Owing to tbe prominent pluce now o'-ciipied hy cleclrical sci- 
ence, it will be readily uuder^tiXHl Ibat Professor Tiiozflniann's 
Toliime is one of the moat iin|>arlant in tlie series. For tbi*! res- 
fton much witi be fxpocled of it; more, perhaps, than should bo 
looked for in a work of its oiodeRt sixe. The tield ta 80 larj^e, the 
raaiifirati(inB of the <-uhj*^'t are eo many, aad the coimeftions 
Willi kindred subject)) nre »u close and ou coiiiplK'utiH), tbiil tbe 
author'd work wtm doubly difBi'ult: but it muijt 1>e admitted that 
he has suceeeded In giving ua a voIun»e fuimiing every rrqnfrw- 
tnent of the prospectus quoted almve. The more impcrlant of 
the many u-eful fuortion<i of electricity in our daily life, tbe sci- 
entific principles uudeilying it« practical npplicntions, and the 
history of their ilevelopmeni, are briefly but clearly *>ketche<l. 

Being intended primarily for tbe use of readers without previ- 
ous kuowledge of tbe subject, it begtmn with tbe familiar but 
oeceBsary seuling-wux aad glass-rod plicuouienon, and leuda the 
raader step by »tep t<> the modern cominfrcial applicaiions of 
electricily. as exemplitit-d in the telegraph, telephone, (ighling, 
and the transmission of power. None of tlte many modem uses 
to which electrical energy has been adapted appears to lmve*t}een 
neglected, though of course tbe space devoted to many of ibem la 
brief. There are errors in the ho<:ih, more or less important, ac- 



cording to tbe point from wbtch Ihej are vlewe<l. They will at- 
tract tbe attention of the electrician and the engineer, and have 
doubtless Leon iwin'eil oui to the nutbor ere thin, but they will 
ficare«-ty delraei from the value ct the volume for thoiw for whom 
it ia intended. 

Evolution and DiMa»e. By J. Blakd StrrrON. Wew York, Scrib- 
ner& Wetford. 12*. |i|.£5. 

To demoOBtrale tbat there U a uattinU history of diiseaee A* welt 
UH of plantft and animals was tbe object the author had in mind 
in writing l\m book. Tlie scrience of disease, or pathology, in 
generally regarded as of interest only to medical men; 30! it ia 
but a department of biology, and should therefore he studied by 
all who rletfiie to matte tbemseKeA masters of this science. Tbe 
liaHiK of the author's argument is. tbat, astliere has been a gradual 
evolution of complex from simple oigani^ins, it neceeearily fol- 
lo«4 tbat the principles of evolution ought to apply to diseased 
conditions if they bold good for the normal or healthy t>tal« tit 
organisniB: in plnio words, there hait been an evolutiou of diseaie 
/Kfri /ja«i»i* with e\olution of Huimul forwa. Tbe buiImw recog- 
nizes the difllculty of tbe Usk which be has Fet bimi^elf to per- 
form, lie thinks that a ini>re exteudiMl study niU serve to ihoir 
that m»ny of his conclusions are fallacious, and he candidly in- 
vlteo (xirrectious from all who have opportunities of practically 
testin;; hi« Iheorien. He ba« certainly succeedW in prc^nting 
his subject in a mottt attractive form, and has ap)Mr*mtly mo- 
ceeded in tmalaining the pointit whicb be has made We sliail, 
however, before accepting his claims as proren, wait until his 
tbeoriea have been more fully tested. 

A CoHTK of Lectvrra on Ike Orovth and Means of Training the 
Menial Faculty. By Francis Watiker. Cambridge, Eng., 
UnivetMiy Pr. 16^. 80 ce-nts. 

The title of tbis book is a misnomer, there being very little tn 
it al>out mental faculty. Dr. Warner's views of human na- 
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ture an verr frankl; and rlecidedly male rial istit:. Ue savs that 
he has "found it couviTiifnt in omil from I he 'lefinitiuns an'i de- 
nrriptions here used aJl Iprins implying suljiertivc (Ton<lition» 
whirh are inctipabl^^ nf direct obwrvntion by oiir wnoes"' (p. 
87), Tq another plnco he apeaks of "the ph.tsical acllon called 
*tbouf!lit' " (p. 80): and auaiti he expreasf? the opinion that 
"thought conftists in Ibc formatiou of the union of oells whcwu 
motor or etTerent action produce? expr«»ion of the tlioiight" (p. 
40). A considrrabli' part o( the book is taken up by Renernl die- 
cuseiono abf>ut tbe hrHin. the body, and the tife of aniaiaU and 
planti«. much of which has no l»earin(i; on the oftlensible buI>- 
jeot nf the work. Wheneurr we come to the e*if*enri.il part of 
the book, we Hod it lo be in the main a wtiidy of abnormal 
and iKttholo^ical elates oT toudk children, wilh advKse as lo 
the bf^t iiioale nC iU-a1ii»g with them. On the!*e points lit' shows 
abiiniant knowledge, und itniki'S HugK^^'^tiunts that we should think 
tefl4thera would find ns4>fnl He i^ i^pecially concerned for chil- 
dren that have some mental or physical defn^t. and ptilnta out 
how faults of temper, as well as inalleaticrn and idlenesa. often 
arbe from phj'^ical defect or from wuarine!4i At the end of the 
book in a calalogne of a miiseiiiu of nattind hixtory, auch aa the 
author has found utwful in giving Intitruciion, and which will 
doubtle^ be intereptinf; lo leacltere^. 



AMONG THE PUBLISFTERS. 

The qnestion of bovirs of lnl>or is disciiitAed by Gi^n, Walker in 
the Atlantu' for Jiin<>. Thi« and Ilannie Taylor'* conwdcralion of 
"The National Hoiiaeof Representatives: lis tlrowinelneBicienry 
as a Leiti»tativc< Body," art* the two urticiea which make up the 
M)lid readin)? of the uiiinber. 

— •'With Fly-K'xi and Camera'' ia the title of an elaborately 
niuKtraU'd work annountvd for irnmediale publication by the 
Poresi and Stream PiihlishinK CVimpany. Tlie author is EVlwnrd 
A. Samuelp of Bonton. The ln"«ok contains iHQ full jiajre repro«iuc- 
tlons of photoptaphs. to the collection of whkh Mr. SamueLi ha« 
devoted the vacations of several yeoro on the pieturftwpic saJinon 
riven of Canada. 

— The size of tlie American ilachinial baa been increased to 
twetity pagi*8. the four paii^es thus added being divided bet-ween 



readers and adrertiFera, On and after June 1. 1890. the aubacrip- 
tion price ^vill b^ increase'l to three dollars a year, and the newa- 
ijfatid retail price to »it. cents a copy. 

— Not all new Ihinga come from the effete East. The Bannack 
and Crow Indians and other IriU-K in the northern Rockies are 
IalM)ring nilh an extraordinary deluition that ('hriNt has come to 
earth, and is now in the Bii; Horn Mountain?, jiomewhere Ix-tween 
Furt Ciiater and Fort Washakie, Wyoming Territory. Uen.Janiea 
H. Brifbin. U.S.A., couiuiaiiding in Montana, haii in the New 
York Lfilgt^r of May 17 an interesting letter concerning ihe liaDu- 
cinalion. and givinR full and inteieKting delaila about it. 

— UefiSFK. Ilnughton, Mifflin, & Co. have in preparation an en- 
tirely new and complete large-paper edition of the writings of 
Juuut) Russell Lowell. These have lieen re-armnped hy Mr. 
Lowell. an<I will apivur in volumes not bearing the titloH by 
which hiti works liave hereloforp been known, hut titles sugge<tted 
hy the new claf^iticaiion. Thus there will be •■Literary Ea^ayB," 
in four volumes ; ■• Political EasayH." in one volumo : " Literary 
and Political Addrrtwcs," in one X'olume ; "Poemu," in four vol- 
umeti. Theae will eompriee all of Mr Lowell's writings Qp to 
date which he wlshen to preserve, and will include geveral ad- 
dreswa, etc., not cohtained in bia volumes hithert<j pnblhhed. 
Mr. Lowell ha« carefully reviMsl the whole, pro** and poefry. 
To "The Biglow Pupers," which owed their great effectiveueaa, 
at the liiiic of their publication, to Iheir many |MT6onal and politi- 
cal allusions almoft as much as Li> their wit. full explanatory 
notes are adder], which will render lliese remarkable paperv more 
intelligitite lo readers of this and fuiure gencrnttumt. Thutt hiu 
writings in Ibis iwue will hear the form which he regHrtl.<> h-h tiiutl, 
and which for the future will reprewnt his detinitive contribution 
to the world's literature. • 

— In tike Department of Arisona, on May 17. Lieut. Wjiten- 
meyt-r ttuccecded in sii^nalling a ine»^K^ by a Atgnal-flash 13& 
U)ileH from Mount Reno, near Fort McI>ow*elI, to Mount Graham, 
near Fort Grant, where It was receiteil by Capt. Murray. Tlie 
hitter, by turning hii« instrument, flashed Ihe meinage to Fort 
Huiichnnca, a difllanr;e of 90 miles, making a distance of S1& 
milen with onTy one intervening stutiuo. This i9 the best work 
yet accomplished in beliugrai»hy. the longest distance heretofore 
made with a signal flatd) being only about 70 miles. 



SCOTT'S 

Fmulsion 

Of Pure Cod Liver Oil with 

Hypophosphites 

Of Lime and Scda. 

fttTe ar* fmul*iona and rmntatttnit, 
antt there in utiU mtir/i tklinmrtt tnUk 
teliirh itiiinipirrrruira ii« rrratn, Tri/ it* 
lUfff ivill nt'inff tnnnnfitctHrrrt rtiHit'it 
»0 dirUHii"- Ih'ir rmtHrrr I'it as lit uinkf 
tt Jtnhlttil'h' t» urnnHlv ttniiutrhm. Hrnil'a 

r.muiMiini nfffjty. ynnu'f:tiiAS con 

t.lrt:it itJT.,romi'it,.i> trith tlmntpho^ 
phi<r» if uititimt u» p'tliilittttr iiB milk, 
J'or thim rtfUKtu aa itrtl tia jar llie furl 
Of Ihf iUnmlnlinn ifualitira of lltr Hupo- 
pltoayhiliii, I'hififi/iua /nvjit^MI/y |»r«- 

»eriltr ii in ffir>'» of 

CONSUMPTTOKT, 

HVIUtllLA. lHHtyrjII ,1S ami 
cnROXIC CnVOn or SKVEitK VltLl?. 
Alt />i-Mj/f/li/> MfU it, tiul br rurtf i/nii pr( 
(be tfTMuinr, lut rJwr« wr« tutor tmtiultouM. 

• ■ — - . . 



Readers of Science 

CorrfjfioMJiHi wirk or visiting Aiivertisrri. 
wUevn/rr a grtat favor by miemtiomimg lAis p»pet. 



A Hew letliod of Tnating Disease. 

HOSPITAL RSMEDIBS. 

What are Ihey ? There is a new departure in 
ihc trctttm«nt of diaroiie. It constots in (he 
rollcclion of the fpccifics used b^ noted ^pecinU 
ifils uf Eumpe and Amrrica, aivd hritigtng them 
wiiliin ihc reach of all For in*itancc, the treat- 
ment ]>ur&iied by special phyHiuiaiii who ircat 
indicsilioTi, stomach and liver troubles oidy, 
wa« obtained and pre^tared. The treatmeni of 
other physicinns celebrated for c(irtii|{ cntatrh 
was procured, and -ui on (dl ihete incompx table 
curt-ii now include diKa^e of the lungs, kidnrjrs, 
female weakiiciu, rhetitiiaiitm and nervous dc- 
bdiiy. 

This licw RiethoO of "one remedy for one 
di»mM" niu.u oppeal to ihe common sense uf 
all sulTL-reTS. many of ^tioni have experienced 
the ill efTecu. and thoroughly realiie (he ab- 
surdity of tlie claims of Palenl Mtdicints winch 
arc guaranteed to cure every ill out o( a single 
liotllt:, ami lite o*e n( tvhich, as statistics piove. 
has ' uine.i mart stomachs than aUohei. A cir- 
cular ilc-NCiibing iliese new rcitie<lies is sent free 
on receipt of Mamp to pay postage by Hospital 
Remedy Ciini|mny, Toronto, Canada, sole pio- 
prietors. 



yirST PVBLlXffED. 

POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For yto In ColtcKd uii N^raial SchooU. Prke yo ceou. 
Sent tree by poii by 

N. O. C. HODGES. «r Ufayclte Place. New Y<wk 



Sewer Gas 

and all other 

Noxious Vapors 
Harmless, 



are 
rcadered 



and 



COHTlNUQUSJNBXP£NSI\fE.RELIABLE» 
AI.1, iHPtmK AND ofi^:nkivk od«h» abso- 

LCTELY REMOVED 

For Homes, Schools, Vestries, Halls. 

ILLUSTRATED PAMPHLET FREE. 

Each V«|)oiisei aold charKetl for una. No oara 
eaovpt to replealah nnee to two mnDllia at eapeniM 
of 4 to 8 conta, aouordiof; to alae. Three ■Ueu, $00, 
•5.00, t8.00. 

SOBBMAN -KIXO" VAPORIZBB COUPAKV, 

Cbtcopee Fall*. Amm. ; Bo«(ua, Kew fork. 

Phlladelplila, or Ohlcago. 
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CALENDAK OF SOCIETIES. 



Anthropological Society, Wafthingtoo 

Ma.? 30.— H. E. C Stcarus, 'IIk- Nishinani 
Ounie Ha niul the Boston Game Props; F. 
Webb nixlgo. Ziini Ftiol Rhw; J. W. B. 
Ilewitt, fJeneais Mrth of llie Iroquois. 

Philosophical Society, Washington. 
May^.— U. ti. Ogden, aion-Mnking: 
Frederick W. Trut'. An Epitonio of the 
Natural lli^orjr of the Puma. 



CATAKKH 

C}«t«rrli«l Dr«rn«Mi^Ma y P«T«r. 

A MSW IfOHK TBCArUKHT. 

Suffercis ftre not gcneral'y aware that thete 
dbeucH AtK conlagious, or that ihcv arc due (o 
Khe pfeseiicc of Tiviiig parat-ilcs in the lining 
membrane of ihc no'C and cualactiian lubes. 
Microuopic icscaich, however, has proved this 
to be a fact, and (he result of thu diMrovcry ii 
that I simple (cmedy has hern foimulalrd where- 
by catarrh, cniarthal deafness and hay fever arc 
permanenily cured in from one lo ihiec simple 
api>licationR made at home by the palicnl once 
in Iwn weeks. 

N B. — This Ireatincni is not ■ snuff or an 
olniiueiit ; both have been discarded by. repu- 
table phy-icians as injurious. A pnmphlct ex- 
plaining this urff treatment is sent free on 
receipi of stamp to p>y pottnge. by A. H. Dix- 
on & Son. 337 and 339 West King Street. 
Toronto, Canada. — i'ins/ian AJi'Mnff. 



Stiffcren fn^m Catarrhal troubles &]iou1d cart- 
fully tead the aliove. 

CHEMICAL BOOKS FOR SALE. 

BEWCBTE iIbi' UoutiMllnU UtietuiKb«D 0«kI1- 

Wlinft ilHSI-KT ii]clusi?<<> ... fSM* 

JouiucaL of th« CtMiniDHl Socie'.y at LundtMi 

0»M-*«. IXW) 890 

AxAiinn*. tiiiiiiliiD <tK!<T W, Juljr luid MuTDinbir 

of ll*WmiMiln(t) 1,W 

Svoaa Cank. ainixtliridpr ClKHt •^. tKSMU. >tju> 

numl>pr9i»n*«, l*«r, luu] 1^L■«) tvt 

Zarrai'uatrr Kiitirii]tiiirki-rtiuluiil.rte HtAniinrr 

(t»CM«, i.ortof iwCt I ao 

ZETTSCNKirT BiiliniieuckEtiuiluiilrlti SnliiibtnrM 

(Vola. alv.-ivll. tnclHMtr), e«ini>)pt* . . *,*) 
Any ot lbs aLiore will be aent poatpaid en nKClpl 
of vnrir. 

eClKNCR BOOK AGRNCY, 
4' LBf*reU« Plncp, N»w York. 



A TEMPORARY BINDER 

(or Seitfut i> now ready, and will be mailed 
postpaid on receipt of 75 cents. 

This bin dci Ir ttroiic. duraUc and 
ckgaBt, ha* pit slie-tlilc, and aliowt 
ttiv opcniDS D^ the pagei pvrlectly 
Hal. Aay uytnbtr can ht lakcn •tut 
or replaced vithoui disiurbini; the 
uilicra. (i4i<) the pa^iera are not rtiuli' 
Ut«d ((IT iuil>-e(|iirni pem«»oni liliii! 
i<i(. Fikd in thi> iMudct, Su'emrt i% 
alwn/t cMivenicni for reference. 

N. D.C.HODGES, 

47 Uriyelle Pl»t^ H. V. 

GEMS AND PRECIOUS STONES OF 
NORTH AMERICA: 



A popular deacrlptloa of lltMr ocouireaee. TiUnis 
hiitory. art:b»oiD|n, and ol ito trollvvtlotu la 
wblub tb»y ruat: auM a ctiapter nil pi-urla. and ou 



reiuarknltlT' turfizn t^tns ovurd In thi> T'liffrl 
Statea. By Uomiie Kukiihuicr Ecnz. TlluslriiriM) 
with «tjflit i-olnri'd pintca and RDnierou* utieruv- 
iaga. Pnc«. $|0, 

Ur. KuDB. who la woll known aa au aalliiirltr uiwn 
Ih* subject of K*"" Klfiuiw. and whn tit tlto dxpsrl for 
TUTauj-ACit.. (MHtwaarit prmillar faefUttea for tb« 
prvparation of a work of ttxla klud. 

8tnt jiotljHtut OH rrtrijit 0/ l^rlre. 
N. IKC. BODUKS, 47 Vmlmittttr PI., N. ¥. 



SCIENCE. 

JL-ST OLT. 

Speech Reading and Articulation 
Teaching. 

By A. MELVILLE BELL. 

Price, 85 Cent*, 

Prnctical lastnictiona in the Art of ReadinR 
Spcrdi from thu Muuth; nud 111 tho Ari of 
Tvachiur Artionlatioo to tho Denf . 

[Tlila Work— wri(t«o al the aaggaaUou of Mlaa 
Sarah PuUur. Friuelpal of tli» Dorace Mann Sebuol 
fur the Ucat, Boat'in. Maaa — Iji, an far aa known, tbo 
Rrfft Treatla*' ptibllabod on "SpMMb Readloi;.") 

" Adinlrabl« Id Iu eoncU^nena, vkarii«aa and tr««- 
dotn Croni t^obDiuiiUtjr." 
" Tbo aitnpUeity and perfaeUon of UUa tittle book. 

*' Kull of i-iaut nud hrlpful (>ba(«rTatIona" 
■■ A vnrj- IntprPBlInK and ralnabln wdrk " 
" The ruW are oWarly (flTea aud will be at arwit 

niiutr' 

" Krer? aitlculallon tvavbor abould atudy U '* 
"A (nmlel of ulKamffwi «n«l •ImptlcllT. wttbnvl 
hnrint; any of l)ie puKxIIi-i' '..!.-' ■: iibJe tbe 

cominoD mind . Tli 1 npttncb- 

rfadlni: from tli<> llpa ari- ' . .... utg. ajid 

of stT>at toiportanc-fornii' "t'.ii"iii -i cru.nptiira " 
— Modem LaHguajff NuUa 

%" The above work majr b« obtAioed, by 
onler, through any honksallee, or irast-frtN; 
on receipt of price, from 

N. D. C. HODGES, 

47 Lafayette Place, New York. 



DO YOU INTEND TO BUILD? 

W<< offer au Atlrw or Nptutble Low ''onl 
lluuaea, a porllollo IlxM li.eiie>, L-iniLalninif 
linndaoiu** llliialrNliitMnf (tiior plniix, ai d full 
ilivi-ri|.[l'iiiH <)f itilH pfjpiiiar •!■ Mm. m.it fllir-t<«ur 
oUu>r^, niUKKiC lu i»4t tmni (HTO 10 17:9)0. rhU 
»P'y'liii''u dM-lK>i la r<^r a ontiidi' wi)h »<'Vvu rooms. 
andO'DiluR (1,11X1. ItC(>ml>tu«>n ti«aiit>- and 1: rmlori. 
tins two lara« p rcbi^*, aud t^ a pupiilar aud in ai^l. 
eal workli'g ilmlgu, bat lug Immiu buliioarirai Uinn» 
for IU rattmatttd ooei. 

No PnnitvrwhiU M}l'*of a bona« you maj Intend to 
bull'), 1 1 will i^y youiobave ibl* >->o<>k. 

We wtU Moid tbiv .Mla<, postpaid, ou receipt of 
price, $1.— N. U. t;. Ucdgee. iT Lafayette Place, New 
York.. 



THIS DIAL 

i'unnUia of a almnK card* 
bnnnl, K)t by 4 Inches, w;ik 
Ti-wkbla metal hatidr>, and la 
Tinpfiil fur m>illirte if ItifnriU 
ill rircord llio tiiiur (if I.irI niir*. 
itiit, B'ld I hut IT lain rciiiiUrllf 
In twdlni;, SerrlceaWe Mlta 
Cot i»ctiiiia time tu liitia 
flllldrvu, aliij aa a loj In vail- 
oos plnya. Hailed uu racalpt 
oflOcaiUla, hy 

«>BAKVIIt»0O,*f 

t Btekiwa (ttjMl, .\bw lerk. 



RUPTURE 

cured in M'puUl«d lime. 

NO DELAY l-ROM WORK. NO OPERATION. 

TjiII fir .^nd itimp (or cirruUr and >c(«renc« of iho*e 
citr«<l. W« ha*« i.)i hand ov<t jwi ilylu ■■( iiuuc, Irom 
t'l up. and •utpcn*(ir>rt u( all kind^. Ofdm tilled by 
mail iir ax|>ic*t lo Any pmI ol the UnimI hiatea. 

C. A M. KIKNHA*!, M.n„ 

iji Clinton Place. New Vwrk. 




[Vol. XV. No. 382 
IVanls. 



Am* p<rnH Mttitimc i fi»tili»» /«f whfek ht ii f «ii/i- 
fitiity kit t^itmtifit Attai<*min't. «r ttmr fiirt*» iftiimt 
t»mf Ane If JUI m ^titivn t/ tkit cAaratttr, t* it fAiti 
*/ * ttoiktr f/ ti.ttti\:r,t:linniil. draiigkltmait, wr n-imi 
«rrr, mh^ j(«f>' tkr ' H'nal ' irtft/ft umJtr liii k*»4 
r»K ur COST, if hr tmiufitt tkr ^HiihAfr «/ ikt tmit 
tt^r ckA'attfT «/ kit ii/^f'<>)/i.>ii Atf ^rf»» t^riitf 
tm/or-iatien n* amy itttnlrfii tfurtn^n. ik* »^tf'tit ct 
an/ nitnttfit ttan. c nrAiriaa in amy v^iy utr IhinH- 
umm /or m /urfwir eeiti<rnamt vriflk tir maturt »/ lAe 
ft«/(T-, it (rraimity imt'itrJ t» J» t». 

ARCHlTI-XrrrBAt, DKAHOHTSMAK, of fwir 
yrara' practical cipierlvnrA, wanta entploynMrnl 
durlnjc th« four inontb*' aumtner va>!atlon of tb* 
Mami. Invtltule of Tfobn'tlog'^. Beat of tef^rvaen. 
iDOludlDie former «mpluy#r. Addrvaa 1. H. BAS- 
UOWS. .V) I'uliui Park. Biulnii, MaM. 

AN OHIO BTATB fNIVl-RsiTY Rradii ' 

alrea a potdtlon (or nrxt yi^ar as lal 
aaalstant or luatruotor In ctipmiBtry and 
Tliree ]'ean>' npi-nlal prfjiarali- n for nirli 
Twuyftam' eipnri«ne<' in Cinoblny Rvfrren 
eharacterandacbolarahip. Addreaa U. r^ A 
O. B. U, Colutnbua. ■■. 



At IhuBRYANTHrMMERKmiWH, 




WANTED 
Rnalrti, L 1., THREK profeawirK 
vncaa, Ijukjcuacra. Ualbematlca, etc. J i . ' 
Also, a ali mootbs' term bftelt;iiknK i: i 

papers please copy. E. niNUdl A.3I., Pfui(.'l|;iil. 

* URAnrATP .-.f IViueeton. for »«-roral ytw* 
i^ aol>i' I ' :>'. aud Pt>tl>iw In Biulo^j. d^ 

■trra a r ' i lo li-ai-h bloloier or aa aaaiai 

ant lu >> riliorutcr^ W.iiitd pntfer Uh 

Intii-raiHl I.' ■.jiii-il,d witli ,1 , .alafjfj^ 

pupil !i>n alTord''d llm<> for t -i 'i cf i 

rcwt-urch. AiIdr^Kn. O S.. li' ..i^rtua,^ 

THE ADVKRTISKR-A Tblrd Year Student 
Qonnr S-lpitt^rsnl TT^nt i rntwrqllT I-. nCIir 

l4i take piinllluii an S< 

II -ii Hi-mlur Kn Jill r 

In RE.Tlrijr- Chcnilflii . „ ,,| 

41'' ' ' II iind Ur''>.'h iiu<l -' 

dl' iirr"!. YiJUiic (t" 

ei" -"U-ttraud ablllti'. t1 

tJULI... TOKUXTO 



WANTRD-lnftinnarlnn conearultie tba prtMlui 
tiimrif Muahroomn lu rav«M aud nthxr placet 
AddrruM U L'Krilf. oan* Ky-Thfot-jgieal Wm'yJ 
FratitEfiirt, Kj. 



ASSATEB.-WauttKl po.^. v.i, biM bad 

IbrtM* yeara' prni tli it! u rt Lnodt 

linn iif nsMiTrn In lIj> 
^tr,. vW Tb.>n>ni;ti ' 

and nfKoId, «llvor Bill i .1 _ 

80N. North|iat« Dr^w.jrj. LuLi-.-iburj IvUfjUuil. 



\irANTED-Two flr«-cla*» Inrtrunipnt 3tak< 
W Apply l>y letter to T. C. MENOBNUALU i _ 
pcrtnUindent Uokied Statea Cuaat aad Uoodctii 

sutvej, Waablutil-Jn. U.U 



\N HXPKRIENCED Tachnlral Chvoiiat will 
"I'on Im enKOKement ttala summer, Blgbaat ' 
ercnws. Addreaa DIRECTOR. Offlce of SfTIKKCS. 

PHUK. WILLIAM FINDLAY. of ih- PlilUdMpbli 
llMtJIUl4> nt PbyAli-ul Culttitr ><tnc»-1 

uent In lummcr achnol to t^ail i«ei^ 

Waodn. Clubs, numb-bells, t'eot ■- ' . 
Addrtwa \.^y* Aivli St.. Phlla.. Pa. 



ExchutgeS' 

iPree of charge lo all. ilofsatiaractorycharweli 
.ite»i N. O. C. Hvcljcc*, 47 LiUvMia PUc«. M< 
York. I 

Meicrilet.— Mr. Oeorn P. Kuni, il lo ly Und 
Square N*w V iV. m- Hol""k<n N. J., will buy nr ^' 
in cKclmi-gc lor wl-uk or iiartu of mdcoiiio. Wl 
Licm. luidctcribcd (Hi«t, .tiid tnUR UIU especially 
iitcd. 

Wauled— To fuiaUh rooU a( D»Jtr»tkr0» U*»4it 
Sar-rturmiiifiirpnrtmttMA Mbit Wild Aawcr*, KaiiVE 
>outhein W;Mxiu>.)n. in qiiafiiiiie* D. E. Wiliaid, Cn- 
r^lor nf Mnicuan, Alluon Academy, Albion, Wi*. 

A laric numlHT of pl.intk fioai M < 

Indiana and llliBi-ii, lor cschnnia. 
rta t>chaii|>ei iitrlertnl. Addroa. c i 
J. hn^iii', i>] Cliiraeo Avt., Evaiuiot .ill 

Fot Fx'.Iiaiie«— Fouftecu voliiiar< kncyclupcdU Br 
annto iStodiiHid\ ninth eilrtbotiL, bi itad In leal her — pj 
in (iMKinjI wr4pucr«. all •« new -ran arianiic to fumulj 
vi lumo ■(q<iiirn in cnmplrir ■el. and -ix v<.lun 
"Am iicao N»iutal<*l " in nunib«i«. Want (niJill Mm.. 
Ciitiin)( Ioo4 Uilir tnd lotina satvaiirinicier mtd tlicoiiai 
For p.xikuUt* aildicM A. B. Catapbell. MeKran 
Btadlotd. I'a. 

t have a namber r,f diiplieiten ol (nicro«ci>pK: iltde 
lariitly boiani'^t. which t would llks lo cathaasc 
o ben tmi ww in my c-illeclioa. Send Ini nf ithBi 
bave to eacluinge and |tel my liat. S. R. *rb*a«| 
New Witmuiirtnn. Pa. 

Cnrmp itdmne and escHjincei totjcitol - ' 
interrtlcd in ih< Kud) •>( Amtncn .ind .'' 
ttquitici. L. W. Gunckel,y6 F.l'o M..Ncw Ii 



LOW-PRICET) BOOKS. 

Anv of ih< following low-priced books will be 

ntAlltrd pompaiii or m:ei|it of price, 

SCIENCE BOOK AGENCY, 

47 Lafajette Place. New York. 



AoaKi;t.Tt».«L Draxniipi. By J. B. Dcaton. S*. Ri.io 
Amihai. i'r>o<l RrviurcM nt Ditfetmi N&iMn%. By 

P. I.. Simni'Mnli. I J* t.oo 

Amjusikoic's Aa'Kulm'e. ,"S* 7S 

BatriMi Wilil-I'luwDn Coosidorvd la RcUtion 10 

lnbM;l« lly «ir Jtihn Lubbock.. i .•) 

Carvmu and i'Mttxorf By R 1.. Simmoad*. )a°. .75 
0»KMti of Field ind CanJcn Crop*, chiefly lurh 

M kn caiu«d bjr fuBKi. hy W. G. Smith. 

Ih" f.JO 

Pldwkm, Fmiti, mnA Leavea. By Sir John Ltib- 

hnek i.»5 

Flowkm. Thi! Cotffureof, Bv Gnini Allen, u* i,*ii 
FaviT>, S«kcUd ; Their CuUurc. l'Tui>ai{.iti'.'ii, 

MM ManacclMCiil in itic (ialdttl ftlxl Ui.hafd. 

Bjr C Dnwoi'it;. 11° 1.50 

Gabukmisio for r^kdic*. lad Cotnuuiion to the 

Fli.wrr i....l^n By Mt» J. C. LrtUdon. tt*. 1.5* 
liar- ' . ComwiercG, and U««i. f)y P. 

1 !■•. I.»i 

Hfmii'- 1 )ie Theory of ; or. An Altcmfrt 

UtopUta l^rdrnin|[ upon Phyiiotncicat Prin- 
dp>e«. By J. l.taJtey »nd A j. IXnritiiic 
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'Tbr {nrvti nut tile inip<>rt«nc« of tli« BubJiM'r, llio 
emlDcncn of the kuttior Kod tbo aoTaltf ut hiti work 
wX\ OOmblDO to r»irKj<«r the Htllfi trrnvtUn worthy of 
>p«oU] boumilonktlon. . . . Wit h«rr!ly com- 
mmd Dr, ffanblvtoa's boolclft Ui^ »-l»b thcri' wt-n.- 
nior* vuoh works "— editorial. D»tl<jn Oailg Adtvr- 
titwr. 

THESOCIEnAHl)THE"FAD." 

By Atpuctox iloRuAJi, Esq. I'i". 30 rents. 
la thlabiiok Mr. Uorgmii. wliois pKiUdent of tt)«> 
N«w ToTk StuikeNptittK ttoclety. mts furlb vtint he 
b«U«rM to be th« truotuDolloo of a Shakeape&re 
Soolot^. wbjirb In tumny rN|>euta b« iujUm MMli- 
UftUyMl«Dtill«. 

Btad]i JuH^ 7. 

PROTOPUSM AMD LIFE. 

By C. F. Cox. 12^. 76 wnU. 
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dent of th(> Nrw Tnrk MIrnMU-iiplriU (im-ii'tj. nad In 
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THECHEROKEESIHPRE-COLUKBIAK TIMES 
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Dr. TliomaM In ttaia work <rlU raT«r«« tbff aim*) 
uielbod uf tleftUag: wlUi prohlHtorio Mib}»cta : tbkt li 
to wAf. h» wilt eoinmenc« with thv psrUecl recorded 
bitfory of tho trfbo km h bsAls. and tinre the obalo I 
bsdk ttcp by itap by tbe light nf the arnuncU. tndl- I 
tlons, kl»d other evidence. »s fitr as pnsAlble. Hr I 
baa aJrvwJf prMwnted to ibe public a-iiuie rMiiuins 
for belkrlng tb« Cberok««i www moun-l-biillders. 1 
but uddKiDQikl rrldKDCubearlDKOii ibe Kubjopt haa> 
M«D obtttliiTil. A iQiyrv TArpful aiudT of the Dnls- 
WMw tndltlon n'Mfiortinc the Tallcirwl Mt(afle« him ^ 
that we bare in tbv Dark R«oi>rt CW'alam 01uin> 
Itaetr proof that tb«>- wer« Cherokei^M. He ihlnks 
the niounda enable u* to trace back Lhelr line of , 
nlfratloD erea bvyond their realdeuce Id Ohio to 
tba waat«ni baak of the U laafaaffrpl. Thn ob>ecit la 
tbarafora tbreofold: I. An Itluatratloiti of the tv- 
rerae method nf deallnc with prehbnortc «ublem)i ; 
i. luvtdental proof that aome of t>»« Indiana wero 
BoaDd-buildera : n. A study of a alnjcle tribe In ifat< 
llirbt of Ibe lunund tf>»iltnony. Thia work will be ad 
loilKAtttut coa'.rlbuitoD to tb« Ut«ntun< of tb« Co- 
luBiblan dlacovery which will doublleaa appear 
dmiBf tl»e cooiIok two yvara. 
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nme denoraioation. The blocks in eich row are aumbered rrom 
left lo right, and from zero U> ten. whUo Iho lonftitudiual bars 
DDdcrnooth have engraved upon them the denoinintition of the 
ooilfl of that row. The oonnHctions of the coib are such that but 
ODo pluft is required fur each denocuinatioa. Bjr inserting it ia 
any block, a» manr colli of that deuominalion nn? tlirowu in m 
may bo indicate hy the particular iinmber enj^avf'd upon the 
block. ThuB. aa the cut rcpresenla it, there are in circuit 869 
ohms; i.o., no tbuuuandB. three huudredH, nix lon», nnd nine unite. 
Another feature uf Ibis eel is the arrangement of the bridge-arms, 
which are seen at the left. Thene are combined with reversing- 
bara, ro that the proportional arms may be inetantly intercltauged, 
— an operation which is necessary in many 6]«ciul methoib. An 
ndditioual nilvaulage is, timt hut six ootts are necessary in the 
bridge, ioBteod of eight as lutual, to get the proportion of 1 to 
1,000, or 1,000 10 I, thus making the set smaller and more porta- 
ble. The bridge-coilB are I, 10. and 100 on one pide, and 10, 100, 
and 1,000 on the other. To effect lhii# reversal, two plugs only 
have to be changed. The coils are platinoid wire, which has a 
very bigb ^peciRo reHit^tanr^, and clxanging by but .0029 of one 
per cent for each de^^ree Centigrade of temperature variation. 
They are adjuiiled by Profesiior WlUiatu A. Anthony to an ac> 
curacy of truiu one tilth to one-tenth of one per cent, while the 
bridtce-arnis themwU'cs are adjusted to a still higher degree of 
accuracy. The galTsnonieter is a sacceasful adaptation of a 
laboratory infftrumeni to the ne«d» of purlablu work, and is claimed 
to be the most senbitive, complete, uud portable instrument ever 
oombiued in a set of this character. The wire is of tieveral hun- 
dred ohms resistance, and is wound »o as to have a maximum 
effect upon the needle. The needle itself is an astatic one. and 
delicately ttuspended by u very line cxxruou llbre, so that there is 
practically no reui^tance to any deflecting force. By means of a 
very weak controlling magnet (Ufding upon the tiiui[>enfiion-tutie, 
the needle can be made almost perfectly astatic, and will show an 
appreciable dedectioa for currents as »mall as from nVs to nsoa of 
an ampere. The brate box containing needle and coil is movable 
about a vertical axis; so that the needle can always be brought to 
tero, whatever the pusiliun of the box as a whole. The whole 
galvanometer lifts out of its insition in the case, and oao lie used 
independently, or in connection with other apparatus if desired, 
three level ling-Bcrews being provided for levelling when so used. 
By closing the cover of the box, the weight of the neinlles la auto- 
matically taken from the fibre, and the latter protected from in- 
jury. The battery and gakanomoter-key are seen in the front of 
the box, and are independent of each other. The whole is mounted 
up ui a polished mahoKany box with leather bandies and lock and 
key, and measures when complete but IS Indies long by *ii inches 
broad. Fig. 2 is a cut of the same Uiing without the galvanom- 
eter, and It Is of course somewhat shorter. Tbt^e nets have a 
range of measurement from ,^ of an ohm to 10 megohms. 

i-^. 3 shou-8 one of the other sets of the series, and is of much 
the same general character. The coils, instead of platinoid, are 
made of Qerman silver, and are not quite so accurately adjusted, 
while the Kt is without the reversing arrangement found in the 
ones just described. The galvanometer alsf.> is fibre- suspended, 
but without the automalie release. For this pur[wse a small set 
screw is used, which allows the needle to be loweretl when not iu 
use. The galvanometer is permanently mounted in the caj)e, and 
f« without the fx>ntrol- magnet. The keys are combined into the 
regular double coDlact form. This set, as represented in the cut, 
baa bat three rowa of reeiatanoe; vis., the uuit», tens, and hun- 
dreds. It is alflo made with an additional row of thousands. Tliis 
set is also made without the galvanometer. 



MK&HR8. R T. Hnx and J. S. 9IOHB have recently made some 
important explorations in southern Indian Torriiory, — « region 
about which little ha.^ hitherto been known geo^jrapliically or geo- 
logically. They Und tliat the Indian Territory is divided intodls- 
tinct northern and southern divisions by the Ouachita mountain 
syatem. The aouihernmui^t of these divisions has beeu the special 
object of their studies, and they have secured most vtriuable data 
concerning it. as well as the history of the medial portion of Red 
Hirer, which has not bitburto been investigated. 



THE CHEIBOKEEa IN PRE-COLUMBIAN TIMES. 

ra. 

[Ix Sctena of M»t 10, p. IBM, In tbo prxvluiu Article CMi tbU anbject. Tig. i 
Inoorrect. Tht> porreot flgore will be (cirm In th« revteed editUiu of ' 
papen when publl«b«d tn hook tana.\ 

SxnnATsa up the evidence introduced, it leads to the 
lowing conclu&ioDS; — 

1. That some of the Cherokees reached their his 
seat before the year IS'IO, probably as early as the latter 
of the thirtDentb century. 

2. That they came from some point to the north or do 
west, apparently in the reifiou of the Ohio River. 

3. That some, if not all, of the mounds of western North 
Carolina and East Tennessee were built by the jteople of this 
tribe. 

Assuming theae points to be sufficiently established, let us 
see what evidence can be adduced indicating their line 
migration. 

If their former home was in the region of the UpperOhi 
and they stopped for a while on New Rirer and the h 
waters of the Hotston. their lino of retreat was in all lik 
hood up the valley of the Great Kanawha. This suppo- 
sition agrees also with the fact that no traces of them at» 
found iu the ancient works of Kentucky or middl« 
Tennessee. In truth, the works along- the Ohio River from 
Portfimouth (except those at thi-t point] to Cincinnati, and 
throughout northern Kentucky, are different from the typi* 
cal works of Ohio, and mo«t of them of a type found in no 
other district. On the other baud, it happons, prt^cisely in 
accordance with the theory advanced, that we find in the 
Kanawha valley, near the city of Charleston, a very exten- 
sive group of ancient works, stretching along the hanlu 
of the stream for more than two miles, consisting of quite 
large aa well as small mounds, circular and rectangular 
enclosures, etc. A careful sun'ey of this group has been 
made, and a number of the tumuli, including the larger 
ones, explored by the representatives of the Dureau of E' 
nology. 

The result of these explorations has been to bring to light 
some very important data bearing upon the present ques- 
tion. In fact, the discoverioe made here seem to furnish the 
connecting link between some of the works of Ohio and 
those of East Tennessee and North Carolina ascribed to 
Chorokees. 

Subsequent to the preparation of the paper on the "Burial- 
Muuuds of the Northern section," published in the "Fifth 
Annual Rejwrt of the Bureau of Ethnology," further expio 
rations and a careful resurvey of the group near Charleston 
were made. In order to show the hearing of the data 
obtained on the questions involve<l in this discussion, it is 
necessary to give somewhat detailed descriptions of some of 
the mouuds explored. 

Mound 15 of this group (for convenience the numbers 
the original sketch arc used) was sixty-five feet to diame 
and five in height, though a considerable portion had beeu 
ploughed off in cultivating the soil. In the top was a ba- 
sin-shaped Hre bed somewhat oval in outline, being about 
seven feet long and four feet wide. This was composed of a 
mixture of clay and ashes burned to a bricC red on the up* 
per side: bul the under side bad a black, greasy ap 
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«nce. Below this was a tuniilar bed, on and about wliicli 
were numerous amall fraiDfineiiU of bones, but loo much 
broken aud charred Lo show whether they were butuan or 
animal. 

These ba«in -shaped beds remind us of thoKe of similar 
') form found in the mounds of East Tennessee, and present 
' one indication of relationship between the mound-builders of 
the two sections. 

Mound No. IB, about the same size an the preceding, con- 
tained a similar series of baHiu-sliaped Gre-beds, lying one 
below the olher in the central jKirtion. Below them, near 
the tHittom of the mound, was a cfinsiderable bed of charcoal 
and ashes; and immediately under this, on the original sur- 
; face of the grround, the fragmcnta of a skeleton, with which 
were a number of broken arrow and spear heads. 

Mound No. 1 of the group is of large size, measuring 8ve 
hundred and twenty feet in circumfereuce and thirty-three 
in height. This was explored by sinking a shaft twelve feet 
square to the bottom. At the depth of from three to four 
feet, in a bed of mix^ clay and aahos, were three skeletons 
lying extended on their Ikacks, doubtle«s intrusive burtats. 
From this point downwards for twenty feet, nearly all of the 
material io the shaft cousisted of the some mixed ftulistAnces, 

hard as to require the constant use of the pick. At the 
;epth of tw«uty-four feet there was a sudden change to a 

uch softer and darker-colored earth, in which were the 

sts and decayed fragments of jnles and logs from six to 

elve inches in diameter. Those, together wKh fragments 
hark, ashes, and animal bones which had been split 
ugthwise. continued through a layer of about six feet. At 
the depth of thirty-one feet a human skeleton was discovered 
lying prostrate, head north, the skull crushed but partly 
preserved by contact with a sheet of copper {only fragments 
of which remained) that probably once formed part of a 
bead-dross of some kind. By enlarging and curbing, the 
shaft was extended to a diameter of sixteen feet. It was 

en found that a layer of elm-bark had beon carefully 
spread, with the inner side up. upon the smoothed and well- 
packed surface of the ground. This had been covered with 
a layer a few Inches thick of fine white ashes. On this the 

rdy was laid, and covered with similar bark. 
Ten other skeletons, all buried in the same manner, were 
found at this point, arranged, fire on each side, in a semt- 
cipcle around the central one just mentioned, with feet 
, turned toward it. With each skeleton on the east side of 

Ko centre was a fine, apparently unused laucehead; and by 
e side of the northern one of these 6ve, a fish-dart, three 
Brrow'points, and some decayed mussel-shells. Nothing was 
found with the other Hre. With the central one, in addi- 
tion to what has been mentioned, were six shell beads and a 
large lance-head. 

^K But what interests us more ut present is the fact that near 

^Bhe head of the latter was a conical vault of very hard clay. 

^Kbout four feet high and five feet in diameter. This was 
partially Oiled with rotten bark, human bones, and dark, 
decompoeed matter. Immediately under this, but covered 

^^itb clay, were two circular holes about sixteen inches in 
diameter, and four feet deep. A similar pair of holes was 
found at the head of each of the ten surrounding skeletons, 
ranging in depth from two to three feet, and in diameter 
from eight to twelve inches. 



The little beehive vault, resembling so exactly in form and 
size those of North Carolina, although built of clay, is an- 
other indication of relationship between the mound-builders 
of the two sections. On the other hand, the burial between 
the layers of bark is precisely what is ofteji found to be the 
case in the Ohio mounds, as appears from the following 
statements by Messrs. Squier and Davis in "'Ancient Monu- 
ments:" "The course of preparation for the burial seemed 
to have been as follows: the surface of the ground was llrst 
carefully levelled, and packed over an area perhaps ten or 
Hfteen feet .<K)uare. This area was then covered with sheets 
of l«rk. on which, in the centre, the body of the dead was 
deposited, with a few articles of stone at its side, and a fewr 
small ornaments near the head. It was then covered over 
with another layer of bark, and the mound heajjeii above.'* 

The individual or skeleton burled in the conical vault had 
probably been wrapped in barlt. 

That there was a wooden structure of some kind covering 
the area occupied by the skeletons is more than probable, as 
thus only can we account for the timbers. The holes men- 
tioneil may indicate the {>osit!ou of a former structure, but 
this had been removed before the burials took place. It 
would seem that mcwt, if not all, of the burials took place 
at one lime, and after the fiesh had been removed. 

Mound 31, known locally as the "Great 8mith Mound," is 
the largest of the group, being a regular cone, thirty-five 
feet high, and one hundred and seventy-five feet in diameter 
at the base. This was explored by sinking a shaft to the 
liottom twelve f(K^t in diameter. It is a double mound, or 
mound of two stOiges, The first building carried it to the 
height of twenty feet: after a considerable time had elapsed, 
another stage of work carried it to its present height. Near 
the top were some skeletons, probably intrusive burials. At 
the depth of twelve feet the explorers began to find the frag- 
ments and easts of logs, the first being that of a hluck-wal- 
uut log, which must have been nearly twelve inches in diam' 
eter and several feet in length. Further excavation made it 
apparent that these timbers were the remains of a wooden 
vault about ihirleea feel long and twelve feel wide. From 
all the indicalioDS,— the casts of the posts and logs, the bark 
and clay lining, the fallen timbers, the bark of the roof, 
etc.,— it was inferred that tlie vault was conatructeil as fol- 
lows: after the mound, which was at this time twenty feet 
high, had been standing for an indefinite length of time, a 
square pit, twelve by thirteen feet, was dug in the top lo the 
depth of .'ix feet; posts were then placed along the sides and 
ends, the former reaching only to the surface, but the cen- 
tral ones at th6 ends rising four feet higher; on the latter 
was placed the ridge-pole (the walnut log first encountered); 
the sides wore plastered with a mixture of clay and ashes, 
and possibly lined with bark; the roof, which had fatten iu, 
wa.4 made of [loles, and covered with bark; over all was 
heaped the su|>erincumbent mound fifteen feet in height. 

In this vault were five skeletons, one lying prostrate on 
the fioor at the centre. The other four bad been placed, one 
in each comer, apparently in an upright i>osition. All had 
been wrapped in bark. The central skeleton was very large, 
measuring a little over seven feet in length. Each wrist 
was encircled by six heavy copper bracelets. A fragment of 
the wrapping, preserved by contact with the copper, shows 
that it was black-walnut bark, A piece of dressed skin, 
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which had probably fortned the inner wrapping, waa also 
preserved by the copper. Cpon the breaet was a copper 
gorget; by each hand were three fliut laiicc-heads; near the 
right hand, a small hematite celt and a stone axe. Around 
the head, neok. and hips were about one hundred small, per 
foratwl sea-shells and Rome ithell beads. Upon the loft 
shoulder, lying one upon another, were three sheets of mica 
from eight to ten inches long, six to seven in width, and half 
an inch ihictc. 

Further discoTeries of badly decayed skeletons were made 
in carrying the ahaf^ downward below the vault, hut noth- 
ing with which we are at present concerned except the fact 
that among the articles obtained was the steatite pipe shown 
in Fig. 8. 

The significance of this mound lies in the close resem- 
blance it beam, in some respct'ts, to the Grove Creek mound, 
which, according lo the tradition of the Cherokees, waa built 
by their ancestors. But at pre^nt uo argament is based 
ui>on this part of the tradition. This latter giant tumulus is 
in the form of a regular cone, seventy feet high, and nearly 
three hundred in diameter at the base. A shaft sunk from 



Fio. a 

the apex to the base disclosed two wooden vaullB,— the first 
about half way down, and the other at the bottom. In the 
first or upper one was a single skeleton decorated with a 
profusion of shell beads, copper bracelets, and plat«« of mica. 
The lower vault, which was partly in an excavation made 
in the natural ground, was rectangular, twelve by eight 
feet, and seven feet high. Placed close together along each 
side and across the ends of the excavation were upright tim- 
bers or posts, which supported others thrown across to form 
the roof. In this vault were two human skeletons, one of 
which had no ornaments, while the other was surrounded 
with hundreds of shell beads. In attempting to enlarge this 
vault, the workmen discovered around it ten other skele- 
tons. 

The similarity in the method of constructing the vaults is 
marked and peculiar. Wooden vaults are not uncommon ; 
but those partially sunk in a pit, with the sides and ends 
formed of upright iwsts, are very rare, and are probably duo 
to some peculiar custom, and indicate tribal identity of the 
builders. We notice also the prest-nce, with one of the 
skeletonei in each niouud> of copper bracelets and plates of 
mica.. In both a vault is built about midway the height. 

Mound 31 of the Klanawha group presents some striking 
remmblances to the so-called sacrificial mounds of Ohio. It 
is somewhat fiattened on top, three hundred and eighteen 
feet in eireumference at the base, and twenty-five feet liigh. 
After passing through the lop layer of soil, some two feet 
thick, a layer of clay and ashe^ one foot thick was encoun- 
tered. Here, near the centre of the shaft, were two skele- 
tons lying horizontally. These were probably intrusive 



burials. At the depth of thirteen feet, and a little north oT 
the centre of the mnund. were two large skeletons in a ^ 
ting posture, with their extended legs interlocked to the 
knees. Their arms were extended and their hands slightly 
elevated, as if tbey were together holding up a sandstone 
mortar which was between their faces. At the depth of 
twenty-five feel, and reeling on the natural surface of the 
ground, was ouc of the so-called "altar^'' precisely similar 
to those found in some of the Ohio mounds. This, which 
was thoroughly traced, was found to b« twelve feet longand 
a little over eight feet wide. It consisted of clay, apparently 
slightly mixed wilh ashefl, the middle portion hasin-shaped, 
and the margins sloping downwards and outwards; in other 
words, it was a typical "altar." similar to that shown la 
Fig. 32, "Ancient Monuments.'^ The depth of the basin in 
the centre was a tittle over a foot, and the thickness of Ibe 
bottom at this ]>oint about six inchee. On this rested acorn- 
pact layer of very fine white ashes from one to two feet 
thick, entirely covering this clay bed. Scattered throu^i 
them were many water-worn bowlders from three to five 
inches in diiimelcr, all bearing indications of exposure loin- 
tense heat; hIso fragment-s of charred bones, some of which 
were nearly destroyed by heat. Tlie upper side of this clay 
bed or ""aUar'' was burned to a brick red. 

That this tumnlus must be classed with the (so-called) 
"sacrificial mounds'' of Ohio, will, it is presumed, be ad- 
mitted without any objection. As the custom of building 
these clay structures, to which Messrs. Squier and IHvis ap- 
plied the name "altars,*' seems 'to have been peculiar to one 
class of Ohio niound-buildem, we have here one very strong 
indication that the people who built the mounds of this £*■ 
nawha group belonged to the same tribe. 

Mound 23 Is of cousiderable sIkc, measuring three huudr«il 
and twelve feet' in circumference and twenty-five in heiglil. 
It had never been disturbed in any way, and was the mc 
pointed and symmetrical of the group. 

As the discoveries made in it are important in this 
nection, the report of the Bureau explorer is given somewl 
fully. 

It was examined by sinking a large central shaft to 
bottom. From the top to the depth of fifteen feet, the roa 
terml passed through was an exceedingly hard, gray mix- 
ture, apparently of ashes and clay. At this depth casts of 
poles and timbers of various sizes were discovered, but all 
less tlian a foot in diameter, extending into the western anJ 
southern sides of the shaft Then casts and rotten wood 
and hark continued to increase in amount nearly to the 
natural soil, which was reached at the depth of tweuty-flvf 
feel. The d(bHs being removed, and the bottom of the 
shaft enlarged to fonrteeen feet in diame^r, it was ascer- 
tained that these timbem had forme*! a stiuare or jKilygonal 
vault, twelve feet across, and some eight or ten feet high in 
the centre. This had been built up in the form of a pen, 
the ends of the poleti extending beyond the corners. The 
roof must have been sloping, a« the ends of the poles used 
in making it extended downward beyond the walls on which 
tbey rested. On the floor of this vault, which corru- 
sponded with the original surface of the ground, were two 
adult skeletons, the bones of which, though but little de- 
cayed, were crushed and pressed out of position. No imple- 
ment or ornament was found with them. 
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As the earth of this floor did uol appear lo be the uatural 
soil, the shaft was carried down four feet farther. This re- 
vealed a pit, the lateral extent of which could uot be deler- 
znined, but which had been du^ to the depth of four feet iu 
the original soil. On the floor of thiR pit, at one side, ar- 
ranged in a semicircle, vrere six Amall clay vaults in the 
^ape of beehives, about three feet in diameter at the bot- 
tom, and the same In heig^ht. 

Tliey were made of clay and aAbes mixed, very hard, and 
impervious to water. Possibly they had been allowed to 
^ry before being covered with eaKh. Xhey were partially 
tilled with a dark, dry dust, apparently of some decayed 
subfrtauce. A. few fragments of bonea were found in them. 

In the centre of the space around which these little vaults 
were arranged, but only two feet below the floor of the large 
woodeu vault, were two sniaU clay-lined cavities about the 
size aod form of the ordinary water jaw from the Arkansas 
mounds. Possibly they were decayed, unburnt vessels which 
^■had been de|>otiited here at the time of burial. 
^g The bottom of the pit, which consisted of the natural de- 
posit of yellow sand, was covered with a layer of charcoal 
and ashes two or three inches thick. This sand appeared to 
have been heated, from which it is inferred that tbe burning 
took place iu tbe pit previous to the formatiou of the vaults. 

The work was suspended at this stage, on account of ex- 
treme cold weather, but wa» recommenced the following 
season by running trenches from the sides into the shaft, sod 
afterward carrying a tunnel in at the base. In one of Uieee 
trenches, nine feet from the top, occurred a layer of soft 
earth, in which were numerous fragments of decayed tim- 
bers and bark, also casts of logs extending horizontally into 
the sides of the trench. These, it ia presumed from what 
was afterward discovered, pertained to a wooden burial- 
vault. The tunnel carrind in at the base was from the south 
aide, ten feet wide, and eight feet high. For a distance of 
twenty feet it passed through the hard gray material of 
which the body of the mouud was comi>osed. Here the ex* 
plorers suddenly encountered a deposit of soft earth in len- 
ticular masses and of various colors, showing that it bad 
been brought from the hillsides and bottoms near by. A 
short distance from this [taint they beg'an to And the ca-nts 
and remains of the timbent of the large central vault, but, 
before reaching the interior, x^B.sed over a small refuse-heap, 
evidently belonging to an age preceding the date of the 
building of the mound. As they eutered the remains of the 
vault, Ihey began to find tolerably well preserved human 
bones, but no whole skeletons. Seeing here indications of 
tbe pit before mentioned, the tunnel was carried downward 
four feet, disclosing five litlle clay vaultJt similar to those 
found on 'the other side, and, like them, placed in a semi- 
circle. It was now decided to remove and thoroughly ex- 
plore about one-half of the mound. Uany stone imple- 
ments, some entire but most of thoui broken, seemingly by 
the action of lire, were sicattered through the hard upper 
layer; also numerous single valves of mussels which had 
been ttsed as digging-toola until they were worn from the 
outaide entirely through. 

There was a marked diasimilarity between tbe northern 
and southern sides of this mound, the former beiug a com- 
pact mau of variously colored soils from dilTercut pointa iu 
the vicinity, in alternate horizontal layers. The separate 



loads of the individuals who carried this earth were plainly 
defined; and the different sizes of these small masses indi- 
cate that many persons, some much stronger than others, 
were simultaneously engaged in the work. 

With the exception of the imperfect or broken specimens 
mentioned above, no remains of any kind were found in 
that portion of the mound above the flre-bed and north of 
the central shaft, and only two skeletons beneath it; while 
many interesting finds of implements were made all through 
tbe loose, ashy dirt of tbe southern part, and many skele- 
tons below it. The amount of rotten wood and bark ob- 
served, and the positions of the casts of log« and poles, some 
of which extended downward four feel below tbe natural 
surface of the ground, render it probable that there was a 
wooden structure here twelve feet square and three storied 
high, or, what is more likely, three stmclurea, one above 
another. 

A foot above the uatural surface, or twenty-four feet from 
tbe top of the mound, was a smooth horizontal layer of sand 
and ashes, interrupted by two heavy flrc-bods. These lieds 
were circular in form, eight feet in diameter, and about lea 
feet apart. The earth was burned hard for eight inches be- 
low the ashes. Under these beds were several human skele- 
tons. 

No. I, a medium-sized adult, was extended on the back, 
head south, arms by the side. This was four feet below the 
centre of the northern lire-bed. No trace of a cotfin was ob- 
served, but a rude hoe and a rough lance-head were at the 
left side. 

No. 2 was four feet noi-th of No. 1, at tbe same depth. It 
lay with the feet toward the centre of the mound, and was 
enclosed in a kind of coHin formed by leaning flat atones to- 
gether over the body in the form of an inverted V, and 
placing a similar stone against the end at the head. A 
number of relics were with this skeleton, and on the stone 
at the head wai a heniutile celt. Two feet north of the head 
were tbe fragments of a large clay vessel. 

No. 3, similarly placed, was four feet under Che north 
edge of the other Bre-bed. ik>me relics were found above the 
head, and others in a small couical vault near the left side. 

No. 4, same depth as the preceding, had the head toward 
tbe centre of the mound. A small vault near the head con- 
taiued several relics of different sorts. 

Noa. 5 aud 6 lay near together, with heads south. There 
was a small vault near the feot of the smaller skeleton. 

None of these skeletons were found imnicdiately ia tbe 
centre of the mound, and all were about four feet below the 
natural surface of the ground, resting on the bottom of tbe 
pit, as were the little conical vaults. Nine vaults in addi- 
tion to those meutioned were unearthed,— four of them on 
the bottom of the pit, aud five above it They were similar 
in form and iixe to thoae heretofore described. There waa 
one toward the Houth aide of the pit elongate iu form, and 
uot more than two feet wide and two feet high. 

Another mound, numbered 30 in the original plat, had a 
circular pit beneath it, in which were several beehive-shaped 
clay vaults similar to thoae heretofore mentioned. The ex- 
plorer, however, in this caae, fails to menUon the arrange- 
ment or to note particularly the contents, owing perhaps to 
the pit being partially filled with water, which prev^ented a 
thorough examinatioa. 
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By a careful coropanaon of the discoveries made in the 
mounds of this Kanawha ^roup with thoae made in the 
mounds or the Cherokee section, the reader will ob«erre 
some strikinf; RimilaritieH which cannot he easily accounted 
for upon any other theorj* than that of tribal identity or in- 
timate retatious of the i>eople-s of Ihetwose^rtions. It is true 
that we And enclosures in the rornicr locality, and none in 
the latter, and it is also true that we notice other dissimi- 
larities; but snnic changes iu customs aod works arc to l)e 
expected where there is a chant^e of location. Necessilies, 
materials, and environments are different, and brinff about 
modifications of customs. These chanf^es are apparent in 
all parts of the mound area, even where there are f^ood rea- 
sons for attributinff the works to the same people: in fact, 
they are sometimes found in a single group. 

It is true, we cannot assert positively that the little coni- 
cal clay vaults above described, except in one or two cases, 
were depositories of the dead, as were the conical bowlder 
vaults of North Camtiua and East Tennessee; yet the very 
marked similarity in form and size, and correspondence in 
their arrangement in the tumuli, jaslify the belief that there 
was a relationship between the authors of the worksof the two 
aectinns. Noionlyare they similar in siw and form, but in both 
localities pits were dug in the orig^tnal soil, the Hoor was eov- 
ere«l with coaU or ashes in some cases, and the vautta built 
on these and the mound bea|>ed over them.. It should also 
be burne in mind that vaults of this kind, arranged as here 
stated, have so far been found only in ihesc two sections. 
The arrangeuieut in a circle found in the mound in Sulli- 
van County, Tenn.. has its parallel in one of the mounds of 
thd Kauawah pruup. In one was also found the pipe shown 
in Fig. 8; in the other, that shown in Fig. S. 

In further corroboration of the theory of relationship be- 
tween the people of tlie two aections. may be mentioned the 
fact that tn the mounds of both we find the pecuTiar basin- 
shaped beds placed in series one above another. 

CvRra Thojub. 

[To be continued ) 
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Lieut. J. P. FI51J!T. of the United States Signal Corps, has 
gone to Son Francisco to take charge of the PaeiHe Loest Weather 
Service. 

— FrofesBor Jobo C. Branner. State geologist of Arkansas, de- 
livered a course of lectures on geolog; to the senior and junior 
classes at the Rose Polytechnic Institute, Terro Haute, Ind., week 
before last. 

— Dr. William K. Newton of I^terson has resigned as dairy 
and food comtniwsioner of New Jersey. Tlits was doii« two 
months sini'e to the State Board of Healtli. wbicb. on the 6lb of 
May, appointi^il one of Dr. Newton's assistaDts, Mr. George W. 
Mctiaire of Trenton, to tiJI ihe vacancy. 

— We leurn from Nuture thst Profewor Von NordtmsktOld 
lately anoonnce*! to the Stockholm Academy of Sciences tbat a 
acieDi!6c ex|ie<)itiiin would start during the sunioier for Spitz- 
bergen. Among Ihe party will Ite his son, M. G. Nordeoskidld, 
aud MM. Kliiickou'iilrOui and Babuutun. The ejcjienses of th«* 
expedition will be defrayed hy Uaron Dickson and M. F. Betjcr, 
the {lublislier. 

— A stjitistlcal invesligaiion of lightning- stroke* in central 
Oermany, co%uring a period of twenly-aix yvtuv, bas been carried 
out by Herr Knstner. According to .Vnfiire, the number of cases 
has inr-reased ulmut 12S per cent, and last year (1889) It iiuiounled 
to 1,143. The autbor distinguishes four thnnder-storm patlis. 
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The starting-points of all these are in hills, and in their coarse 
the woodless difllricts and flat country, the river-valtfyn. and lov 
meadow- ground about lakes, seem specially liable, while itw 
wuuded and billy parts generally escape. The hottest months 
(June, and especially July), aod the hottest bonrs of the day, or 
tho-ie immediately following tliem (8 to 4 P.H. ), show the nioit 
ligblnlng-HtrokeK. 

— We learn fmm Hitmbotdt that in connection with the tenth 
international medical oongri'SR, loU'huld this year in Berlin fn^oi 
Aug. 4 to Auf;. 9, there in to be an international medico-scientitlc 
exhibition. Tbe following kinds of objects will he exbitnted: 
new or improved scientirtc ini^trumeuts and apparatus for bio- 
logical and especially medical jmrposw. including apparatus for 
photography and npectrum anftl>fii6 so far ns they are of service 
to medicine: new pharmaceutical and rhemical stuffs and prepaia- 
tloos; new or improved instruments for operative purposes of 
medicine, including electrotberapy; new plans and models of 
hospitals, can\-n]fiicent houies, disinfection arrangements, baths 
etc.: new arrangements for rate of the xick. Including means nf 
transport, and baths for invalids; newest apparatus for bygieoic 
purposes, etc. Communications (marked " Ausstellangsangtle- 
genbeit ") should be sent to tbe oftlce of the congrcsa, Dr. Lastar, 
Berlin, N.W.. Karlstrasse 19. 

— The daily and yearly variation, and the dislribatton, of wind- 
velocities in the Rusniun Empire have been fully invdrttgated by 
Kiersuowshi, says A*a(»ire. The highest velocities loiean 8.8 
metres per second) occur in the Baltic provinces. On tbe While 
Sea. on tbe Caspian, in the region of the North Russian lakes, and 
on tbe Steppe, the values are also high: in the forest region aod 
the Caucasus they arc low. Towards the interior of Asia the 
velocity decreases, and in Transbaikalia is the minimum 
metres per second). Farttw^r east, towards tl>e PaciBc, the vel 
increases. In the annual period, the maximam is pretty anr 
formly in winter, the minimum in summer. A maximum in 
spring, and a minimum in summer or autumn, are peculiar to the 
Caspian region, the Ural, and West Siberia, with Central Asia. 
In eantem .Siberia Ihe minimum is in winter. Tliedaily variatioa 
shows distinctly the connection with clondinexs. The greatest 
amplitude occurs in the brighter part of tlie year: (n East Siberia 
in wint«>r, and in tbe rest of the country in summer. In general, 
the amplitude increases regularly with tbe cleamese of the sky 
eastward, and on land it is greater than on the sea. 

— In seven years, experiments at the Ohio Agricultural Statioo 
with deep and shallow planting of corn show an advanlage 
in favor of planting one inch rather than two inches deep, bui 
indicate that in dry seasons it may !« l)ett«.T to plant two ioc 
deep. TIte Rrettt^^vl amount of niarkelable corn has been prod 
where the Malks avenif^ed twelve inches apart. Tlie variations 
yield were slight, whether planted one Krain every twelve in< 
two every twenty-four, three everj- thirty-six, or four every f 
eight inches. Thrt>e gears' trial has not indicated any mar 
diifprences in the reproductive qualities of com fmm tbe bu 
middles, or t\]i» of the ears. If there la any variation, it is in' 
favor of middle!> and tips, and sgainst tbe butts. Tbe experi- 
ments of 1888 and 1889 indicate that corn should be cultiva 
more frequently in a dry tteason Uiari in a wet or ordinary 01 
The average results of two years' exfierimeoiR favor deep culliva- 
tion rather thsn shallow. The implements u<ed were the harrow 
and culiivalor for sballow tillage, and the double shovel for deep. 
This work was under the core of J. Fremont Uickuian. 

— Tlie )»apers read at Uie May meeting of tbe Royal Society of 
Canada included, in Ihe section on mathematical, physical, and 
chemical scit-'nces. ''Thtf Uml Meut^un* of Tiuie," l>y Dr. Sundford 
FlcmtUK. president of the iscction: "Tidal OlxM-rvalioDs in Cat 
dian Waters, the Present Condition of the Qm-stion," by Prof 
A. Johnson, McKlill University, Montreal; "Sunspots observed at 
MctJill College since June ], 1888," by Professor C. H. Mcl>entl of 
McGill University; "Notes on Crenm-of -Tartar Aualvbis." 
"Notes on Baking-Powder Analysis," by A. McGill; "Milk Analy- 
sis by tbo Asbestos Method," by Frank T. Shutt; "On a Peculiar 
Form of Metallic Iron found in Hunmian t^uartzite on the 3 
Shore uf St. Joseph Island, Lake Huron, Ontario," by O. 
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HofToiann ; ''Drift Kuoks of OntntI Ontario," by Profeesor A. P. 
Colfrman of Vi(!toria Univeraity ; and "On the Density o( Weak 
Aqueous Solutions of Certaio Sulphalro,'' and "On a Test of 
Ewing and Ma^Oregor's Method of Moofanng the Klpctrical Re- 
sistaoce of EIectroIyt«»," by Profetwor J. O. Mat-UreKor. Tboae 
h) the Kection on Reolof^cal and bioloj^ical sctPDcea included the 
presidential addretis. * 'MeBOZoic and Tert tary History of the Roclcy 
HountaiD Region of Canada," and "Glacial History of the Rocky 
Mountain Ri^gion in Canada," by Oeorge M. Dawson; "Fonuni- 
nifera and other Minute OrKanismfl from the Cretaceous of Mani- 
toba," by J. B. Tyrrell; "On Fossil Plants from th« Similkaineen 
River and other Places in the Southern Inlerior of British f'olura- 
bia," by Sir Williruii Dawiwn , "OeftPriptionii of Some New or 
Previmisly Unrpcorded S|)erie« of Bracbiopoda and Mollusca frota 
the Devonian Hacks of Manitoba." and "Tim Marine Invi^rtt'lirata 
of the Iliver and (Julf of the St. LawreDoe," by J. F. Whitvaves; 
"Not«« Stratijrra[>hiquv!j aur le Rocher de Qu^lieo," i«ir I'Ahb^ 
Lsflamuie; "rUustrations of the Famm of the Rt. John Group, 
No. v.." by G. F. Matthew; "The Evidence of a Nova Scotia 
Oarbooiferoua Conglomerate," by E. Gilpin; and "Southern In- 
vertebrat«« on the Shore* of Acadia," by W. F. Oanong. 

— The fourth international coogrew on inland navigation will 
held in Mancheftter, England, on July 38 and following days. 
The objects of the congresa are, to promote the improvement of 
inland navigation and of eetuariee ; to direct attention to the eco- 
Domical value of navigable water-ways; to examine, gencraHy, 
technical questions relating lo the construction and working of 
canals; to receive the report of the International Statistical Com- 
mission apixMnted at the last congress; and to take further steps 
towards the c-ollection of ittulietics bearing on iulaud navigation. 
The three previous congresses were heW respectively in Bruatel«, 
Vienna, and Frankfort-on-the-Main. It is intended lo have an 
exhibition of plans, maps, and models relating to inland naviga- 
tion. At the Frankfort congress a similar exhibition was bfld, 
the most valuable euntributiuns coming from the Qermau Gov- 
eniiueDt. who spent $30,000 on their preparation. It ia hoped 
that these plans and models may be available for re-exhibition in 
Manohooter. All communications relating to the congresa should 
be addressed to the secretary, at Lombard Chambers, 4fl Brown 
LBtreet, Manchester, England. 

' — According to a work recently puWifihed by one of the state 
foresters of Prumia, the entire forest area of Germany now 
araountfl lo 14,000,000 hectares (84,596,000 acres). Russia has 
200,000.000 hectares (4»4,33t*,eaO acres) of forests; Aut»tria-Ilun- 
gary, 19,000.000 hectares (40.052,000 acres): Sweden. 17.000,000 
bectsree (42,010,000 ncresj ; France, 9,000.000 hectares (22,341,000 
acres); Spnin, 8,000.004) hectares (19,760,000 acres); Italy, 4,000,- 
000 hectares (8.884,578 acres); and England, 2,471,000 acres. 
The United States commercial agent at Mayence says that the 
projMirtiou of ciouiiuunal lo state and crown foreels in the diCfer- 
ont states of Germany ia as follows: Prussia, 1,855,000 hectares 
of communal and 2.4?»,000 Htate forests; Bavaria, 888,000 and 
Ml, 000 respectively; Wurtemburg, 190,000 and 193.000; tiesse. 
90,000 and 07.000; Baden, 350.000 and 93.000; and Alsace Lor- 
raine, 195,000 and 151,000 hectares. In Saxony and in the other 
states of the empire, with the exception of Saxe-Meiningen, abont 
one-half of all the fore«tit are state or communal properly, consid- 
ering the patwessiont of the crown as a species of state property; 
and tbeae arc all subject to a well-regulated permanent admiui»- 
tration and su|H-r\'i8ion under slate control, while tlip older forents 
In many of the Hiates are not under any public control. It is 
■tated, in the work referred lo above, tlint there areO,100,000 hec- 
Urei (32.487.400 acres) cf coniferous, and 4,800.000 hectares fll.- 
800,000 acres) of foliaceou**, trees in Oermuny. Of the coniferous 
trees, it in stnte<) that a greater part are on n soil adapted only to 
such growth, and on which nothing else can be cultivated. Of 
the coniferous tree^, 8,000,000 hectares (7.413,000 acres) are of 
the fir kind, and 0,000,000 be<:tar«8 (U.S'JO.SOO Bcresj pines. The 
greater |iurt of the pines are in the mountain^, preponderating in 
the nartx Mountains, the RiPflengeWrge, tlie Erzgebirge, in the 
Thnringian forests, in the Verm, in the Vosges Mountains, in the 
Black Forest, in the so-called Bavarian Alps, in Ute Bavarian 



Forest, and in the i>>ancoDiaii, Jara, and Fichtel Mountains. 
The pinee are meetly on level trecte. and more than half of tbero 
are on soil nndt for the successful culti^'ation of useful timber. 
The 4,800.000 hectares of foliaoeous trees are principally made op 
of beeches. 

— Dr. Max Buchner, who has spent a year and nine months in 
AuKtralia, Japan, China, and Manila, has returned to Munich, 
Germany. He carried back a valuable scientific collection for the 
Ethnographical Museum, of which be is the director. 

— An annual prize of fifty dollars, for a period of three yeaiv, 
has been offered by a member of the Baltimore bar to that mem- 
ber of the Johns Eopkins University who shall make the beet 
contributiou to insttlutioiml or legal history. The field is not re- 
stricted to American or F,ngliflh laws and institutiontt, but is ex- 
tended to the history of early eocioty. Papers should tw handed 
to Dr. Herbert B. Adams before Feb. I, 1891. 

— The Draper medal was awarded to Professor H. A. Rowland 
by the National Academy of Sciences at its April meeting in 
Wasbiugtun. The medal is given every two years for original 
investigations in the depanment of astronomical physics^ Pro* 
fefisor Rowland was awarded the medal for his work in spectmoi 
analysis, the perfecting of diffraction gratlngu for protlucing 
spectra, and his inretftigations of the s<^ar spectrum. 

— In connection with the report of the United States Eolipee 
Expedition to West Africa, under the direction of Profesatv D, P. 
Todd, a work of very great importance to navlgaton is to be un- 
dertaken; namely, the preiutration of a i^t of daily weather-maps 
of both oceans from October to May inclusive, the entire period of 
the cruise of the United States Steamship "Pensacola." The 
United Stales Hydrographic Office calls attention to the impor- 
tance of this subject, and ihe exceptioual opportunity that is pre- 
sented for utilizing the data already at hand, together with such 
additional data as may be contributed for this purpose by various 
government offices and individual navigators. The scheme deter- 
mined upon consists in the preparalion of a weather-map for each 
day at noon, Greenwich mean time, from Oct. 1, 1889. to May 81, 
1890, iueluslve. for the entire area hctweeu latitude 70* north and 
SO^ soath, longitude 20° east and I00*> west. In addition to the 
Greenwich noon observations that are kept regularly for the Hy- 
drographic Office by nearly two thousand voluntary observers, it 
is earnestly desiretl that other navigators of these waters, within 
the limits of time and place mentioned above, forward to that 
office such data from their log-books as may be useful in this con- 
nection, selecting those obsen'ations that come nearest to noon, 
Greenwich mean time, and stating as many details as powihie re- 
garding wind, weather, state of the sea, and velocity and set of 
currents. Data from land stations are aim very important, es- 
pecially such as are not accessible in any published records. To 
make this great undertaking a success, however, there must be 
further and cordial eo^oiteralion among the nations interested In 
the meteorology of this vast area, and among navigators of every 
nationality. It has lotig been the desire of the Hydrographic 
Office to commence the publication of a pilot chart of the Boatb 
Atlantic am) west vowi of South America, and the preijent undur- 
taking will fumiRh an admirable basis for this work. The "Pilot 
Chart of the North Ailanlic Ocean" has won a place for itself in 
the mteem of navigators generally, without regard to nationaLity. 
and it is intended to publish the result of the present investigation 
in such form, and with such wide di^trihutiou, aa well to repay 
every one who contributes to it» sucoess. Reports handed to any 
United States consul, or to the commanding officer of any United 
States naval vewel, wiU be transmitted free of all expense to the 
observer, and in each case due crvdil will be given in the pub- 
lishod rt^jiort. 

— A new catalogue of electrical testing apparatus has just been 
isBued by James Vf. Queen & Co., Hiiladelphia. This catalogue 
is believed to be the most complete in ite special field of any yet 
published in this country. We shall call attention in this and 
early issues to their new resistance- boxes, portable testing-pieces, 
and ph<»tometers for use in electric-light comparisons. Tlie cata- 
logue will be sent by the Arm to any interested. 
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CORNELL AND THE LOST WILL. 

Tfi£ uews(Kii>era are pablishiug the ciutDmBr,r tjpe of abmtrd 
stories about the history and low or the grt^t l)eque!it of Ura 
Junnte McGniw Fiskt*. which hm juBt been lost Ui Cornell Univer- 
sity through tlie 0|wnitioo of a tochnioality in Uw, attd the active 
exertions of her Hiirtiving hUKlkand am) of the next of kin, who 
brought suit to itecure what they, and all the world, knew that 
they were oot given by Uie det^ased owner of the pn.>perty. The 
true hUtory of the catte in hrief, as ne obtain it from a reliable 
■ourc«, is the following : ^ 

John HcGraw waA, at the time of his death, an oli) luuilMTinan 
who had made an enormous* fortune in ihe North-west, working 
in L-onipany with Uenry W. Sage, Uiram Sibley, and a few other 
equally suocesaful uoniradcs and friends. He watt a friend and 
fellow trustee with Ezra Cornell at l-he founding of Cornell Uni- 
Tftfsity, and took great interest in that now great inatftution of 
learning. He oontribnted largely to ita ireaFury and needa. in its 
early dayti, aud Unally di«^ with fortune uniiupain>d, leaving it 
mainly to his only child, Jennie. Mi»» IbUOniw had grown up iu 
the midst of the tittle rircle of wealthy and lil*erat men who did 
■o mach to niabe the university what it if, and from them Cfor she 
waa intimate with all) had receive<l htr inopiration. When her 
father built what ia now known aa McUraw Uall, the largest buiEd- 
ing of the dozen t«oat(erod over the ^reat c&uipuB, tbe child aiikcd 
the privilege of poniribiiling the beautiful chime of bells which 
now hangA in Its Cower, and calls thesladents in their daily taakft. 



This interest she never lost; it iocnaaed, rather than decreased 
with time. 

Hiss McGraw. a few j-ears before ber death, lost her health, and 
remaioed in a critical condition to the end. Meantime she had 
made the aetiuaintance of the litirarian of the university. Pro- 
fessor Fiske, and after a time, becoming Interested in each other, 
they were married, atxl tbe professor took hts bride to Europe iu 
tbe Tain hope that ber health might be restored. She failed 
steadily, and finally returned with her husband to her home on 
tbe university campus, to die. Her dcAth took place within a few 
days of their return. 

Meantime, under ber directioos, a large and beautiful bouse had 
been built on a cooinuinding site between the uaii^ersity and the 
bonk of Cayuga I^ke, which was never occupied; the conple liv- 
ing, in the interval, in a modest little cottage, still standing within 
the university grounds. A pre nuptial contract hod been entered 
into between the aftiauced (nir. by which Mrs. Kiake was per- 
mitted to dispose of her intlliuos iw fhe might chooee. and which 
provided pro{ierly for ber liuMmnd in case of her death. At her 
death it was found that a will had also been made, giving liberally 
to the natural hein>, and leaving ber husband $800,001) and per- 
sonal property. Tbe university wax given $40,000 to found a 
hospital; and tlie tesiduf of the estate, now amounting to nearly 
two mtllionit of dollars, after paying legacies, was to be devoted 
to the building and endowment of a library for the university. 
All legacies were prom|>tly paid by the executor, and tbe balance 
of the estate m-os iu process of conversion into tbe university 
treasury, when suit was tirotigbt by the husband to break Ihe 
will,— a suit in which he was presently joined by the heirs, to 
whom, as well as to the husband, liberal legacies bad been paid. 

It appeared that a clatitie exi^teil iu the charier of the univer- 
sity, limiting its bolding^t of property to a grues amount of $8,000,. 
000. This had been inserted in the document at the first, and IumI 
never been removed, although it must hare been known that tbe 
holdings were approaching perilously n*>ar this limit. The plaia- 
lUIfi in the case a»>ierted that the university aln.-edy possessed eo 
nearly this aniount — above $3,000,000, as they stated— that it 
was legally debarred) from accepting ilie gift of Mrs Fl-ke; and 
tl»e projierty must therefore go to Ihe next of kin. The trustees 
and tbe executor of the will, an defendants, asserted that this was 
not the fact, the proiierty inventoried including laige amounts 
held in trutd for Uie 8tale. awl not the property uf tbe university. 
though its income was pledged to the university for educational 
purposes. Other and technical defences were raised by the de- 
fendants. No one, on either side, claimed or admitted that there 
was any question uf the intent of tbe tettiatrix; no one disputed 
the fact that she had <]osired and iniendeJ to give her property to 
the university, and that no one else had the slightest moral right 
to it. The quesi^m was aimply and solely whether a technical 
Interpretation of the hxwa affecting tbe holding of property could 
tie made to give (o others what they bad no mural claim U|)on. 
and to take from the university, and to deflect from its great pur- 
{lose. a gift of enormous value and potential usefulnem, which 
was morally the absolute property of the institution, and pledged 
to tbe specitied purpose. 

Tlie Surrogiiie's Court decided in favor of tbe tmiversity: tbe 
higher cmrts of the State, and the Supreme Court of the Tnite 
States. reverne«l the finding, and gave the projierty to tlie claiman 
They now hold it, though every one gaining hy the transaction 
fully aware that the deceaMcd, if conscious of what ia going on 
here below, mutt feel that her intent has been defeated; tluit they 
have no real right to her property: that the intent must always 
stand a moral t>ar U) their receiving the luoney for any other pur- 
pow than to carry into effect ber intention, defeated aa it is, for 
the mtuneot at least, by the operation of an unexpected legal im- 
ped imeiU. 

The amount Involved approaches $3,000,000; bat legal expetuwa, 
and loHses in realizing on the properly, may bring the net sum 
below a million and a hair. Had this great fund gone into the 
handu uf the trustees of tbe uuiversity, it would have founded 
perhaps tbe nublebt lihrarv on the American continent. As it 
it may be seriously questioned whether it is likely to do ina< 
good, even to tbe legal but yet false inheritors. The daily papem 
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are full of tieDMittonal stories relating lo tho personal relations of 
tlio testatrix. Iter Iiusluind, and the reeponsible officpr»« of the unl- 
verftity ; the one side attempting to justify the action of the wilt- 
breakere by aMprtinK inJuaLlce on the opposite aide, the other Hide 
defending the action of the university authorities. ThepubUcHro 
Dot concerned in that phase of the tuatter, and the unireraity 
autlioritiea evidently feel tlienaselres unaffected by the K<Msip of 
the DeA'siwpen). Mr. 8ag«, a year afco, began tbe erection of a 
gnmt llbtary building to be given the university as a tnemorial of 
tlie originally intending gtvt-r if the suit should be lo»t, or to be 
paid for by her bet|iiei*t Bhould the university huld ilK own in the 
oa-ie. lie giren alnn (ItOO.OOO an an endowment, ibe income to be 
applied iMlely to tbe purchase of books. Must collegoa would be 
considered fortunate if given bu much, even Failing to obtain a 
$2,000,000 library. Practically tbe UDiver«ity gains: it loses a 
tnillion which it never posstssed; but it gains a positive quantity 
in the half million and over, which in now actually parsing into 
ita porae»«ioa. It is tbe iuipreaeion of aome of ite beat-infornjed 
friends that it will Ltntlmabely actually gain thniugb awakeued 
sympathy ami intuta^st, and the gift* likely to l»e tbe practical ex- 
pressioD of that intereHl and symjHithy, niore than the amount 
now seemingly i^ unfortunately lo^t. It is very certain, alM>, that 
some of this seatteretl property will ci>me directly buck Uj the 
univi'rstly bv tbe action of the reoei-van of what they regard m 
unfalrljr acquired property. 

This affair stwuiH (o have no effect on the plaQ4 of Ibe univer- 
aity authorities. They will begin the next year with an enlarged 
teaching force, new and diiitinguitilied profecuon in the faculty, a 
410,001) equipment in illunrnitions of the work of classical in- 
strtictioo, a new chemical laUiiratory to accommodate six hun- 
dred, a phyni<'al lalioralory of double the sjiace now occupied, new 
workshops doubling the present area and capable of handling six 
hundred Sibley College men, nuw mechanical lahuratory arrange- 
ments of nearly propurtionul extent, a new foundery and new forge 
large enough to meet a Kiioilar growth, and engines (experimental 
and other), boilers of 600 horsepower, and dynamos mure uu- 
iDeroiiB and powerful in tbe aggregate than can be found else- 
where in the wurld. 

All this looks very mucb as if Cornell University an>l tbe Sib- 
ley College of Mechanical and Electrical Engineeriug were likely 
to survive for a time still. 



Tillmanns thinks that the surgical treatment of pulmonary tu- 
iMrculcMiri is pro|ier if the disease is localized, but that in most 
uase^ two operations will be required, — tbe tlrst to expose the 
affected part in ottler to bring about atrophy and coDtraction; the 
second to remove tbe disease. 



FreALTII MATTERS. 

Another Forty Days' Past. 

Skjxob Sccci, who is gaining tbe reputation of being a ''buu- 
ger virtuoso," compleu<d in May a fast of forty days in Londoo, 
The medical journals of that city credit him with the genuine per- 
formance of the feat. Signor Huocl has done no more than our 
own Tanoer. but he baa tieen sabjected to a more careful pbysio* 
logieal etudy, and l>e baa shown that a forty-doys' fast ia poMible 
to more than one hiimun being. During the las't days of his fast, 
Sttcci loAt about half a pound a day, bis temperature remained 
normal, but his pulse was ui>re than ordinarily rapid. The les- 
son of Signor Succi's experiment, says tbe Mtvliatl Reet'rtl, is one 
that has often been taught before, and it is that t>eople eat too 
mucb, and, in this cmutry at least, drink too little. More dis- 
eases come frtirn excessive and )nten>]>ej'at« fenling than from al- 
cohol, for wrong feeding is the basi? of gouty, rheumatic, diabetic, 
and obese diatheses, as well as of an iafinite numlier of guatro- 
intestinal dN. 

Excision of Local Pulmonary Tuberculosis. 

At lh« recent congre-ii^ of the German Society for Surgery, Pro- 
fwftor Tillmanns (exhibited a man of about thirty years, from 
i^otn be had removed a tubercular deposit involving a piirtion nf 
tbe left lung, pleura, and thorax. After tbe operation the lung 
contracted in such a manner that by a second operation the re- 
maining tubercular area wuh completely remuvt-d. The wound 
WW covered with cutaneous Haiw and healed completely, and the 
patient is now able to work. As the Djieration was performed 
about two years ago, the cure may be retarded as permanent. 



LETTERS TO THE EDITOR. 

*«* Oorre»poiuUHlt art rtquMttd lo b« at brttf oi poulUt. JSm vriUr*» namT 
it hi all aun required <u prw>f of ffood faith. 

Thuditor Witt t>« gt'ut topubilth ant^iurit* consonanl with the charaet«r 
of tit* journal. 

On rfqttat, IwNtftf copies of thf nwnber enittatning hit rommunicnlinti mil 
t>ffVrKi»ttefl/re* lo ang corrtitpondent. 

Practical Applications of Meteorology. 

In the United States the making of wealber predictions has 
been the chief use of metenrological obaervations for so long a 
time, that few persona have taken tbe trouble to consider the 
manifold applicjilions of thi-i claw of data. In order to bring this 
mutter to the notice of those who are interested in, but not in- 
formed uu, this practically very important question, I have given 
below, in a roughly systematic manner, HOme few of the many 
points which should be taken int<Leon8ideration in the framing 
of any future plans for extending the uitefulnetH of meteorology 
in our country. In order to bbow with any considerable degree 
of fulness the exact relation of ateteorolog)' to practical life, it 
would he necessary to devote the s|iace allowed for a magazlae 
article to each one of the separate headings which I have aasumod 
as conveniently and appn>|n'iately marking tbe subilivisions of 
tbe whole subject; so that, in the prewnt paper, only a few lines 
can lie devote*! to each topic. This is meuljoned in order to ex- 
plain tbe omia^ion of many points which could be readily sug- 
gested as being of equal importance with those mentioned, 

1. AoRlcDLTURE.— We have but to note tbe gnutual change in 
the characttT of plant-life with the increase of latitude or alti- 
tude, in order to see what an all-important factor climate is, iu 
marking tbe limita of individual plant-grow Ui. Some planta re- 
quire a preponderance of heat, othem of moisture, and still othexa 
of snntight, in onler to l>ring them to maturity. Civilized nations 
have long stnceceased relying on indigenous plants; but. in order 
to transplaDt sui-cessfully from one country to another, it Is 
uecetwiary to know something of tbe climates of the two countries. 
3[eteomlogi8t« are constantly extending their network of olwerv- 
ing Htations, and are thus reducing the areas the cliinatCHof which 
are unknown. When the agriculluml phy^icists ^l>alI bavedeter- 
miued tbe climatic con«taute of all our useful plants, it will be 
p(«»ible to foretell the !)ucc««>ful, or the probahiluy of aucoessfuJ, 
cultivation of any of tbeau plants, when we know tbe latitude, 
longitude, and altitude above sea-level, of the place of planting. 

We need better systems of vatiuiatiuK the condition of plant- 
growth during the period from sprouUnL' Co ripeDing (or harvest- 
iDg). Reliable estimates of this kind would he a valuable crite- 
rion for market prices of prodnce. The usefulness of storm pre- 
dictions, frost warnings, and cold-wave inrwliciions, is so well 
eiiitablished that we only take space to say that tbe non-fulfilmeot 
of the latter causes great loss to farmers who slaughter their own 
animals. 

3. CoMHERCE. — In dictating what can or shall not be grown in 
any particular country, climate controls indirectly the nature of 
the articlea carried from one country to another. MerchanW will 
not send articles intended for a liot climate lo a cold climate, and 
vUx versa. StUl, a great many sailing-vessels are employed in 
trade, and ttnir navigators pay tbe strictest attention to the laws 
of winds which have been Jidcovercd to bold good for varioos 
quartent of the globe. This knowledge often nmk(« a saving of 
months in a long voyage. Storm- predictions are of special im- 
portance lo our coast shipping and to fishermen; but tbe recent 
inquiries instituted by the Oennau Government sliow that storma 
must l»e predicted considerably iu advance to render 4uch fore- 
casting of real use. In »hi|kping |ieri.shable produce it is of great 
imitortance to know whether damaging weather is likely to occur 
during tbe transit, frosts being the principal danger which tbe 
shipper must guard against. A meteorological record extending 
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OTer a number of years in aim neccBrarr to dhow what precautjonn 
muat be taken to preveot serioua interruption of traffic; the rec- 
ord of BnoW'SlomMi being tnwt dtfiirahle along railroail routes, 
an<hof icft periods and low water on tlie water-ways. 

8. Masltai-TUBBs and Arts.— The unremitting labor necw- 
flury for the successful oi>eration of manufactories ie be^t obtained 
in tlie coldiiT cliinutes. The arts uf a nation :ire, many of theni, 
regulated by the nnturs of tlie clitoate. Water-f>ovrer, while it 
is dependent on the Klope nf thp land and oilier local peculiaritieH for 
tbe head of water, is principally iniluenced by the amount and reg- 
^isilarity or rainfall, conditioDs wbicb are favorable to allemate 
la Nnd draught« being eapecially unfavorable to use of wat«r- 
power. Many articles will not Rtand the removal from one coun- 
try to another baviuK a different climat'C, an instance bein^ the 
cracliiD(c of picture-fnoieti brought to our country from the 
moieler European lands; and micb inatrumcntM as the zither, we 
are told, cannot t« Buccesftfully brought to America. Tbe manu- 
facture nf gome srttclee requires an eicewt or deficiency of iiioiat-, 
ure, as in tbe case of ttome tt^xtile fabrics. I'be still uohamewed 
wind-power will play an important port in our manufactureti 
when it4 force can be conveniently aod economically transpoi^ 
into electrical energy. Few pereons ar« aware that a wind-wheel 
twenty feet in dlaniet«r, expoa^ at a moderate elevation above 
tbe ground, will fumi»h on the average one horse-power Ibrough- 
out tbe year, taking tbe average of uur country east of tbe Rocky 
Mountain!). 

4. iNsuBAncB.— The increasing application of the principles of 
ticience to ininrance adjustment niui^t include meteorological data, 
when this beginii to lie carefully considered in thti» cuimection. 
Frec|uent lemnrbs in the late insurance journals show that some 
meteorological eventa can no longer be eicluded from the com- 
pntaticm uf riskii, and even new fletd» are being entered upon. 
The recvnily edtablished lornadu insumncu will duubtlesv be ex- 
tended to include all etorme; hut tbe damages by floods are usu- 
ally BO dependent on local peculinritieft, tliat each Insurance can 
hardly be said to hare a acientifio basis. Unhealthy climates, 
and regiouH of scourges, which UKually have marked climatic 
features, abould not be included with healthier countries In any 
geoeral rate of premium for life in^urBuce. In marine insurance 
it is po«sible to take Into account the prolmbility of Btormv, nut 

ly for varioQS seas and at different »ea«nnfl of tbe year, but also 
any MiUng course between two ports on any portimlar nea. 
In fire Insurance tbe high temperatures, and especially heated 
terms, and the amount^ aud freii]uency of rainfall, mui^t be con- 
sidered. Nor can we neglect the wind distribution as regards 
e velocity, and the relative frequency of high winds, and 
ecially the sudden rise of winds which may start smouldering 
which are temporarily unattended. 

5. HsniciNE.— Climate as applied to the treatment of disease 
i generally been studied in a desultory manner, although (tome 
ival mles have been formulated which are accepted by the 

medical profession. In inoet cases, however, there is a wide 
dilTerence uf opinion as to what climatic factore are the mont pr>- 
it as a means of curing or preventing certain diseases; and we 
phycirians of the highest attainmenbi recommending snch 
extremes as to show that individual opinion in such matters lias 
not yet given way to generally accepted re«utta obtained by the 
careful study of etattstics. 

Each one of the climatic elements ploys a special HUe in the 

combined effect produced on mankind, and it is these separate ef- 

rfects which must be studied more closely. We know that great 

fdaily ranges of teraj«.'rature, or rapid changes from day to day, 

are to be avoided in certain diiw-use*', and yet for our owu country 

little data are acceaafble concerning the latter of these rondilions. 

recommending long joHincys (for inBtance, from New England 

California), how few phyt<ictant< take into account the bygro- 

netrio aud barometric conditions to be encountered en route/ 

?rvntionH on moisture, relative amounts of sunshine and 

cloudiness, ozone, aod winds, are also nccetsary for determining 

tbe desirability of a place of re^dence for invalids. 

6. MisCBLLANEOira ECONOMIC QiTESTiONs.— Under this beading 
we may put a great many kinds of nork in which metcorologtcai 
data may be very useful. All subjects connected with drainage 



require a knowledge of amount and frequency of rainfall. Rail- 
road routes, especially where local traffic is to be the main source 
of income, are not laid out wit bout a careful study of theclitnateaof 
the countries through which they are to pass. Many engineering 
undertakings nrv directly affected by the ^-limatic elements: as, 
for instance, the effects of winds on bridges. Tbe first qaefition 
to be answered in connection with tbe reclamation of our Western 
arid lands, which interests us so much at present, Is, "What is 
the climate of the comitr;^ to Iw reclaimed?" While our politi- 
cians arewrangling overthequestion of protection and free trade, 
few of them have recognized tbe bearing of climate on the ques- 
tion. While the use of the winds in aerial navigation is not of 
practical importance just at present, yet we have hot to recall 
their universal use as power in the flat countries of Europe to 
show (heir possible npplirntion on oar great plains, where a ve- 
locity is found almost equal to that on the seacoests. riimate 
should be carefully considered in qoeatioiw of emigration, for the 
immigrant will inually succeed best in a country lutving a climate 
similar to that which he left as an emigrant. 

Prank Waujo. 

ClDotanatl, O., Haj «L 



Temperature in Storms and High Areas. 

I AM straigly of the opinion that Professor Davis has foond a 
veritable "mare's neat" in bis presentation of this subject in last 
week's Sci'ence. He is certainly nearly three years behind the 
times: for this whol» matter has Iteen thoroughly ventilated, and 
the palpable errors into which I>r. Uann has fallen have been 
already pointed out (see the jimmcan Mrteoroiogieat Journal, 
October, 1387; Blarub, 1888; July, 1889: aud the Seientitio Ameri- 
can Supplfttteitt, June 15. I88d>. The ordinary tlieory is. that In 
our storms the air, up to about ten thousand feet, ts abnormally 
heated, and this causes an asoendiuf^ cunent of moist, warm air, 
which has its moisture condensed through tbe cold of expanaioa ; 
and thiit the latent heat set free serves to warm up the air, and 
thus to produce a rarefaction, which ser^'es to accelenUe tbe as- 
cending current. This acceleration in the nir-<.*urTent ca u—a k 
more rapid condensation, in turn a greater rarefaction, and so on 
till our most violent tontBdoes are evolved. It is difficult to see 
why the latent beat of condensation does not exactly balance the 
cooling by expansion, but I leave that point for others to explain. 
Ilr. Hann hiniM'If has mode a tuost elalwrate compulation of this 
increased heat in a storm, in which he has shown that up to six- 
teen thousand feet the average temperature in a verticnl direction 
may be about 00^, while in a high area Ft must tie only SO^ (see 
Austrian Metwrolofftcal Jotirnat, 1974, p. 321). Professor Ferrel 
of our own country has written hundreds of pages in which the 
essential point is that there is an ascending current of moist 
heated air in our storms. In all bis theories he has followed most 
closely the theoretical results deduced by Hann. All this, and [ 
may say tbe \ret theories of n <Iozen otiier authorities, are bruslied 
away with a pingle stroke of the ]>en: they vanish as an ethereal 
essence into thin air, out of which we may say they were rea- 
soned on exceedingly unsubstantial grounds. 

These would seem most important conclutiion^. and should not 
I>e put forth without iuconteslabte facts to establish them. Let 
us inquire into the nature of this evidence. Ist, Dr. Hauu's ob- 
Bervations are alt made in the Alps, a region two (hoosand miles 
to the south-east of the average track of storms, also a region fif- 
teen hundred miles from the nearly permanent winter high area 
in Liberia. Surely we are not to consider that it is possible to gtt 
an itiea of the distribution of temperature io the centres of our 
storms and high areas under these conditions. The pressure un- 
duuble<lly rites and fall.» in the Alps; but the storms that cross 
there are in the nature of secondaries, and there is no opportunity 
to e<tudy real storms. No one ought to think that a study of 
temperature in the border of a storm and fivf hundred or a thou- 
sand miles from its centre, can give the oenlral conditions. Sd* 
It would be a great mistake to study simply a fall or rise in pteae- 
ure on a mountain as the passage ot a storm or high area. One 
of tlie grcatojt falls in pressure on Pic du Midi, in France, ac- 
companieil a high area, and was caused by the intense eold, TIlis 
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single fact is mifficlent lo disprove all these finely BpuQ theories ot 
Dr. Haon. 3d, Th^ evidence of our oven «U>rm« is nbeolutely oon- 
cluiiire on thia point, and I kindly turn Proferetor Davm^ atten- 
tion to IliiB. Fortunately we have a niotiDtain in thia country 
which lift« its head cijxty-three bundret) feet dirt«ctly into the 
centre of more than half our titorms and a i^eat number of our 
hi)]:h areaa. We cannot ask for better evidence than Mount 
WaabinKton rumi»h<« ue with ho laTinh a hand. Obnervationfl 
Rje given us for eiffhteen years from ihie most remarkable van- 
tage-ground, and these give nu uncertain sound on this question. 
When a etorin apprnacliett within Ave hundred or six hundred 
inileo of this almwt perpendicular and isolated height, the tem- 
perature begins to rise, and, when the oeotre paaees, the average 
teQ)i>eratur« of its central core is more than ten degrees higher 
than that of the air Ave hundretd mites in advance. As the»torm 
passes off. the temperature rapidly falls, and is fifteen degrees 
lower tire hundred miles after it than at the centre. When a 
high area paBwtt, the tem)»erHtiuv heeina falling, and the diminu- 
tion and 8ubM-<juent rt»e follow each other in almont exactly the 
manner and to the degree of the reverse oper«tiou in a storm. 

The evidence on this ]X)int Is abttolutely conclusive; and, Hince 
the seeming contradiction in the Alpa can be easily explained, we 
see thai there is no need of changing theories on thin account. 
It will be under8tf>od that the ordinary theories of stonii- genera- 
tion are none the leN utterly woithlcwe, even though this aiip- 
posed proof of their worthlewneas is itself worthless. It ts highly 
probable that Dr. Haun ha» been mi»iuler|)reli'd in thi» pn«enla* 
tion of bis views, and no one «^gll be more shocked than heat this 
outcome. Dr. Tlann found in a certain October titonn the aver- 
se tem|ierature nearly eight degrees helow the thirty years' nor- 
»1 for the height iu cunBid4^rHtiun, and in this atonn the air was 
colder Clian in a high area nearly two months later. Surely this 
proving nothing whataoever. The temperature in a vertical direo* 
tion in a atoroi la not Bzed, but may be ten degrees, or even morei, 
lower than the average, and yet be many degrees above that of 
the surrounding rvgtoo. Tliat Ibe temperature in an October 
storm was lower than in a November bigli area is not in any wise 
remarkable. 

Professor Davis niakeH this remnrkablo »<taleiuent: "The cy- 
clonic air does not rifle becaiiw it ie warm, btit, according to Dr. 
Haon, It is lifted in ttpile of becoming cool.'* I doubt if there is a 
sadder example of tmwing down to authority than this. Where 
is the jack-MTew by which thiit air iv lifted f If the air becomes 
oook-r than Uie surrounding air, does not its specific gravity at 
once canoe it tn dencend? Is the law of gravity no easily over- 
come, and swept awny hy a single stroke? If there Is some 
mighty force pressing down the nir in our cold waves, and caua- 
iug it to warm uptlie luwer it gels, why does it not warm up clear 
down through? Where is this plane of demarcation, and change 
a warm region tn one jufit the op|K>site and bringing ns the 
lUast period of the winter? There are millions who will tbank 
ProCesBCH- DaviD if be will prove to them that they will not need 
to buy coal next winter, because, hy a newly discovered law, our 
cold waves hereafter are going to be really warm waves, to use 
an Irishism. 

Professor Davi^ aay», further, "In this country. UaEen has 
, drawn attention to the alwence of indication of the 'neutral plane.' 
^Called for deductively: and for this and other reasons be has dis- 
carded pretty much all parts of the cyclonic theory, following 
Faye more closely than any other." It Keems to me this is an ex- 
ceedingly unfortunate allusion, if the intention is to snpport 
Dr. Hann in his viewd. The only reaMin why this so-culled "neu- 
kiral plane" was di^cardc*! was because in the centre of a storm It 
rffaa found that the teiniierature continually roee, the higher up 
one went. It is easy to see rhat this condition is absolutely con- 
trary to that presented by Dr. Hann. Faye hua not been followed 
in tbtu country, but his vifw that there was u dowuruah in a gen- 
eral storm has been denied. I am sure that no one will be a:! 
much pteased at this corroboration of fiis views by Professor Da- 
vis, and this proof of a downnmh in a storm carryine in the cooler 
air of the upper regions, than M. Fayo himself. If reader? of 
Scimct are led to the belief that, after ail, we know next to noth- 
ing of the real caoae of a stonn, and that the great and crying 



necessity that is pressing upon the metoorologio world at present 
is reliable observation tn the storm region, it will be a great ad- 
vance. II, A. HaZEN. 



The WioDcbafo County (Iowa) Meteorites. 

A rBAOUOrr of the 104-pound "meteorite" found in the north* 
ern part of Kossuth County has been examined by us, and we are 
perfectly well satisfied that it is not of meteoric origin at all. Id 
onfward appearance It is suHpicious at Arst sight. The color ia 
darker than that of the other pieces. There is no distinct cruet, 
and no metal present. The gravity taken on a pie^e weighing 
about half a gram was 3.83, which is nettHy a unit lower than 
that of the well-established ftpecimens. Under the microiicope the 
cnifthed minc^ral fihows by reflectod light a mass of colorless, 
transparent particles mingled with dark green particles resem- 
bling pyroxene. The analyses given below, together with the 
appearance of the chip furnished us, strongly suggest diorite or 
some closely allied rock. 

SUloa. , TiM 

Oxldssof Iron uid ftlninltuim IIM 

Llna .r • 

^ttf""** 

Sod* ; ftiB 

Watsr IJB 

Total M».« 

Some circumstunceti connected M-ith the finding of this piwe have 
made uh slightly suspicious from the first, and such examinati'On 
as we have given thus far seems to be conclusive. 

JOBBFB TORBCT, Jb. 

Erwih n. Barboti^ 

Iowa OoUftRO, OrlanoU, la. lUy H. 



BOOK-BEVTEWS. 

The Village CotnmunUi/, leith Special Reference to the Oriffrn. and 
Form 0/ ifs Survivalt tn Britain. By OeobQB LauBKNOB 
OoBore. New York. Scribner * Welford. 18®. $1.S5. 

The special object of this woric, which is the latest volume of 
the Contemporary Science Series, is to present the author's theory 
as to the origin of British village communities. He rejects the 
view most c«immonty held, tliat they are exclusively Aryan fnsll- 
tulions, and particularly repudiates the theory of their Roman 
origin, and endeavors to show that they date back to prehistoric 
times, when the British Isles were peopled by Iberians. He ad- 
mits, of course, that there is no direct evidence to snpport this 
view, but attempts to prove it by reference to India, where village 
communities are known to have existed before the advent of Ibe 
.Aryan conquerors. He adduces a number of facts relating to the 
British communities in historic times, and shows that they have 
parallels more or less close in thoee of India; and from these facts 
he draws the conclitsion that the origin of the two systems must 
have been similar. "Over and over again," he says, "the certain 
evidence of theae race distinctions which ix forthcoming from the 
uniuoalgamated elements in Indian villages finds n parallel among 
theexisting arcbs&ological and traditional facts of Engliah villages; 
and my contention Is that the parallel must be trueall along the Une 
— must therefore tell us of the old race origins of the English vil- 
lage life" (p. 1 IS). The evidence he adduces in support of this view 
is by no means sufficient to make it an efltsbliahnl theory, though 
it does show that such an origb] of the British communities is 
poflsiMe. The subject, as every one who has even a slight knowl- 
edge of it known, is a dilBcult une, and it will pntbably be some 
time before a general agreement is reached in regard to it. Bat 
meanwhile it is Deoeasary lo consider tl>e question in all its as- 
I>ectN, and for this reasoD students of the subject will take a good 
deal of interest in reading Mr. Gumme's work. He aiarshals a 
grtat array of facts io support of his theory, though he acknowl- 
edges that some of tiiem admit of other interpretations than those 
he gives; and both the facts and his reasonings on them will 1% 
useful to other investigators, 
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Bt«ctric(U /n/fMeiw» Machine*. By Johk Ubay. LodcIod, Wbit- 
taker; Kew York, Van Nwitrand. 12*. $1.75. 

I.v this volume Profesaor Gray, who U ao aaeociate or the In- 
stitute^ of Electrical Engineers of London, gives a very full ac- 
count of the hinlorical develoitincnt and modern forms of electri- 
cal iufluence-mrtohineH, toother with inatnictiood for making 
them. The branch of electrical science covered by this treatise 
bu been apparently 9oaten-hat neglected of Inte years ; ami for 
that reaaon alone the volume would be welcome, aside from the 
fact that it contains in compact form all that la realty uiieful and 
interesting about influence-machineti. It shows, ako, that the 
neglect of idvestigatora in this direction haa been more apparent 
tban real, for great prugrew hai) been made, but the greater 
progresB made iu the development and commercial utilization of 
dynamical electricity hah made it aeeiQ that the ittatic form had 
almoBt been forgotten. But, aa the author showB, the intluence- 
DUcfaine ha^ an important field of itH own. and, iu aorae of its 
latest and wo^l improved forma, ii a simple and conveoieut gen- 
erator of high-tension electricity, nearly as reliable as the induc- 
tion-coil, and less expensive. 

The work is divided into three parta. The fint is devoted to a 
geDoral sketch of (be phenomena aud leading priudplea of static 
electricity, a chapter each being given to experimental data, to a 
working hypotheais of the electrical field, and to electrometera. 
Thiu pM>«^> sufficiently complete to t»er%'e instead of a text-book 
for begiunerv, and will euable thoae with little maliiematical 



knowledge to understand the nature of electrical quantiti«a, The 
aecond |Mrt is devoted to the hirtorical development of the ma.* 
chines, and also contains deecriptions of modem onea. such as 
Varley and Topler's, fiolU's, Wimahursl's, Sir W, Thomaoa'a, Max- 
well's, and "adiliiion" inachiiiea such lUiBvrtach 'sand Carry's. The 
third part contains all the information needed by inatrument* 
niakeni and amateurs to guide them in making tbe influence-ma- 
chines moat commonly used. The book is illustrated by two hun- 
dred and twenty-eight vugravinga. and baa a very oompleCe index. 



AMONG THE PUBLISHERS. 

It is proposed to publigb tW results of (lie research of tbe 
special students in tbe DeiiarUnent of American History at the 
University of Pennsylvania in a regular aerien of pamphlets. 

— D. C. Heath & Co. will publish June tO, " A Compendlons 
French Qrammar," by A. H. Edgren, profemor of modem lan- 
guages in tbe University of Nebraska. 

—The AVto York Home JounuU juAt now is of especial interest 
to people who contemplate Bpending the summer, or part of it, in 
the country. It fs iasuing several editions of a "Summer Resort 
Gui<le," of which it has for years made a feature. 

— The Political Science ^arterly for June opens with a de- 
fence of national eovereignty in the United States, by John A. 
Jameson, againut the theories of tbe "analytical jurists;" E. I. 
Renick of the Treasury Department diKuesee tbe nJations of the 



GEUS AND PRECIOUS STONES OF 
NORTH AMERICA: 

A popolttr d«M>nDUoD vt tbolr oocurre&c*. VkJott. 
tiutCorj. MVtHMlogr, and oC th« oollrollouM In 
wbtcb tli«y «xtBl; ilM> « atwpter uc j)«*fU, ftod cmi 
ranKrkslilH fnndffn gnnui owuri) in Ihr rolU'il 
StatflM, Bv GaoKOK Fkvdkricii Rms Illuatnitvd 
irltb «lcfat ooJor«<i pl&tes uid uumtroua eugnkT- 
lDg>. Prl««, f 10. 

Hr. Kunz, who 1h well known »m mn AuUmrily upon 
tliB mibjrtit of gem 4tnnc«, and who la lh(> espert for 
Ttfl»tir a Co., pOMiewen MculUr ImIUUm for tlw 
pnpnmliun uf • wurii of thU klud. 

Sent poatpaid on receipt o/pric*. 

n. D. C. HomsBS, 4T LMfkrette PI., fV. T. 



TiirjiD EniTinx. 



THE FAULTS OF SPEECH 

ur 

A. MELVILLE BELL, 
Author of " Visible SpMch," ate., etc. 

Tbe Faults of Speech is a Self -Corrector 
and Teachar's Haooal, for the removal of all 
Impediments and Defects of.Articulation. 

%*S*n( ptMfiHiul uu rrtyipt of prirm, 

I. D. C. HODGES. 47 Lafayette Place, 

NEW YORK. 



0/{/ and Rare Books, 

Back nambers AtUntic. Century, Harper 
and Scribner. m cents per copy, other maga- 
sincs equally low. Scud for a catalogue, 

A. S. CLARK, 

Bookseller, 
34 Park Rovir, New York City. 

CAT.4L.OCti'E No. 7. Americana and 
Natural nistory now ready. 
8. H. CaAliBoi7R?n, Dealer in Old Books, 

57 Warren St., Roxbury. Ham. 




ACK NUMBERS and complcM KUof iMdioi Mu- 
a^iiM. Ratn Itw. AJL UAO. EXCHANGS. 
SchohifM.N.V. 



SECoyo EDtrios. 
NATURALISTIC PH0TQ6RAPHY 

FOB KTC OKKTM »f THK AHT. 

818 pnur* '^w\., cloth, SU.(V, p<jslai/< prepaid 
" Thla book cont&liu a gtetttr amount of Informa 
tioo on the artlatla ftlanMata to b« «oiivtdfln>d In 
ctiotoarapby Iban any that ws know ot."Scientific 
Amtrrican. Oaaorlptlve droulan on appUeatton to 

K. * P. N. 8PON, 19 Cortlandt St., New York. 

CHEWICAL BOOKS FOR SALE. 

Akaltbt. LddJod (IWr-^^V. July and Nori>mt>eT 

or ItieH mualnO I-SD 

SvQAB Cakr. Uancbester <1I«1-8B, taHS-SO, also 

nntnb><>r« at 18M, IHC, and im) 3 « 

ZxiTMmnirr Rubeoauekertndustrie Stammer 

<ii«.vii«.tM«tof iwn i» 

ZKiTwi'tinirT Hub«nauokeiindnBtr1e Scbubleia 

(Vols. lir -itH. Inelusire), comploM.. ,. i.M 
Aor of the atwre wUI be sent poatpald on r»c«lpt 
of pHoe. 

SCIENCE BOOK AOENCT. 

47 t>afay*tU> Plaor. New Tort. 

HEAVEN AN'D HELL. 410 p.tmnor. 
DIVINE LOVE AND WISDOM. 

38S p., pa|>4<r. By Emanuel SwBt>BN»0BO. 
Mailed, prepaid, for 14 cunw each (or 'iS 
ccuta for butul, by the AinuricAii SwMlFnborfi: 
P. and P. Society "20 Cooper Union.M.Y. City. 

f) A A 17 CI OO.on>TolB. ot aooient and modern 
Kl II I K \ rare and aoarea booka offered tor 
UUUIVU n^ *)«°d 'or b<»l>a tried to nb- 
lata elMWher* wltbout auooeas. 
Amorlr'ai). British, Qeman and French Book«. Cat- 
alr-iTK'" ra<Ul<»d frro to Boohbuf^rs. 

C. N. CASPAR, Book Emporium 437 £. W. St, HSwivkM 

AISTY OF 

Prof. A. MELVILLE BELL'S WORKS 

— ON— 

Elocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World - English, 
etc., 

SUfPLIED BY 

N. D. C. HODGES, 

47 Lafa yette Place, N.y. 

BOOKSi How to itrl Ihrm. If tbem la any 

book orpamphletthat yon want, writ* to tbe Solsnnt 
Oook Acoooj'. 47 Lafax»tt« Place. New Tork. 



D. APPLRTON&CO.'S 

NEW BOOKS. 

The Art of Authorship. 

UTEflARY REMINISCENCES. METHODS OF WORK, AND 
ADVICE TO YODNG BEGINftEflS. 

PenotuiUy contrH/ult^ by Lrailing A*ttkon 
o/ the: Day. 

IIMPILID AID lilTIB IT «DRIt lAlNTW. 

12IDO, cloth, uutmumed ed^'^it, fl.ffi. 



Aidong otker oonuftrntors to thia book may be men- 
tiotwd 



HAWTHOKNl£,J(TLl&». 
HOLMRS, OLIVKK V. 
HOWKLLS, W D 
LATHBOP, OEOBGB P. 
LOWELL. J. ft. 
LYALL. KDNA. 



BRIX>KS. PB1LUP8. 
BROWMKU, nOBBRT. 
nnVCE. JAMBS. 
CABLE. OEORQ8 W. 
COLLI-NS, WILKIK. 
imi-l-yEK. BOBEttT. 
CKAWt-'oitU.F.UABlQN. ROF.. E. P. 
HALK. B. B TWAIN. MARK. 

Theae aro inercljr a aelefft4an fn^tn thn namea ot 
contrlbut^im; there are manr othera eqnallj well 
known with, tlw •bott- who relate Uudr exiwTleneea. 

II, 

VOLUU XIV iTrSRHATIOKXI. EODCATtON 

Seribs, 
Edited by WILLIAM T. HARRIS, LLD. 

PESTALOZZI: 

BIS LIFE AND WORK. 
By ROGER DE GUIMPS. 

Authorized rmaWotioa from Itit Mronrf Pr*nA 
fdition, bg J. Boaaau., B. A., Attlttant Mtutrr (n 
Vi\ivvr»H)f CoUtge, London. With an Jntrodut- 
(Ion tv Rev. B. B. Quick, M. A. 

lanio. Clotlk. SI.SB. 

" Tin name 'uf ' PestalncBl ' \» Inrever dear tn the 
bearta ot all nee. For be Is tbe flrsl tea«b«r to an- 
noanoe ooaTtnclntlT tbe doctrta* tbat all [MK>pla 
ehottid b« educatetl— that, to tact, ailucaUiM) la kbe 
one good gift to give tu all. whether fieb urpoor. . .** 

D. APPLETON & COMPANY. 

], 8, & 5 Bond Strkkt, Mxw York. 
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comptrollentand tluj courts id the setlletneDt of clnimii against th« 
govoinment; Dr. Chariot B. Elliott, writiog of the Ic-Kislatuioe 
and th« rourtii, girpR an tnt^resiing history of the origin and de- 
Telopment of the power t<i' declare- a law uncouBtitational : Pro- 
feseor K. M. Smith, in a timely paper on cenEHis lut^thodti, shows 
the sciL'utific iiniwrliince of the ciiisus, and nuggeals improv^iuents 
in tlie Qictho'ls of tnking it ; ProfeMor SeliRinan contrihutsR the 
first of A Bpries of nrtirlps on "The Taxation of CorpoiutioDw." 
containing an exhausttre review of all the legialation on the sub- 
ject in the United States; and Horat-e Wliite rvplieK to ProfeMor 
Patten's rriltcifiiu of Wells's "Rt-ocut Economic Changes." Thfre 
ift the iiminl number of reviews, and a "Record of PoHttcal 
Events" for the six months endioK Maj 1. 



instrument, making a solid box of it. A braas handle on one Bide 
allowt) the instrumeDt to be carried as easily as a small band-bag. 



INDUSTRIAL NOTES. 
New Portable Photometer. 
To meet the deoiuud crwatt-d by the rapid adoption of the elec- 
tric light for town and cily lighting, and oonneqiient n«!««iity of 
making frequent testa for the purpoao of conforming to certain 
standard conditions, Mefwra. Queen & Co. have recently brought 
oat a new form of Bun^cn's photomelvr. Thid inKtruiiieut is de- 
signed especially for street work, Hod will lie found invaluable to 
municipal and government intttw^tors and experts baring occasion 
to make candle-power tests of arc and incandescent lamps. The 
photometer in 5^ inchea iiquare Id croM-secliuntt, and 88 inches ta 
length. The lantern, as shown in the cut, slips into one end of 
the box, where it h firmly held. A small adjustable holder car- 
Ties the standard light, which may t>e either one or two (Standard 
caodlett. This adjustnieut rt^ulutes the lieigbt at which the 
flame stands, and also its dt)<tance from the screen. By making 
this latter diHt»nc<> nxaclly one foot, compulation U greatly facili- 
tated. Distances are measured by a gt'oduat'ed bar which 8lide6 
in grooves along the side of the liox. To allow for the diCTcrence 
{a vUoD between the right and the loft eye. the instrument is 
nude Kveraible; i.e., it may be turned completely over, bo that 
the right eye observes the side of the disk before observed by the 
left, nud VMX verm. When nut in use, the tan tern -chimney slipH 
out. and can he placed inside the lantern itself, after which the 
entire lantem-boz may be pu«hed inside the photometer, and 
small iftides made to cover the two ends and the eiigbl hole of the 
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QtTEKN'g NEW PHOTOMETER. 

Tf desirable, a small incandescent lamp may be used as astand&rd 
instead of the candles. The range of the instrument is from 
about four candle jKtwer up. 



The Cod 

That Helps to Cure 

The Cold. 

The disagreeable 
taste of the 
COD LIVER OIL 

is dissipated in 

SGOTTS 

EMULSION 

or Pure Ciiil LlTcr Oil with 

HYPOPHOSPHITES 

07 liimI'e .aj^o soda.. 

Tlic patii:nt sufTerini; from 

CONST MPTION, 
BRO'vriM'riM. CToi'Ciii, roi4». or 

WANTI!%U UmKAMm, rany lake tha 
ri'iiiiNlr wiDi an inueh ftufatffteUon a» ha 

woiili] mkii milk. PI]7iilclAn»Br»pT«»cnh' 
luf It fitfrT^hon. 1 1 U • pt'rftri maUhtn. 
■aJstranilerftilBrahprDdiiwr. TukrMooihrr 



POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For (■• In C«llc|{efi and NodUial Schuolib Price 30 ocbU. 
Seal fne by poit by 

N. D. C. HODGES. 47 tMrnftUe Place, New York 



A New iethod of Treating Disease. At Siasconset, Nantucket Island, 



HOSPITAL REMEDIES. 

What are tbcy ? There is a new departure in 
the treatraent of disease. It consi%l9 in the 
collection of the spectres Dsed hy noted ^ledal- 
ist» of Europe and America, and bringing them 
wiihtn the reach of all. For infitunce, llie Irent- 
mrnt pursued by special physicians who IreAt 
indigestion, slomaca and liver troubles only, 
was obtained and prc|>ared. The treatment d 
other physicians celebrated for curing calaiih 
was procured, and so on till these incompntable 
cures now include disease of the lungs, kidneys, 
female weakness, rheiimaiism and ner%'ou» de- 
biliiy. 

This new method of "one remedy for one 
disease" muii appeal to the common senile of 
all Buffercts, many of whom have experienced 
the ill effects, and thoroughly realize llie ah* 
surdity of the claims of I'atent Medicines which 
are guaranteed to cure every ill out of a tingle 
bouTc. an6 the use of which, as statistics prove, 
Aas lutM^J mare it/tfuafAs ihan aieohol. A cir- 
cular describing these new remedies is sent free 
ail receipt of stamp to poy postage liy llnspital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 



THE CHEAPEST AtiO BtST 



fNoTo£KGI?/lV'JiVG(5* 

67 PARK PlflCE. NEW YORK 



SI 20 TO $275 THE SEASON. 
Ooean vlftwa: aurf tiallilnit: nu hot Anyt, maJoritt Of 
moaqntUtM. ClreaUra. 

DOUBLEDAY, 

ta Add Street. New York. 



The SaQYear Suinmer College of 
Laogaages. 

(Bemoved trom Amhent. Maasaohua^tta. and Oa 
we^. New york, to ButUqi^uq. Vt.> 

FIFTEENTH SESSION. JiilyQthtoAuguat t9lh. 

For toani and rooms address Uih H. L. 
Bnrritt, Burlington, Vt. 

"Tlttf HauVMir Summer 8«liool of La&Kuac<4i baJl 
oome lo bp « reoofOlKed factor In tbe edueatlciObl 
worlc of tbU eoonWy."— T*« Critic. 

For C&Ulofruea of the School, and Ciroulars 

of Dr. SanTonr'sBdutaitional Workx, nddreu, 

Dr. L. Sautxctk, Copley Terrace, Hoxbury, 

Boston, "iimnB. 



GRenAMFffiaN 



CHANCE FOR ALL 

'To Injoy u Cup of Perfect 
Tea A TNIAL OROIR ot 8^ 

I'lUmU of Kinu TM.BlUnr Ouloay. Ja- 
nui. tmiwrl&l. <.iiniH)B'ilor, Tonne Ky- 
•.-n. MUKd. Kjulldl BtwilMt or Hua 
Bum Oxiit. aBotnir mall on Tcratal of 
•xoa. B*par«MlNraad«aMwlMtlrltMl 
oCTcwfoii WOOL fliMli I1I111— laiil 
STcroncMtf b> s«lariwn»fiwoiirMto- 
t>r«W<t Tmj. OoR«m wtd BaatBCl^pwdM. For ht] nuiltfo- 
lanaddnrc HUM OaSAT AlODUCAM TEA M>, 
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CALENDAR OF SOCIETIES. 
BfoloEicAl Society, W&shingiton. 

May SI.— Theo. Oilt, Characteristics of 
the HalosauTuitbf or Lyoixinifs; C. Hart 
Merrian), Exhibition of Specimena of New 
Specie^ vt N'ortb AniericaD Hatnmals; J. 
N. Rose, Coulterclla. a New Uerniii of Cotn- 

Lpoeibe ; Jawph F. James. Organisms in the 

[St. Feler's SandMooe. 

Engineers' Club, St. Loais- 

May 31.— Georjre A. Brown, The Func- 
tion of the Govpnunent in a Plan for Gen- 
eral Trrigalion. In the discuiwion. Proftw- 
aor Niphfr ^id that c*xp«r)Di(*ut.a eiLU-udinj; 
a long period of yearn hail demon- 
rstzsted that the appanmt increase iu rainfall 
in forests was due to the taet that the rain 
caught in the ^aug^s was not aifected by 
'■■wind-currents. Improved forms of raiu- 
[.gaugea had shown that tlioro was no actual 
[differeDce between the amount of rain fall- 
ing in furesLi aud iu open places. 

Royal MeteoroIog;ical Society, London. 
May «!.— W. B. Tripp, Rainfall of tht- 
Globe. This was a comparatire chnmoIoRi- 
cut account of aoiae of tlie principal rain- 
fall records. The earliest record is that of 
FarU, which comnienoed in 1689. The 
English records began iu 17S6. The rain- 
fall uLwervationa iu thi' ituulhem hemisphere 
do not extend over a very long period. At 
Adelaide- thpy were commenced in 1881), 
but they do nut go back farther than 1866 
for New Zealand. The greatest full in any 
particular year at the stations given by tiie 
autlior was 180.9 inches at Bt. Bernard, in 
18S9: and the least, 3 inches, at San Diego, 
in California, in 1803. Dy combining the 
stations iu tite northern and tmnthcm hemi- 
spheres, the author fuida that in recent 
tiniee the veant witti tlie highest average 
rainfall were 187«, 18T9. and 1H8.S. and 
the yean with the lowest average were 
1894 and 1861. W. H. Dine^, Mutual In- 
fluence of Two Pressure PIhIto uptm E^ch 
Other, and Comparison of the PreSGuree 
upon Small and L^rge- Platm; On the Vari- 
atuma cf Pmsurc cawwd by the Wind 
blowing across the Mouth of a Tube. In 
these two papers the author giwH the re- 
sults of some experiments on wind-pressure 
which he has made mostly on a whirling- 

, machine at Hersbam, Surrey. From theae 
experiments it tteciiu probable that a de- 

•oreaaoof presBure per square foot with an 
Increase of size of plate may be taken as a 
general rule. 



A TEMPORARY BINDER 

for Scunct ii now ready, and will be nailed 

po»lp«irl n» receipt of 75 cents. 

This bindei U *tt«n|-, ilunible and 
cl«XVit, h»t i[)1t «{dc-4»Ile. and allows 
thi npening of ihe pBfn perfectly 
IIaL Any nunbor can be ukett oui 
ot npteoed withoai diaturtKac ibe 
Mhcn. Mid ibe paper* arc uai mud- 
Uted for iubw4)aea( pemntuii ttind- 
iof. FUed in thU bandM', Sritmet b 
always CMiv«ot«at («r r«(«T«ltce. 

N. D. C. HODGES. 

47 Ijfayatt* Plara, N. Y. 



CATARRH 

A NSW HUMS tKBATMlUtl. 

Sufferers are not generally aware that the*c 
di»eaM» arc contagious, or ibat ihey arc doe to 
ifae presence of living parasites In the lining 
membrane ol Ibe no«c and euttachian tubes. 
Microiscopic research, however, ha!> proved this 
to be a fact, and the result of thli) diKovcry is 
thai a simple remedy hiu been formulated where- 
by catarrh, catarrhal deafneu and hay fever arc 
permanently cured in from one to three (imple 
applic.itions made at home by the patient once 
in two weelu. 

N K. — This treatment is not a snuff or an 
oiniment ; both have been dijicarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is st»it free on 
receipt of sump (o pay postage, by A. H. Dii- 
on & Son. 337 and 339 WeM King Street. 
Toronto, Catuda. — ChriitiaM Adv^aU. 



SuRerert from Catarrhal lioablea should care- 
fully read the above. 



R. D. C. HODGES, 47 Lafayette PL. RewYork, 

An%\o%inc*:» an Jitnf I'ttMiHiiett 

Fact and Theory Papers 

THE SUPPRESSiOH OF COHSUMPTION. 

ByGoDrHETW. Haxblbtok, U.D. 12*. 40o. 

"The Uieatlniabtr Uaportuieo ot Ui» subjoet, the 
^mlDetio* of ttM! auttior and tbn aovalty of bin work 
kU eomblDc to rtutder Ui» little treatisv worttf ot 
■1>e«lal i.oniiiil«ratlDn. . . . W« twArtlly oom- 
ra«a(l Dr. UamblvtoD'a t>ookt»t and wiafa th«i« wen 
mom snch works."— EcUiotIkL Btmton Dailn Adver- 

THE SOCIETY AND THE "FAD." 

By APP1.ETOS MoBOAJf, E»f|, 13". 30 cents. 
In this t>ook Mr. Mor|i;an. wlio In prealdPiit ot tbtt 
New Vorlr 6bak«fl[)«ar« Socletj-. «»C«rurtL wb»t lie 
b^lf^vM to t>e the true fUDctlou u( a iihali<ui|ti<«n> 
8oc1My. whicb In miuiy reapeetx bo uwkpa M»ni- 
ttally sdenltflo. 

Risady June 7, 

PROTOPLASM AND LIFE. 

By C. F. Cox. 12*. T.-i conU. 

Tbn aiiUiur of tbia bonk wmh for docna jnani prval- 
dent ot tbn New Tork UloroacopIoAl Society, and la 
thU TOlumn tut nwta forth hlit vlvwa on the cpootttaw- 
oua f(r<n<>mtlcii theory and itji rftlatlon totlinf[naeral 
tbnorj- ijf evuLutiuu, aiul aii pnitopliuuD aiiil thn epil 
ductrlnn. 

ftrrtrfy Jut It 5. 

THE CHEROKEES IM PRE-COLUMBIAK TIMES 

By Ctrijb TnoMAp. 12". J;l. 

In Preparation. 
Tht Tornado. 

Br a. A. Hisn ot the U. H. HlftnaJ OeBue. 

la-*. $1. 

Foods and Food Adulteranti. 

fly BrHitB RtCBAaoa, Kt-prcaldent National Chem- 
loalSoolMy. 

Color In Nature. 
By O. Browx Ooode and othera. 



RUPTURE 

cared in itlpulatcd dme, 
NO DELAY FROM WORK. NO OPERATION. 

C»ll or mmJ UMKp for circnlar and rercreftee of ihow 
curwl. We hav« on htutd over ^oa itylci of iraiM*, (rum 
ft up. Mul uMpenaorte* ttt itl Und*. Ord«n filled by 
raailorwprca* to any pair ol (he United Su:«k 

C. A. U. BURNHAM, M.U., 

ijl^Utiia* Place, New York. 



Wants. 



fifd iy kit tt-irmiijii altaimmrn't, ar ^mf f-crt*» M^Mimf 
%amt ant tv fill ,* fvMitirm «/ tktx cJkttraftrr, bt it tkml 

net. fay Aaf» tht ' li'aml' imirrtfj umdrr tii'i krad 
rkse or ci^tr. if Mr latitflti Ik* fuhtiMhtr af ikt mil' 
*ilf ikaraetrr 0/ kintfifiicittirm Amy ftrifm i*rJkimt 
iif/ormatiem om amy Kitntifit tjuttti^m, iMr aiiJrtii 0/ 
amy tcitmtific Hutu, vr mrkciam in »kj nmy mt* tki4i*i- 
timn for a ^mr^att comamami wHk tkt ntttmre »/ tkw 
fmfrr, it eardiAllj imviUd ts tia •*. 
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ANTKD.-At th« Br]r»at (bimmor Sebool, Ron 
Ij-n. L. 1.. ■ Profeaaor to t«««h ih« botttay mxA 
t^Aoa of tbe aea, marine ltr«. Me., etc. July A- 
)^pt. F>, A1m>, a alx month*' t«rfn b«<tnnlO( now. 
Other p*peta pleaae oopy. K. BUtDB. A.M.. Prtn- 
OipmL 



AHCUITBCTraAL OBArODTSMAN. of ftmr 
yMira' pruiLtca] eKpvrierioe, wnnta employment 
(liirtnc thfl four inuntlw' aunnTH-r vacallim of the 
Nash. Inxtltutoof Trohnolocy. Brst i>f rrfirmwc", 
InoludiiMC former employer. Addreu I. M. BAB- 
BOWS. CO Dnlon Park. Boatoti. MaM. 

AN OHIO 8TATG ONITEBSITT ttntdnato d*- 
ttlrfH a |»i«Ul>tn fur ni'St. yr%* sm Ikhoratory 
KKHliitiint nr Imunirtnr in phcmtstry and phyirioe. 
Thrpp y»ar«' Hpfrclal preparation for aueh wotfc. 
Two yean' esperienoe In tv«i:biDc. RetereocM u to 
ohftraeteraad MhoUnblp. AddreasC. H. AKNOLO. 
O. K. I' , Calnmbaa. U. 



I 
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\\rAKTGD.~Ai tbe BRYANT BUHMEBBCQOOL. 
\ V Roslyo. L. I.. TUBBK profeiMrv to teax:b Sol- 
«Qcve. LttDKUkireK. MNthnniatlcH, «to. July ^Sept.B. 
AUo. « bIs moDllift' term becluDln^ now. lither 
pApt<r» (iteuBv fupj K. HINDS, A.M., Priiiriii»l. 

VUKADIATK u( PrlDO«toii. for eeverki ye«ra 
uiilvt-mlly Bludfnl utid Felluir to Biology, de- 
sire* It lUMltiiMi ri(hi-r t<i tii»ch t)l»loKy or m» awlat- 
Mut In a l.lnln|ilr«l likborstory. Would prefer tbe 
Ut««r KDd be RMilaflcd with a moderate aalary It tbe 
poaltlon afforded time for tbe proeecatloo ot orlgtual 
rmMfttcb. Addrniw. O 9., BOX M, PriDiwtou. N. J. 

TBE ADVERTISER— A Third Tear Sliidcnl Iu 
Booor Scieiiorn kL Tornuto llnivitmily. (■ sJUbic 
to takepuaitlon as SdTJi-noe Toai-bnr or Tnlor unlit 
ndit October Kn'taiisliwloand pr««ttcal innmcior 
in BloloCT- Cbenlnry, Pbyilea. MIneraloKy and 
Oeologv. LAtln and ftreek and other branenea ad- 
dltltmal If required. Youns. pK>d fAmllr B ofef - 
eooea a» to eb»ract«r and abllltr. CIIEMi A. I7!!TV. 
COLL.. TORONTO. 
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ANTED lufomiaUmi eoDonminK that produc- 
tlnn of Maebrooma la Rar<>fl aoo other plkoea. 
Addrew H. H. CBCHP, care Ky. Theologleal Sen'y. 
Frsnkfort, Ey. 



A SSAYKB.— Wanted pOHltlou an atiove. baa had 
llipii- yrarn' [irBntli-ul rx|.i«rirof'p lu a L'mdnn 
Brm of oKHajrrK In tfan Hknk nf Knfliuid, Bdyal Hint, 
etc., «it<' TDnn>Mirb bri'ivl^dici' oftialltoD asaarJOK. 
and ot Hkld. alUeraod li-A'l iirna. 1, PRED. JuIIl?- 
SON. Nortbsste Bn?«<<T7, Cant«rbury l£ng]aiid. 



I 



AN KXFEBIBNCED Teotantcal Cttomlat wtll be 
i\ open to eoRaicecaent Utla emumer. UigbiMil nf- 
Addrrsii DIRECTIIR. OOlnn of SntKiTQK. 



PROF. WTLUAM FINDLaT. ot the Phllad«tpbla 
loatitute dI Phyitliial Culture, laopea to angaM- 
dteul lu Mtmiiifr atbool to teach Free MotwmoIs, 
Waodn. Cluba. numb-belUi. Foni'lnti and SparHnr. 
Adilresa I.OM Arvh St.. Hhlla . Pu. 



Exchanges. 

iPracofeharcc lo all, llofaatltTactory ebaractcr. 
drcM N. D. C. Hodcca, 41 Lafayette Plwa, New 
VorV.I 

Waaied. — To eichui:* land and fre>h-w«t«r nolliiKa* 
<ptiacipally f/tll^ri AikaltmtUar. Clauuliac and t.ittcf 
anaam,)tar IhuK out in my CDll^tion. litis cxrhanyed. 
AddrcH E. H. Whirc, Bote »ai>, Actorii, Or. 

To eacHance for other boaln: .Meek'* Invertebrate 
PaLeantnJogv. Cope'i Creiace lu Vencbrata, t.«idy't 
F.xtinct Vertebntr Faunn. LctQUCrcux Cnuceoui Flon. 
AH b«iiig volunei of the Haydcn Final Reporta. Ad- 
dicM, Krvins liaU, T. N. Glover. SuScrti, N. V. 

Meteorite*. — Mr. Georee F. Kuni, 11 10 tj VnicB 
Square, New Yotk, or Hootilieii, N. j., will buy nt civa 
ia e3Kluiii(B (or whole or parU of meteorilea. Whole 
onei, andnciibed oock, aaa eaiire fatb eipcdaDy de- 
nted. 

Waated— To fumnb roots of £W<va/A«> Meadim. 
Sttrriumim fmrfttrrti. mni ul her wild Hovren, oaitve of 
Southern Wnoontln. in quantitiea. O. E. WlUard, Cu- 
rator r>r Muwam. AlbioD AcuUmy, Albion. Wk> 

For Exchange— FouTteen volume* Eacyclopedla Brtl- 
aanica (Stoddard'* ninth edition), twuiiJ Id leaiber — part 
ID orlitinat wrapMni, all a* naw— can a(ran|^c in (umbh 
vnlumci required 10 iniRiplrle *el, ant) mi volume* 
" American Naturalist " ia numbers. Want ■mall tcrew- 
ealllnc foot Inlhp and icitine j[a1*anofnctar and rheoMat. 
For paniculan addret* A. B. Canpbetl. UcKaaa Co,, 
Bndlord. Px. 



SCIENCE. 



LOW-PRICED BOOKS. 

Any of the foUcwiDg low-priced books will be 
mailet] postpaid on receipt of price. 

SCIENCE BOOK AGENCY, 
47 Lafayette Place, New York. 

AcMCLii.ruRM. Diaiottfc. Uy J' B. Denia*. •*, 9t.*a 
AjiiHAt, Food Rewurcc* n[ Different Nationt. By 

P. L- Sinmondi. ii' .. t.(M 

AnxmiOKo'* Agriculture. »S* J5 

BairiJiH Wikl-Fkxrcn Coniidend In Rcbtkxi lo 

laiecti Bjr >it John Lubbock i.»s 

ComiiaDd ChK-cory. By P. L.. Simin«n<l». t»". -JS 
DuiAiBM of Field and Garden Crop*, chieflr tick 

U ON cauwd by FuDfli. By W. O. ^mith. 

|6* I.JB 

Flovb«s Fruiti, and L««ve». By Sir Joha Lub- 
bock i.»i 

Fuowin. Tl)« Coloun of. By Grant Allen, la* i.od 
TiKrmL Selaclcd: Their Culture, Propasmtlon. 

and ManitfieiiiEnt ia th« C*rd<0 Bod Orchard. 

By C DowKJiiK- rz* . c.ja 

GABDiiNtHL. for Ladies, «od Comsanton to the 

FUiwcr>r..itilrn By Mrs. J. C. L.<iud'>«- •*"■ t-jo 
Hok: C>itii*ail<>n, CoiBniQK«, and I7*c*. By P- 

L, SiBaniondik. 11° i.tj 

HoMTiCULTUK*. The Theory of : or. An Aticnipt 

lo explain GanlcninK upan Phsnttological Priii> 

dple*. By J. IJndley and A. J. Uowhibk 

i«" t.ja 

Skwaoi Irngatlon by Fannm. By R. W. Birsh. 

•* 1,00 

SBWAfli UliliutMn. By B Latham. 8' .<» 

UutWi. Aninali and their Prodocti. By P. L. 

HtmmoiMlt, I A* t .■} 

ARCRITKCTIIRR AND SriLDING 
CONSTBDCXION. 

AitCHiTttciTit*. the Sicpplnjt-Sioae 10. By 

Th«aM* Mitchell. iH' fo 

Boiuui and Water Pipe*. Kitchen. By H. Griat- 

ahaer, K* 40 

BviLtMHc Conutruciioa. By Edward J. BtinelL 

!•• to 

CMtMiiios for Fumac«». Fitvplaccft, and Suaa- 

8oil«n. By k. ArnUtiHic. CE. )S* Sf> 

CooKiMO R*acc, Th«. By F. Dye. i»* to 

rRRslnTheairei. By E M.Shaw, ii* i.tf 

Gas FitieT'i Guide, lly J. Eld'ids*. ii* «» 

Hor-W\TaR Apfnraius, Fitting. Of F. Dye la* I.oo 
Hdi^Watkb .^pparBtui. Filial. By J. Eldndife. 

le" 4D 

Hor-WATHR Fitting and Sieas Ceokiac Appa> 

ruot. By F. I>ye. lA* V> 

PVMP Fitters Guide. By J. EMndyc. ia*-. «o 

Sraant-.Til uf Beaini under Trantrer»c LookU. By 

ProfeuoTW. All^ji. tV". jo 

ViirniJin"'« of Aiaerusn Owellinjc*. By David 

Be«well Ketd. M.D. it* 1,50 

Vumt-^Tios o( Buildin»«. ByW.F. Butler, if .50 

ASTttOMOnV AND KAVIfJATIOIf. 

AsTRowoMV toi Beginner*. By Frandt Felkywet, 

16° JO 

AsTKONi^MV, Lcuons to Elementary. By R. A. 

Proctor. 8* «B 

Boon with a Three-Inch TeleaeoM. Br CaM. 

WilIUw Nsble. S' ... --. 1.50 

MACNETt^M and the DerrAtion »( the CoapAM, 

Byjahn Mernfield, iS° yo 

Navio«ti»h. a I'lejiiM na. for the Ute of Stu- 
dent*. By Inhn Mcrrilield. i** i-so 

SlA-Rocms. Ine Shorted, and Maps (or Andinx 
them in a Few Second* (Great-CircIc Sailing). 
Bt It A. ProcUii. ^ 35 

Stoobnt's Atlas, The. By R. A. PrecUr. I* t.jo 

CHG9I18TBV. 

EiPiiMMBMTAi. Cbemiunr Im Jiutioc StudoAU. 
By T, F- Rcynoldt. 

Part L Intruduclory .... •••.••.•.>..■.. 45 

Pari 11. Non-Meul* ..._ ys 

Pan til. Meiah .. i.aj 

Part IV'. Chemlatry of Cifboa CooipoiiAdt. or 

Oioanic Cbemutry 1.90 

pAaADAV « Chcmiitry u( ii Cindle, 16* 8} 

PaACi'iCAL Chcoiiilty ; the Crinripln of tjnaUta- 

tive AnalyiU By William A.Tilden. 8'.... 4s 
Pkactkal Inorennic Ctieniittr>-, An tntri/duciion 
lo; or The Prtnciple* o( AmlytU. By William 

Jago. »• 4S 

PiACTKAt. Organic Analyaia, An liiiioduclion to. 

ByG«wc> E. R. Kllu. S" 30 

IQlTALiTATivc AaalyiU and Laboratorv Practice, 
Manual of. By T. E. Thorpe and M. M- Pai- 
li*an Muir. it" ■ . * j 
Qt.-*i.iTATiv« Chemical Analysi*. A Short Courts 
in. By Profewr I. M. Craft* and Pnil«HOt 
Charles A. SchaelTcr. r>' ... I.JO 
QuAUTATiva Chemical Aaalycii, An Elementary 
Manual of. By Uaur|c« Pcrlfini. ■** . ... 1.00 
QUAmtTArtvA Anatyti*. By II. Carni^ton Bol- 
ton. I' I.fO 



1.50 



»o.S 



QUAKriTATivK Cbemical Analy»u. By T. E. 

Thorpe, i8' 

Tau.ih for the Analyiii of a Simple Sail for Um 

in School Laboratoeic*. ByA.VInier. &*..., 

EDCCATI^N. 

Rrittmi and Awencaa Fdiiration. By Mayo W. 

Haieltine. ji' 

Cuirv'Na of the Obtcnrinc Pacultiea. By Rev. 

Wari«n Buitoo. 16* 

LibRkaT, The. By A. Lang, With a Cliaplei uo 

Modern ItluUmted Boob, by Aaslin Uobiaa. 

HAMArrr's Old Graek Kduratioa. lA* 

Makchbttsk Science Leciwrea for the People . 

Ov«KfiiiMt;Ri ia High School* in Denotuk. By 

Dr.H»l<l 

Sa«u(C and Thiaking. By W. K, CliSord.. 

SfKLLiNn Reform from en Kducaiunal Poini of 

View. By J. H. GladMone 



BLBOTRICI-rr. 

ALTnitATB Current M.achii»ery, By G. Kapp. 

!>• , .JO 

Chimutkv of the Secondary Bacteriet of Planij 

and Faun, By J, H. GUdaiooe and A.Tribe. i.oo 
DVNAMic Rlcclrkity. By Joha Houlunaon, J. A. 

SchoolbmJ. and R. K. Day. 18* 50 

DrN4wn>Ki.acTair Ma>-hin«*, Reccai Pnogreia in. 

By Profesaor Srlvanua P. Thonptoo. i8* so 

Elkcthk BeUa. By F. C. Allaoo. la* i.tj 

El.aCT«)c Liohliag from Central Station*. By G, 

Forbc«. 40 

Et.scTiiit.tTi, Supply of, by Local Authorittet, 

ByK.Hedge*. «• 40 

EtacntivMAOWrnc Telecnph. A TIand-Boak of 

the. B* A. E. LorioK. i8" - jo 

Ei.acTM>-MACKBT«. By Th. Du Moocal Tr.by 

C. J. Wharton 75 

Buicniu- r«i,Ei^KArHV. By P. S. Beccher. i£*. . .40 
iNCAMtinv RWT F.Iectric l.tthi«. with Particular 

Rcfcrmce 10 the EdiK>n Lamp* ai the I'ari* 

Eahibition. By C'lmtc Th. Da Moncet. W. 

H, Proeoe. }. W. Howell. ;ind others. i8' . . . . .50 
Iki>i:ilti(in Cbtu& : How M»de and Hoar Uted, 

i8' - 90 

SraROimi and Diainetcr of Glcctric ConducA>n. 

ByC. Forb**, 8' 40 

TaaaWTKiAi. MogneUMit and ihe Magnelum of 

Iron Vb**«K. By Pmlcuor Furman Kogcn. 

iB" f> 

TMeaMo-ELKcmiciTv. By A. Run. S* yj 

WRiNmasin Electric Ughtng. By V. Stepheot. 

)•* 1,00 



KKCINBBBIIfG. 



By 



ActuAt. Lateral Premure of Euthwork, The, 

Benjamin Baker, it* 

Ahchki, Theory of. By Ptofeacor W, Allan. i8* 
AacHRS. 1 hrory of Solid and Bracad. By Wtlltam 

Cam, C E. .8« 

B^AMt and Girdcn Practical Formula* (or ibtu 

Ke«»ta»ce. By P. H. Phllfcrick. iS' 
BiitLaa Incnittation and Corroeiaa. By P. J. 

Rnmn . 1 A" . . 

Bkiihik and TnnncI Centm. By John B. Hc- 

Masier.CE. i8" ' 

Bhido*. Oa the Theory and CalcuUtio>i of Con- 

linuou*. By M^Btlield Hcrrimau, Ph.D. 18° 
Bridi.ki. Practical Treatuc on the Propcttie* of 

Coniinuoiti. By Charici Bender, CK. <B*.. 
CAata-MAKiKG of Suipcniiain BrUna By W. 

fliUtenhrand. C.e. if 

CoMrot'HD Engine*, Tr. trota the French o( A. 

Mallet, ir 

Flow of Water ia Open ChaniHb, Pipe*, Condnibs 

Seweni, etc.; mth Table*. By P. ]. Flynn, 

C.E. i8« 

FouKDAtioMS. By Profemor Julct Catidard, C.E, 

Tr, from the breach. t8* 
FuciiOK of Air in .Mines. By J, J. Atkuuoa. 

iB* 

FvKt. By C. VfiWiam .Siemcnv, D.C L ; to which 

li appcndc'l ihr Value u( Artifietal Fuel ai 

cotnparcd with Coal, by John Wornald. C.E, 

iB" 

Cama met with ta Coal-Min«a, By }. J. Atkin- 
son. iS* 

HaucoiKAi. Dhliqae Atche«, Tneatite on the 

Theory ot ihe CMUtruciion of. By Joha L. 

Culiey.CE. tf 

HiGM Matonry Danu. By John B. McMaster, 

CE. is- :,.. 

How to draw a Sitaighi Line : A l.«cture on Link. 

aet. By A. B. Kempe 
AKiNC Machlau. From the French of M. 

Le DouK. 16" .'. 

KiMBMATiCK u| Machinery. By PtoleMor ICaa> 

nedy^ With an InlnHluctioo fay PiofHMir R. 

H. Thurston. 18" ... . 

LlNKACcs: ihc nlAerent Fiwoit and Vt** of Ar« 

ticulaicd Unkh By J. D. C. Dc Root. i«>.. 
Maximum S(te«*c* in Framed Bridiic*. By Pro- 

f«MOt W.lliamCain.CE. iB* 

MKrAi-s and iheir Chief Industrial A police ifawa. 

By C. R. A. WHghr 

MBtALS, The Faligxic nf, under Reocatcd Strain*. 

Fro a the German ol I'role**>r Ludwiu Spanu* 

enburgh.with a Prelacc by S II Shreve.A.M. 

i8* 

PuATB Girder ConttrMction. By l*ami HiraL tft* 
PaAcncAL Oestgnlng of Retaining Walh- By 

Arthur Jacob. A. B. t«' 

Pa'^onnoMS of Pin* utod in Bridge*. By Cbaila 

Bender. C.F,. i8» 
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Railroad Ecvnoaiic*; or, Note*, with CofamcBU, 

By 5. W. RAbifiKMi.C.E. i8* p> 

RrTAiMtxo Walb, StKchafged and Different Forms 

of. By Jamca S. Tate, C.E. 18* lo.jo 

Satbty Valve*. By Richatd H, Buel, CE. if .» 
SxBw Arches. By Pr^letNir E. W. Hyxle, CE. 

Illu*. Ii" go 

Stadia Surveying. The Theorv of Stadia Meaa- • 

urement*. By Arthur Winifow, 18* p> 

SniAM-Boilor EKpkMKm*. Ry Zerah Colbum. iB" .jO 
SraAM>E«ciKB ladicatof, 1 ne, and ita L'*b By 

W.B.LeVan. iS" .|o 

SrBAM Iniecion, Tr. from the Fiench of K. Le«n 

Pochei i8» .. .IS 

SmiiACR Re*«rvait«, Oa the Deaigning and CoB- 

kiiuction o(. By Arthur Jacob, A.B, 18*..., .jb 
STRKMorti ot Materials. By William Kent. CE, 

i8« ... so 
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THE TORNADO: THEOKIKS; OBJECTIONS- 

Vt is somewhat difficult to ^re an adequate idra of the 
development of theunes or pure speculations in this subject. 
Owiu^ to the couijjiex nature of the pheDonieuoii. and the 
well-Digb utter lack of observatious iu the regtou of toruado- 
forDiation, the earlier views were more or less crude, and 
in Kome {mrticuLara have been itlig'hily muditl^'d ns broader 
and more cooiprehensire generalizations have been made. 
We Bhall be surprised, however, to find, on a careful study, 
how few changes the last fifty years have wrought. The origi- 
nal and essential ideas of tomndo-ffeDeration and of sources 
of its power rciuaiu to-day as first propounded by Espy in 
1S40. Since his day, ProfcKior Ferrel has boeu the most 
prominent ex[>onent and anigdifler of bis views: and. with 
very few exceptions, theorists have followed Ferrel down to 
the present time. In many respects it would be agreat advan- 
tage if one could girean inijiartial and trustworthy summing- 
up of the views of these men, and could bring out distinctly 
their frradual development. It will be far safer, however, 
since there are scores of students to-day who call in question 
many of these deducUons. to give, aa far as possible, an un- 
biassed risumi of these theories in the exact words of their 
defenders, and thus enable any one for himself to examine 
their adequacy for explaining the phenomena as they ara 
roanKested before our eyes. 

Espy'i Views. 

It is not a little remarkable thai the first investigator of 
auy note in this field based all bis theories on direct experi- 
ment in the lalmratory. All theorists since Bspy's day have 
not considered that there was any need of pm[)ounding: any 
of thfse qnestio?tR to Nature herself, but have coiUenletl 
themselves with the assnoiptions and necessarily imperfect 
and crude resTilts obtained by the first exi»erimeuter. This 
is the more remarkable when we consider the extreme grav- 
ity of the subject, and the methotls employed in all other 
sciences, except meteorology, to establish upon a Hrm and 
impreguahle basis such profound and far-reaching theories. 
Kspy's few and simple <iX|ieriments at ahniTst tlie very dawn 
of this science have never been repeated by theorists as far 
as the writer is aware. This one fact would seem of the ex- 
tremest importauce; and when we see, further, tliat even 
Espy himself was entirely unable to account for some of the 
anomalies in tliese very experiments, we can but feel the ex- 
treme necessity of further light. This feeling has t»orne 
fruit in other countries, as is shown by the diligence recently 
manifested io researches wiih rapidly revolving fans, which 
cause a supi>osed simulation of the pheuomeua in nature. 
While we can never hope to completely unravel the myste- 



ries bidden in our storms until wequestion Nature herself in 
her own great IalH>ratory, yet we can insist upon an examina- 
tion of the original researches used as a basis for these theo- 
ries, and demand a determination of their adequacy upon 
which to base the completer speculations of modem times. 
Nepbelescope. 

The apparatus Espy used he called a "cloud-examiner." 
It consisted of a glass cylindrical vessel, having^ attached to 
it by an 0|)eiiing at the top (I) a condensing sjTinge. by 
which the air iu the vessel could be compressed; (2) a glass 
U-tube half full of mereurj*. by which the amount of com- 
pression could l>e measured ; (3) a stop-cock between the 
syringe and the vesseL "After the instrument is charged, 
the stop cock is turned, and the pump removed. When the 
air within acquires the temperature of the air without, a 
measure is carefully applied to the barometer gauge to ascer-l 
tain how much higher the mercury stands in the outer le^ 
than in the inner; the stop-cock is then turned, and the air 
permitted to escape: and at the moment of equilibrium the 
stop cock is closed again. Now, as the cock is closed at the 
moment the grealast oold is produced by expansion, the mer- 
cury in the outer leg will begin to ascend, and that in the 
inner leg to descend, because the air within re<:eives heat 
from without: and the difference of level, being measured 
as Ijeforo, will indicate the numl)er of degrees cooled by i^ 
given expansion. When dry air is used in the experimeDt, 
the temperature is reduced, about twice as much as when 
moist air is used, 6n account of latent caloric evolved in the 
latter case by t)ie formation of cloud which is plainly visi- 
ble." Saturation of the air was attempted by placing a little 
water in the bottom of the vessel. The amount of com- 
pression varied from two to twenty-five inches; that is, the 
gauge indicated an increased pressure inside the veaBsl, 
amounting in some instances to nearly that of an atmos- 
phere. These experiments w«re certainly unique: and, 
while we shall see that they by no means prove Espy's the- 
ory, yet they must be regarded as a step in ihe right direc- 
tion, and a faithful elfurt to elucidate a most complex prob- 
lem. As all clouds iu these experiments were formed by ex- 
pansion of compressed air, it is not a little remarkable to 
read the following as Espy's method of forming clouds, given 
by Professor Ferrel: "As E^py with a few strokes of the 
handle of an air-pump produced a cloud in the receiver from 
the ex])Ansion and cooling of the moist air within, so nature, 
by means of a whirl in the open atmosphere, products a cloud 
in the vortex of a tornado, from the expansion and cooling 
of the air there, on account of the partial vacuum caused by 
the centrifugal force of the gj-ralions." It is entirely prob- 
able that the rapidity of this expansion and conaeqaaut oool- 
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ing was very much greater than can ever oocur in nature. 
tt is also probable that his air was far from saturation, and 
that the cloud he saw was due to dust which was pumped in. 
Experiment has shown that such a cloud can be formed in 
quite dry air, provided the expansion is quick enough. ' 

One very important element does not seem to have been 
considered, and that is the velocity of escape of the com- 
pressed air needed to form a cloud. It is probable that this 
was more than five hundred feet per second, or at least fifty 
times as great as dan ever take place in the formation of 
cloud in our storms. It is a little singular that Espy him- 
self did not discover more than he did. He found, that, 
while the results be obtained with dry air were very regular 
and constant, yet with moist air they were just the con- 
trary ; and the irregularities seemed to depend in part upon 
the interval after the compression, before the escape of the 
air. The following table is of much interest, and shows, in 
the first column, the number of minutes after compression, 
before opening the stop-cock, and, in the second column, the 
ratio between the amount of compression and the final read- 
ing of the gauge. In dry air this ratio was found to be from 
four to five; so that if Espy's statement just given is cor- 
rect, that the temperature with dry air is reduced twice as 
much as with moist, the ratios should be eight to ten in 
this second column, according to his reasoning. 

, Minutes. Batio. UiuuteB. Ratio, 

18,160 4.2 860 6.0 

10,080 7.C 180 7.8 

7,200 4.5 180 6,0 

5,760 4.5 180 7.4 

5,760 4.2 180 7.0 

5,040 4.3 90 6.9 

4,830 ' 4.4 60 7,4 

4,320 4.5 60 7.4 

1,800 4.4 , 15 5.5 

1,680 4.5 10 7.8 

1,200 4.7 10 5.1 

1,080 5.5 

Espy considers this result, "so contrary to all our notions 
since the experiments of Dalton on the subject of the dew- 
point," very remarkable. 

We have not all the data needed to give a complete ex- 
planation of Espy's results, but this much we do know : if 
Espy bad allowed a slower escape of the moist air, there 
would have been no cloud, and he would have had no dif- 
ference between dry and moist air. When the explosion 
was ver^ sudden, a cloud was formed, and the conditions 
inside the apparatus were very different from those with dry 
air, but not because of the liberation of latent caloric. At 
the end of ten minutes he found the ratio much smaller, ap- 
parently, than at the end of an hour or two; and after that 
the ratio diminished until it became exactly what it was in 
dry air. It is plain that this final result could not be at- 
tributed to the gradual n on -saturation of the air, as Espy 
thought. There are no other experiments made by Espy 
under exactly similar conditions of temperature in moist and 
dry air. The evidence is conclusive, from these and other 
more recent experiments by the writer, ^hat practically no 
different result will be produced, whether moist or dry air 
be introduced into the nephelescope. 

I have dwelt upon these experiments at some length for 
the reason that they form the sum and substance of all ef- 
forts in this line up to very recent times. 



Upon these experiments depend all of Espy's theories as to 
tornado-formation, and he has been quite closely followed in 
all views as to the essence of the forces underlying our most 
violent tornadoes. Mr. Espy gives the following rSaumS of 
his theories as ascertained and promulgated by the French 
Academy of Sciences: — 

"If a very extended stratum of warm and humid air at 
rest covers the surface of a region of land or sea, and by any 
cause whatever {for example, a less local density) an as- 
cending current is formed in this mass of humid air, the as- 
cending force, instead of diminishing in consequence of the 
elevation of the rising column, will increase with the height 
of the column exactly as though a current of hydrogen was 
rising through the common air, which current would be 
pushed towards the top of the atmosphere with a force and 
velocity in proportion to its height. This column of heated 
air may also be compared to that in chimneys and stove- 
pi^s, of which the draught is in proportion to the height of 
the pipe containing the warm air. What, then, is the cause 
which renders the warm and humid ascending current lighter 
in each of its parts than the air which is found at the same 
height with these different portions of the ascending col- 
umn? 

"This cause, according to the sufficiently exact calculations 
of Mr. Espy, is the constantly higher temperature which the 
ascending column retains, and which proceeds from the heat 
furnished by the partial condensation of the vapor mixed with 
the air, making this ascending column a true column of 
heated air, that is to say, of a lighter gas; for the weight of 
the water which passes into the liquid state is far from com- 
pensating the excess of levity which proceeds from the more 
elevated temperature which the air preserves. 

"Thus the higher the column is, the greater is the ascend- 
ing force; and the rushing-in of the surrounding air on all 
sides will be produced with more energy. To understand 
this effect better, let us consider a mass of warm and dry air 
rising in the midst of a colder atmosphere. In proportion 
as this air rises it will expand, because of the less pressure 
which it will experience, and consequently become colder; 
it will arrive then quickly at an equilibrium both of tempera- 
ture and pressure with a layer more or less elevated, which 
it will soon reach, and in which it will remain ; but if this 
only cause of cold, expansion, is overbalanced by a cause of 
beat (for example, the heat furnished by the vapor which is 
condensing), this air will remain constantly warmer than 
would have been necessary to attain the same temperature 
and pressure a|^ the surrounding air. It will then be con- 
stantly lighter; and the higher the column, the greater the 
ascending force." 

This statement contains, perhaps, as clear a view of Espy's 
theories as can be obtained. There are, however, one or two 
additional opinions, regarding tornadoes specifically, that 
should be mentioned. Mr. Espy says, "Suppose a receiver 
(Fig. 4) only a few hundred yards in diameter, but so lofty 
that its top would reach to where the barometer would stand 
at 10 inches, and that it obtained air about 25.26°, for ex- 
ample, hotter than the air on the outside, this latter' being 
at a mean, 32°. The. column of air then in the inside of the 



receiver would he expanded 



2S.25 



of the whole, or ono- 



505.26 
twentieth of the whole bulk. Now, as the air on the outside 
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of the receiver, from the Burfaee of the earth to the top of 
tbo receiver, weighs 30 inches of mercury, the air od the 
Inside will weifirh unlj 10 inclics; and of course it will be 
pressed upwanls ajfaiust the upper end of the receiver at a 
with a force of about half a pound on the square iucb, the 
bottom of the receiver being open at c. 

"AIro, if a barometer Ahould be placed in the inside at the 
top a, it would stand an inch higher than one on t)ie out- 
side at the same height: therefore, tf a small hole should be 
made iu the top of the receiver, the air would epoutout with 
a velocity due to a head of pressure equal lo one inch of 
mervury. This is equal in weight to about dOO feet of air of 
mean density at Uie earth's surface. The velocity with 
which it would spout, on supposilion of Us having this den- 
sity, will be found to be 8 4/901) = 2-lt) fe«t per second (lf!4 
miles per hour). But the nir at the top a is only one-third 
the assumed density, provided no allowance is made for tem 
peraturo; and as the velocity of spoutiag fluids under equal 




no. 4. 

preasuro is inversely as the square root of their densities, the 
real velocity with which tlic air will spout out at a will be 
240 v'3 ^ 415 feet |rer second (283 miles per hour). 

"If, now, we suppose the whole top of the receiver to be 
taken nlT, the velocity will be the same, if there is no fric- 
tion up the sides of the receiver, and the air gets freely in at 
the bottom; an allowance, of course, being made for the re- 
action of the air in the upper part of the receiver on the air 
below, iu conaequeucc of the velocity increasing all the way 
up. If wo remove the entire sides of the receiver, it is mani- 
fest that the heated column of air, which we suppose lo be 
the same as before, would spread out laterally in ascending, 
in the form of au inverted cone, or mushroom, as exhibited 
by the (lott«^d lines p, s, n, e. 

"When the air near the earth's surface becomes very much 
heated, or very highly charged with aqueous vapor, such an 
ascending column as is here imagined may actually take 
place, and be kept up for a long time. The difference of 
lempemturc of the ascending column and that of the atmos- 
phere through which it parses may be much greater than that 
here lupiMHed, partly caused by its greater teuii>erature be- 
low, but chiefly from tlte great quantity of latent caloric 
evolved by the condenaaliou of vapor into cloud." 



These quotations might be multiplied by the score; but 
enough has been givea to show that Espy relied upon h\» 
experiments with the uepholescope for the facts upon which 
to base his theory, and that, according to his view, the set- 
ting-free of latent caloric by the condensation of moisture in 
au uprushing current was the principal factor to be consid- 
ered in tornado-generation. 

Ferrel's Views. 

Professor FeiTcl began writing upon mathematical theo- 
ries in meteorology more than thirly years ago. and it will 
be of some interest to quote from both the earlier uud laler 
works. According to these earlier views, we may consider 
that there are two forces acting in the produftion of a tor- 
nado or htirricanc: 1. A primitive impulse, Kuch as an ab- 
normal heating of the air, thus giving rise to an upwaitl 
tendency; 2. A constantly acting force. "This force (2) 
may be furuished by the coudc-usatiou of vapor ascending iu 
the upward current in the middle of tbo hurricane, iu ac* 
cordance with Prtjfwwor Espy's theory of storms and rains. 
According to this theory, all storms are produced by an as- 
cending current of warmer atmosphere saturated with moist- 
ure, and this current is kept in motion by the continual rare- 
faction of the atmosphere above by means of the caloric 
given out of the va|>or which is condensed as il ascends 10 
colder regions above. The violence of the hurricane, and 
also its duration, depend upon the quantity of va|hjr sup- 
plied by the currents flowing in below" (see Na«kcUle Jour- 
nal of Medicine and Surgery, 1S5(J). 

Again: " The precetliug condition, found in the unequal 
distribution of teTtijK>ruturc, must bo regarded simply as a 
primary cauue uf disturUtuce. giving rise merely lo the ini- 
tial cyclonic disturbances; for without other conditions, 
depending upon the hygrometric state of the atmosphere, and 
uiK>n the rate of decrease of tem[)erature with increase of 
altitude in the atmoapbere generally in which the cyclone 
exists, we would have no cyclone of long continuance or of 
much violence. If air is saturated with vapor, after ascend- 
ing to only a moderate elevation, its tension and tempera- 
ture are so much diminished that the va]>or is condensed 
intit cloud and rain; and the heat giveu out iu the conden- 
sation of the vaiK>r as the air ascends prevents the rapid 
cooling which tAkes place in dry air, and the rate of cooling* 
with increase of altitude is reduced, in ordinary tempera- 
tures and elevations, to less than half of what it ia in dry air. 
Torna<locs are simply very small cyclones, extending over, 
so small uu urea that the effect of the earifa's rotation has no 
sensible iufluence; and the gyrations arise from a disturbed 
stale of the atmosphere in which the tornado occun, which 
renders it impossible for the air (o How from all sides to- 
wards a centre without running into gyrations around that 
centre." An illustration of this principle is giveu in the 
flow of water from a basin by an opening at the bottom. 
'* In a tornado the diminution of pressure and tension in the 
centre arixes almost entirely from the centrifugal force. On 
account of the rapidity of the gyrations near the centre, this 
diminution of pressure may be very great there, while at a 
very short distance from the centre it is imperceptible. 
When these gyrations begin above, aa they uitu^lyda, since 
the air there is most frequently in the slate of unstable 
equilibrium (i.e.. having a tendency to rush upward), they 
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gradually extend downwnrd; for the gyratiouB cause a great 
diminution of teosion and of density, and tbo air eouse- 
quenlly in the centre rusbes up witb great velocity, and that 
below of the still unagitated strata is dmwn in to supply its 
place, which likewise runs into gyrations around the centre, 
BO that the gyrations in a very short time extend down to 
the earth's surface. The whole column of gyrating air is 
like a tall flue conlaintng very rarefied air, the centrifugal 
force of the gyrations acting as a harrier to prevent the 
inflow of air from all sides into the interior: and if the 
gyrations at the earth's surface were as rapid a.s Ihose above, 
it would be similar to such a flue witb all the draught cut 
off. 

"But very near the earth these gyrations, and conse- 
quently the centrifugal force, are very much diminished on 
account of the friction at the surface, and this allows the 
air to rush in quite near the surface to supply the draught 
of th« interior ascending current " {see American Jotimat 
of Science, July, 1861). 

These views are reijeatetl or ampli6ed in " Recent Ad- 
vances in Meteorology'' (IKKfi), with the following sugges- 
tions added: *' When the air expands as it is heated, it re- 
quires a greater quantity of hf>al to raise ita tem])erature 
through l*^, since in this case worL is done, and it is done 
at the expense of beat supplied. Ad atlditional amount of 
beat, therefore, the e<]uivalent of llie work dune, bos to be 
supplied." "The complete teni|>eralure conditions of a 
cyclone, therefore, rarely extend down to the earthV surface, 
but the interchanging and gyratory motions, commencing 
first up ill the cloud regions, are soon proiMtgatd downwards 
to the earth's surface by the action through friction of the 
upper strata upon the lower ones." i^^teaking of unstable 
equilibrium, we find, " Currents of air at the earth's surface 
which come from a warmer latitude are caused to tlow 
under the colder upper strata, where the normal motion is 
nearly eastward. In Uie »Dutb-«ast octant within tbe 
cyclone, the surface currents are from the south, bringing 
warm and moist air northward under the cold-air currents 
above from the north. This increases tbe temperature 
below, and decreases it above, and gives rise to the large 
vertical gnulient of temperntnre, decreasing with Increasoof 
aititude, which is necessary to the unstable state" 

A few final quotations are made from "Popular Treatise 
on the Winds'' (1889):— 

"The pressure near the centre of tornadoes becomes very 
much diminished, and in their {lassage over a place there is 
sometimes u very sudden change in pressure. Corks fly 
from empty bottles, cellar-doors are burst ojHin against the 
force of a strong wind blowing against them on the outside, 
the walls of houses are thrown outward on all sides." "The 
direction of the general drift of the air is very nearly that of 
the progressive motion of the tornado, and so mostly from 
flouth'west to north-east. Tlie velocity of this is alwayseon- 
aiderable in comparison with, though generally much less 
than, tbe gyratory velocity of the violent part of the tor- 
nado.^' Professor Ferrel quotes a statement regarding the 
fall of trees in the Gentry County tornado: "Those on the 
south (right-hand) side of the centre were pointing to the 
eaat and north-east, and even north-west when very near 
tbe centre. On the north side they were pointing north- 
west, west, south-west, and south-east," 



Hail-Storms. 

"A hail-Btorro is simply a tornado in which the ascending 
currents are so strong, and reach so high up into the upper 
strata of the atmosphere, that the raindrops arc carried, ap 
into tbe cold regions above, where they are frozen into bail.'* 
Tbe tlieorelical velocity needed I0 keep up a hail-.ttone 2.5S 
inches in diameter i-s one hundred miles per hour. The fall 
of rain and hail is said to always precede the tornado by 
to thirty minute*. » 

Thunder-storms. 

"Tlie fundamental conditions of thunder-storms, as of 
clones and Li>rnadf>eR, are the state of unstable equilibriui 
at least for saturated if not for dry air, and a high relative 
humidity. lo what are usually called thunder-slortus, the 
conditions arc ncai-Iy or quite absent which give rise to a 
gyratory circulation over a large area, such as takes place in 
the case of cyclones, and usually the conditions are wanting 
which give rise to small local and violent torn ad ic, gyrations, 
though most tornadoes are thunder-storms. According to^ 
Finley, "of 473 cases in which tbe atmospheric condittoi 
preceding tornadoes were observed, 410 were reported tta 
lent thunder-storms." If the air is in the unstable stale, ai 
over a given circular area is a little warmer and light 
tlian that of tbe surrounding parts, there is set up a vcrtii 
circulation, with au ascending current in tbe interior, aoi 
an incoming current from all sides in the lower part of tbe 
air, to supply tbe ascending current. In the interior as- 
cending current the height of incipient condensation and of 
the base of the cloud depends upon tbe depies^ioii nf the 
dew-poiut of tbe air; and tbe aqueous vapor above that 
height is condensed, falls as raiu, and cools the air through 
which it falls, until its temperature is lower than that of the 
surrounding air. This central cooled air, being now heavier 
than the snrrounding air, both on account of its greater 
density and the amount of falling rain pressing on it, nottr 
gradually settles down, and causes au outward current in all 
directions from the centre. If there were at any one time 
rain and ball fHlIing with uuiform velocity equivalent lo a 
raiufall i*{ 13.1] millimetres iu depth, it would increase the 
barometric pressure 1 millimelre; and from this alone would 
arise a squall with a velocity of about M miles per bour^ 
making no allowance for friction." 

Uore than two thousand pages have been perused in mak- 
ing these quotations. While no one person, perhaps, could 
give a perfect rfsumi of such a mass of matter, yet it is hoped 
that no imi>ortant theory has been omitted. 

Faye's Views. 

It is m^ce&sary to mention one other theory that has be 
maintained by M. Faye of Paris. He has made a study 
the appearances on the sun around his spots, and has t)een led 
to conclude that action in terrestrifil storms is analogous in 
many respects. He thinks that this action originates in the 
upper atmosphere, and is propagated downward to 
earth. A storm is practically a whirl in the swift-mcvii 
easterly current, similsir to whirls in streams where an 
struction exists. This theory calls for a siitglo remarl 
There does iiot seem to be a cause existent in the atmospbi 
in any degree adequate to set up such a whirl, unless we ap- 
peal to some force outside of the motion of the upper cur- 
rent. The transfer of tbe origin of tbe storm to the upper 
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Hcurreut is satisfuctory, aud we baveseou that Professor For- 

^prvl Lus duue the same thinfif in bis laler studies. Tbe fatal 

objectiou to Fayc's view is, that a duwurusfa of air nuist 

• necessarily cause its bcatiug; aud it has been proved Ihal in 
such a case there can he uo condensation of vapor and pre- 
cipitation, but just the reverse. 

Object ioDB. 

I am well aware that Ibc jiu^iitiou of au objector is au uci- 
i«nviable oue, and to be avoided if possible. It seems to me, 
however, that all niodera tlicories of tornadoes have in- 
trenched themselves Whind such a flimsy breastwork of fact 
that they can be regarded as little more than the "baseless 
fabric of a dream,'' and it is very important that the utter 
Taluelessness of these supposed experiiueuta be demonstrated. 
An attempt has been amdo to give, as nearly as could be 
f4one Id so short a space, all the theories tliat have bad their 
origin in Espy's ext>eriments, and it ia my purpose to exam- 
ine these a little in detail. 

^ft Nephelescope. 

Tlie earlier form of this apparatus just described was su- 
perseded some years later by a double instrument, with 
which very exiensive refiearcbes were made. These later 
experiments were much more complicated than the earlier, 
but. when properly interpreted, do not seem to lead to any 
different conclusions. It has already been shown thai Espy 
was entirely misled by his results, and that, if they show 
any Ihiu^ at all. (hey show that moist air did not behave 
^■4]itTerently in his apparatus from dry. Somewhat the same 
^'line of research, carried on by the writer with the beet of 
modern appliances, has shown conclusively that no different 

Itesult is had on the condensation of cloud from moist air 
Chan frtjni the expansion of air in which no cloud is formed 
<(see American Meteorological Journal, September, IBSD). * 

In tornado-g'eneration there must be (1) a primitive im- 

^» pulse or au unstable equilibrium, brought about (a) by a 

^■local diuiinutiou of density, or (5) by an abnormal lieuttnfir of 

tbe air uear the earth, or (c) by a warm current f mm the south 

IUDderruonin^ a cooler from the north; (2) a CDUstanlty acl- 
ijiff force furnished by the condensation of vapor in an up- 
rush ioK column of warm, moist air, which produces rarefaction 
by means of the caloric jfiven out of the vapor; (3) work per- 
formed by the uprushing air in pushing atnde the atmos- 
phere into which it expands; (4) gyrations of great velocity 
from right to left set up in the uprushing air, which, from 
^Vtbe centrifugal effect, produce a grt-at dlniinutioti of prcsa- 
^Bure (corks lly from empty bottles, cellar-<]oors are thrown 
^foff, whole houses burst o|ien, etc.) ; (5) a violent inrush of 
air into the partial vacuum in the centre, the whole effect 
being likened to that of heated air rushing into a flue or 
chimney; (fi) an origin of these motions in the cloud region 
from which they are gradually propagated to the eai-lh by 
tbe action through friction of the upper strata upon the 
lower; (7) a progressive motion of the tornado in the direc- 
tion of the general drift of the atmosphere from south-west 
to north-east; (8) frequently a passing from a severe thun- 
4ler-Btorm into a tornado. 

Let ns consider each of these theories in turn. 

1. A Primitive luprxsE, — It is a mistake to suppose that 
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the sun heats any (uirticular locality, whereby circumscribed 
ascending currents are set up. The butteet part of the day, 
that is. the time during which the heating effect is greatest^ 
is aWut one hour, so that the heat of the sun acts uniformly 
upon a circle about a thousand miles in diameter. This 
heat acts only upon the earih's surface, and that in turn 
upon a layer of air only a few fe*t in thickness, as has been 
proved by experiment. To avoid these ditftculties, it has 
been suggested that warm south wind uudcrruns that which 
is cooler from the north. This, however, is an impossible 
condition, for the denser must always be beneath the lighter; 
moreover, as we have seen before, the clouds are always id 
the same direction as the lower wind. Finally, by (?) we 
see, that, if the lornado drifts in the upper current from 
south-west to north east, that current certainly cannot be 
from ttift north. 

3, 3. CONDKSSATIOS OK VaPOB, A^TO WORK PRRPORHBD. — 

There is nothing in the science of meteorology, or possibly in 
any physical science, that has been developed from such a 
worthless origin as this theory of ihe liberation of energy on 
the condensation of moisture. We have already seen that 
Kspy's own researches contradicted themselves. Ought we 
not to be allowed to theorize a little on this question! 
The most important effect of the liberation of latent heat 
is conceded to be the heating of the air. which produces a 
marked diminution of density. In cooling any air, we must 
consider the heating effect upon the surrounding air; that, 
is, if a moss of air is cooled, tbe heat must be used up either 
in performing work or in heating other air. Take a cubic 
foot of saturated air at SO', and cool it duwu to 79^ by 
expansion: moisture is condensed, and latent heat becomes 
sensible. For the sake of tbe argument. let xis suppose that 
a fraction of this heat is used in i»erforiiiiiig the work of ex- 
pansion The remainder of the heat will warm up, let us 
say, a cubic foot of air near by to above 81°, thereby ren- 
dering it no longer saturated. Wo shall have, then, one 
cnbir foot of air at 79" and saturated, and another at above 
81^ and unsjituraled. If we mix these, we shall have two 
cubic feet of air at just above 80" and unsaturated, and this 
must be cooled below 80" to soturalo it; so that theair in no 
wise is heated by the liberation of latent heat. 

We may look at this from another standpoint. The lib- 
eration of an intiujtesimal amount of latent beat from the 
condensation of moisture would be just sufficient to re- 
evaporate the condensed moisture, so that no heat could be 
spared for boating the air. Even if a portion of the heat is 
used up in performing leork, it is very plain that that could 
not bo u.sed in heating the air. Surely, no one thinks for a 
moment that this heal from condensation can be used for two 
puriHMe.s, each of which must lake all of it at the same lime. 
This reasonmg is so obvious, tlial it is difficult to see how the 
force of it can be avoided. We have arrived at precisely the 
same result both by most careful experiment and by an un- 
answerable train of reasoning. The proof is overwhelming 
that this great source of energy amounts to nothing. 

The following language, recently used by Professor Davis, 
seems very remarkable. When the air is warm aud satu- 
rated, he says {American Meteorological Journal, Decem- 
ber, 1SH9), ''a given amount of cooling causes a larger 
amount of condensation than the same cooling of cold satu- 
rated air. This is thoroughly in accord with well-tried 
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pliyaical principleB; it has been abundantly teAted byexperi- 
luent, both on a small scale In the Ittboratory. and. ai we 
may say, on a large wale in nature; it is universally mc- 
cepleU by men eminent in physical study, whose original 
ability and careful, studious work have led them lo be re- 
garded as uuthoriliea in their science, but who, beinjr au- 
thorities, have not thereby becoir.e arbitrary and irrational. 
Il IB therefore difficult to underatand wliy the question 
should be HO ronfuKed by Hazen in the American Meteoro- 
logical Journal. September, l^fl.'" 

We have already seen that these so-called authorities have 
tried uo personal experiments, — at least. Ferrcl does not al- 
lude to any sucb exi>er)nients, — and have been entirely mis- 
led by a few crude and contradictory rriiearelies. Is it not 
high time that this appeal to authorities be done away with/ 
One of the main ai^uments advanced in support of storm 
theorieit is that such men as Kerrel, Kann, Mohn, an<l a 
host of others, are agree*!.— agreed, however, as we have 
seeD, upon exceedingly unsatisfactory evidence. Professor 
Davis suggests that these theories rest upon eK|>criaients, 
"aa we may say, ou a large scale iu nature." This certainly 
is far from the truth. All the reasoning regarding the 
diminution of temperature in dry and moist air as we ascend 
in Ihe atmosphere is founded upon purely theoretical con- 
Biderattons. Every experimenl, whether in the laboratory 
or in nature, has provrd that these theories, in their sum 
and substance, are false. Bnt there is no use in arguing 
this question, t am so confident of my position in Ihiscou- 
Iroversy, and have become so deeply interested iu studies 
regarding it. that 1 propose riskiuga little money upon it. 

I will give a hundred dollars to the first physicist who 
will show that I'i'py'K observations and experiments with 
the nephelescope, as published in his " Philosophy uf 
Storms." giving the ctfects of expansion in moist and dry 
air. when proiMjrly interpreted, prove his theory. 

It will be necessary to show,^ 

1. That the rise of mercury in the gauge after expansion 
was entirely due to heat from outside. 

2. That the speed of expansion Hspy used, or the amount 
of cooling from expansion, was comparable to the probable 
speed of expausion in the free air. 

3. Thai by placing water in the bottom of the nephele- 
scope the air would be saturate*!. 

4. That air, under the conditions observed by Espy, will 
loee ita dew-point or become unsaturated to the extent of 
four or five degrees iu twenty hours. 

5. That the cloud Espy observed was not largely formed 
by dust pumped into partly dry air, 

6. How. if the heat liberated on coudenBaiiou of the 
uioislurc is used iu performing the work of expansion, there 
can be any beat from that source for expanding the air. 

?, "Why, if there is any latent heat set free on condensa- 
tion in saturated air, it would not at once re-evaporate the 
condensed moisture, or heatthe surrounding air to an unsat- 
urated state. 

R. That if latent heat is set free on the formation of a 
cloud in the nephelescope, its effect does not disappear at 
the moment the eloud disappears, provided none of Ihe moist- 
ure settles to the bottom or sides of the nephelescope. 

9. By means of delicate thermometprs, that there is not 
jiractically the same effect upon the air, as regards heat, in 



expansions like these, whether we use dry or moist air, or, 
what is the same (hing, disprove the experiments and state^ 
menls made in the American Meteorological Journal, Sep- 
tember, 1889. 

(CoBtlnutd oo p. S06.] 




MENTAL SCIENCE. 
Motor Hallucinations.' 

Thk balluctnntlons movt frequentlj* recognised are thow 
sight and hearing. SorDething ia seen that bss no objective ex 
tittence. or soutetliinK ia heard when no sound h made. Tl>ere 
however, another form of hallucination to which attention h 
been directeil. In thu hallucinations connetried wftb language, all' 
tbew varieties are evident. loiaginaiy words are seen or hea 
and tliey luuy also be fell as movements. One patient, subject 
all kinds of bnllHcinatiune, perceived internal voices corapelli 
her to do and say things against her will ; hut (here was no sou 
emitted, and the patient perceived the sense of the words by 
moremeots impreiised upim tier tongue. Several other cases ba 
been re|>orted in wbich mvssaKes are received, not by si|;hl 
hearing, hut by the fefhng of movements in the ariicululo 
apparatus. In one case thi« vras unaecompuaied by any otb 
menial defect^ so that it was a ptu'e ca«e of verbal hallucinatioa 
of tliis motor type. Tbit« haUucination hiu ito fivat proluhly in tbe 
thir<l frontal couvolutiun, tbe «ime part that i»i alTecled when 
motor aphakia Hnte in, -~ a condition in which the [falient ta able 
to underetand written and spoken words, but is unable to give 
expression to his thoughts for lack of t)ie associatJOD between tbe 
wonls and the motor fedings in the organs where tboee woris are 
to be ri.>rmed. Tbe hnlluciuation thus arising may be of various 
degrees of oogencj: it may l>e entirety sfnsory, or there may be 
slight movements of the articulatory apparatus, or there may be 
an irresistible tendency to speak the words (hat are imparted to 
the tongue. Unreover. there iiomvtimes ucL-uru Uie ballucinsUioa 
that the patient is speaking, and yet he utters no word. Hen 
there is in part an auditory hallucination, but also in part a motor 
one: for the patient has tbe reelin;:^ of having made tlie movements 
oeceesary for speaking the words. 

While tbe speotal deveJopment of speech makes the motor ballu- 
cinationa of speech unusually prominent, they are by oo means 
Hmiled to this type, but niay ocrcur in any tield of motor action. 
Wliile sleeping, we often have tbe feeling of going through fatigu- 
ing and complicated motionei, when in reality no movement lakes 
place. This is likewi«ie to be n>ferr(Kl to a stimulation uf these 
cortical centres. Bimilarly we dream of falling down a precipice 
or of flying, — ha Ituci nations cf|ually frtHjuent in insanity. 
not unlikely that this wa-n the baci^ of the Higbts through tbe 
of the witche<< and thu»e poB8es:»ed. A special class of tbeae 
sations ariijng from the stimulation of a central organ is to 
found iu cttM-s of auiputatiuu. T( is u-ell known, tliuf. when an 
arm or a leg has been lost, tbe person still retains all tbe feelings 
of tbe lost member. Tbe hallucination is at times so definite that 
tbe clinching of the separate fingers may be felt, though tbe arm. 
and hand havu lieon gone for years. Out uf ninety eaaca, there 
were only four who did not de«oril>e these hallacinatory sensa- 
tions. Wbilo these ballucinationa are in part senitory, there are 
also motor. Some fee) (he movements in the absent hand, de- 
scribing its position an in the act uf grasping, uf writing, and ■a> 
on. Tbe sent of these i^ensationn is doubtless id the brain and 
those portions from which the innervation impulses arose w 
the limb wa-s intact. 

With regard (o (lie genesis of (he hallucinatiotis, we seem w: 
ranted in assuming three stages in their formation. The first 
central, and consists in forming a sensory image of t5e mot 
ment; the second is centrifugal, and coubista of an impulse 
tbe centre to (he muscles and nerves; tbe tliird ia centripei 
indicating that the jM-riphBral organs of looomoliOD have ondi 
gone the changes due to the movement. That the last stage 
not neceaaary to the production of the motor hallucination 
shown in tbe case or tlK> amputated limbs and elsewhere. W 

1 H. Tunbnriiii, In Rovnc Jirbrauaijiia. Majt 10, 190. 
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Snd, too. that all of the tjpeit of motor hallucination are ex- 
plicable as o^ntrai irritations of tlie*e centres, in n-hii'h these 
dilTerent factors an prvwiit in vuriuus degrees. Tlie nature of 
these cetttrm wuul<l in each cflKe be both sensorj* and motor; and 
the haUuHnation, if properlv analyzed, wmild alao be of the 
mixed form. 

Color-Vitioo and Color-Bliodoeti. 

Mr. n. Brudenell Carter,' in a lecture before the Uojal Inatltu- 
lioD, outlined the position of uiodern science upon this important 
topic, and tnnu bis reuiark<i the rollowiiiK pointn maj l>e selected : 
the |»erceptive layer of the human retina consist** of rodfi and 
cones; in theceniie of the retina, only cone« occur; in a ring around 
thiti. each cone ia Huriouuded by a circle of rods; and aa we recede 
from the oentTc. the proportion of rodfi to cuoee becomes larger 
and laiKer. Tliene is i^ood n;a»on (or bt-lieving that cotor-vi«ton 
ifl limited to the cone«, and certainly the perception of color ia 
bent whi^re the cones are inodt numerous. Nocturnal animalti 
bare a leas perfect development of cones than diurnal ones. The 
limitations nf the cotor-senae on the human retina are very con- 
Mdemhte. The color-iwnt*e iei complcbe for throe fundamental 
colors i>f the kpeclnim for not inor« than thirty degrees of tbo 
field, ift limited 10 red and violet in a small ring oufcHidt^ ihis Bctd. 
and from there on 'a sensitive only to differences of light and 
ahade. In the lower nnimalH, especially in tbow having their 
eyua more on th« »ide of their heodx and possessing acute vision, 
we 6nd a power of perceiving colors over b much larger urea of 
thi) rfttna: and thia ht a^^eoriat^d, aa liaa been i>hown in birdf, in 
80DU! reptiles, and in fishes, with a more abundant and more even 
diatritHition of the cones over (he retina. There hu recently 
been observed upon the cones of some birds, globules of a colored 
oil, which trausiuit only light of their own color; and green, 
orange, and reil drop*i prevailed in the birds examined. Why thia 
is at) reiuaiuH to be dt'termined. 

When the condition that exiMta normally in the outer zones of 
the retina exiuta ahw In the centre, we havu culor-blindncas; but 
such a dt^gree of color-blind Qe->8 is tare, if indeed it exists at alL 
Tbe more common defect is that which exi»tH in the zone ear- 
rounding; tbe fovea; that is. a blindneMt to green. Such persons 
can difitingtmh violet and yeJlow, and they can nee red, but 
cannot distinguiah it aa a color from p^een. The moat common 
detect, however, is a blindneas to red ; and an extremely rare 
form is blindness to violet. Tbe Young-Helmboltz theory re- 
gards tlw defect in tbe rod-blind person as a paralysis or an ah- 
aence of the rod- perceiving elements in the retina. To such a 
one, Kpectral red is not absoliiiely invirtible. but appears as a green 
of feeble luminosity, and tbe brightest pnrt of hia spectrum is in 
th^bluv-griicn. When grwn sliuiulatcs tbe eye of tl»e green- 
blind, there reniilts tbe white of tbe green-hlind, which to ordinary 
eyes in sort of rone-colnr. To lioth red and green blind, then, 
these two colors are indifitinguisbable, the only difference being 
that to tbe red-blind the red. and to the green-hlind the green. 
seemA, in comfMirison with the oiber, of foeblo luminosity. By 
looking At colored objectit through a glasn of peaoock-hhie the 
colors will apiiear aomewhat as tboy do to a red-blind perstTn, and 
by looking at them tbrough a purple glass they will appear some- 
what aa tliey do to the green-blind. Those defects exist in about 
four percent of tbe male population, and in about one-tenth of one 
per cent of tlie female. 

With reg;ard t^i the dangers resulting from the placing of color- 
blind persons in re:'ponflible positionH, it Ik easy both to exiiggerale 
and to UQdere«tiiuate them We naturally think of the railway 
and marine service, in which colored signals are useil; and it is 
certain that a oonsiderable number of those thus employed saffor 
from this organic and therefore incurable defect. We would be 
apt to think that such persons would at once reveal the defect, 
and thus be released from duty. We must remember, however, 
that Ihe existence of thiH defect remained unknown until about a 
hundred years ng:o. and that it is often concealed by the correct 
rue of color-names, — a rather easy art for tbe color blind to ac- 
quire. And, again, these pervonu always know where to look for 
a signal, and henco under ordinary occasions the slight distinction 

• Sm Natum JUy 1&. IWO. 




they make between red and green, aided by good luck, may be 
Buflicient to avoid accidents. The methods of testing and discOT* 
ering this defect are various, but they all depend upon matching, 
colors and avoiding the use of color-namea in the process, 
are all degrees of the defect, from a tendency to confusion of darl 
greens aqd reds and a hesitjition in deciding between them, 
absolute indiHtingoiabability of pronounced shades of them. The 
necessity of nn examination in all p05t« in which color-distinction 
is necessary is now recognised, and governmental regulations 
upon the matter have been largely adopted. It may lie advisable 
to add that there is a form of imperfect color- p^Tcept ion not at all 
related to color blindness, but sometimea confused with it. It is 
simply a lack of practice and of training in color distinctions. 
It is quite tfinrprising with what ignorance of C4.>lors and their 
various shades children may grow op. This is a thing that may 
be taught, and is now frequently introduced into primary educa- 
tion. 

NOTES AND NEWS. 

AUONO the geographical expeditions which are decided npOB] 
for next summer in Russia, one u of unusual inten.-st, that to the 
Black Sea. The physical features of this important and deep ba- 
sin are so little known that we have little infprmation on the 
depth at even a short distance from the shore. As to tlie tem- 
perature, salinity, etc., of Die water at great depths^ we have 
only a few obHervations along tbe eastern mast by Profeseor Ijip- 
schin, and near the entrance to the Bosporus by Count Admiral 
Makarow. La-^t winter, Professor Kloasnwaky and Dr. Andriie- 
sow, in a memoir addressed totbecoimctj of the Imgierial 
Geographical Society, showed clearly the importance of an ini 
tigution ot the deeper part of this sea. It was warmly supported! 
by the society, and the Ministry of Marine sends a vt>*«i f<tr this i 
purpose on a cruise of a month's duration. Tlie nautical part of 
the ficienlittc work will tie under the direction of CapL-Lieut. 
Spindler, while the Geographical Society sends Drs. Wrangell, A. 
Woeikof, and Andrussow. the la-it mentiimed of wliom will have 
charge of the botany and zo&logy. 

—The fc^lizabeth Thomp)«»n Science Fund, which has been es- 
tabhshed by Mn*. Eli^alieth Tliomiwon of Slamrunl. Conn., "for 
the odvaucenieot and proeecution of scientific research in Its 
broodest sense,'' now amounts to twenty six thousand dollaiH. 
As accumulated income will be available Deceml>er next, the 
trustees desire to receive Bpplicationi? for appropriations in aid of 
scientific work. Tbia endowment is not for the beneBt of any one 
department of science, but it is the intention of the tnistees to 
^ve the preference to those investigations which cannot otheiv 
wise l>e provided for, which have for their object tbe advance- 
ment of human knowlt^dge or Ibe benefit of mankind in general, 
rather than to rcaeorchee directed to the solatiui of questions of 
merely local importance. Applications for aflmtance from this 
fund, in order to receive consideration, must Iw accompanied by 
full information, especially in regard to the following points; 1. 
Precise amount re»iuired. Applicants are reoiinded that one dol- 
lar is approximately equivalent to four English shillings, four 
German marks, Ave French franca, or five Italian lire. 9. Exact 
nature of the investigation proposed. 8. Conditions under which 
the research is to be prosecuted. 4. Manner in which tlie appro- 
priation asked for is to be expended. All applications nhould 
reach before December, 18M, the secretary of the board of ima- 
tees, Dr. C. S. Mtnot, Harvard Medical .School, Boston, Masa.| 
U.S.A. It is intended t«> make new gran tH at the end of 1890* 
The tnustees are disinclined, for the present, to make any grant: 
exceeding three hundred dollars: decided preferem* will be given 
to applications for smaller amounts. A list of the grants hitherto 
made, amounting to atwut six tbouaand dollars, is ^ven in a cir- 
cular just issued by tbe trostees. 

—Tlie .American Swedenborg Printing and Publishing Com-- 
pany of this city are issuing the more important of Htvedenborg'a' 
writings in clearly (irinled pocket volumeB. "Angelic Wisdom 
concerning the Divine Lo^'e and the Divine Wbdoni," tbe latest - 
lasue from their press, is a model of neatness snd of good took 
making. 
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THE TORNADO: THEORIES; OBJECTIONS. 

[Continued from p. 856.] 

Professor Davis says, furtfaer, " It is a mistake to say that 
the latent heat, when liberated, will warm the air enough to 
allow the condensed vapor to evaporate again; fortbe latent 
heat is completely expended in the work of pushing away the 
air that surrounds the ascending expanding mass, and there- 
fore cannot be applied to any other task. Espy made this 
error for a time, but afterwards corrected himself. It is re- 
grettable to see the error now revived by Hazen." I am 
sure no one could ask for a stronger confirmation of his 
views than this from an opponent. If the above argument 
amounts to any thing, it declares that the latent heat of con- 
densation would certainly immediately re-evaporate the 
moisture, unless it were used up in performing loork. If it 
is used for this purpose, it certainly and most emphatically 
cannot be used for causing a rarefaction in the cloud, and 
for increasing the energy of the tornado. Professor Davis 
is entirely wrong in his allusion to Espy. I am inclined to 
think that even Espy, with all his disadvantages, was too 
well informed to adopt such a doubtful and visionary idea as 
this of efifective work performed in the free upper air. There 



is not one scintilla of evidence that he ever considered this 
question, except, pcMsibly, to deny that any thing of the 
kind was to be thought of. 

I challenge Professor Davis, or any one else, to show by 
Espy^s writings that he disposed of any of his heat on this 
hypothesis, or that he ever thought that the latent heat would 
re-evaporate the moisture. He very quickly saw that the 
liberation of so much latent heat as his theory called for 
would heat up the air enormously, and was forced to dispose 
of it by radiation into space. It is probable that the amount 
of energy made effective by this so-called "work" in the 
free upper air is infinitesimal as regards the development of 
force. The explosions that Espy made in his nephelescope 
caused the air to rush with a velocity of perhaps a thousand 
feet per second. This enormous velocity caused a aufficient 
cooling to produce a cloud, which, however, was quickly 
evaporated. AH reliable experiments have shown that the 
expansion of saturated air at velocities probably at least ten 
times as great as can ever occur in nature does not produce 
any cloud; and we see the reason for this in the fact that 
the latent heat made sensible dora not permit the formation 
of cloud, for the condensing moisture is re-evaporated before 
it becomes visible. 

It is a very significant fact, and one that has been borne 
in upon me with no little force by conversation with others, 
that Ferrel has introduced a long general discussion of this 
question of work performed by expanding air in his two 
lastest treatises, but has nowhere made this theory available, 
or even discussed it, in connection with the generation of 
storms or tornadoes. It would seem as though the amount 
of effective energy ought to be computed very closely, and 
its proper place given it. It is probable that an ascending 
cylinder of air a hundred miles in diameter would not pro- 
duce any effective energy or any expenditure of heat in its 
centre from this cause. I am inclined to think that the 
total energy that can ever be developed from an ascending 
mass of saturated air is no whit greater than what may be 
called the balloon effect. If a hot-air balloon rises in the air 
at the rate of ten feet per second, it has carried a certain 
weight, say three thousand pounds, to twenty thousand feet, 
and there we have potential energy; but, if the balloon de- 
scends at the same rate, there will be no display of extraor- 
dinary force. If, instead of the confined mass of enormously 
heated air, we had a mass of air heated a few degrees above 
the surrounding air, it would rise; but here the air would 
spread over a great space, and we would not have the con- 
centrated potential energy that we had in the balloon. To 
Bay that this air had any power of producing effective en- 
^rgj, or even to say that it could have arisen at all without 
the corresponding descent of nearly an equal amount of 
cooler air, is highly problematical. 

4, 5. Gyrations in the Uprushing Air and a Violent 
Inrush. — We have already seen that the evidence for these 
gyrations is exceedingly contradictory, and the weight of 
evidence is overwhelmingly against them. It would almost 
seem as though this theory were introduced to avoid a seri- 
ous difilculty; at all events, we hear nothing of it for nearly 
forty years after the first studies. It is plain that a partial 
vacuum, if there were one, would be filled at once by the 
air rushing from all sides. Has this theory been invented to 
provide a whirling mass having sufficient conmsteDcy to keep 
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out the iDQowiup air? This theory really proves too much; 
for, if lliere is tliis enormous centrifug'al effect protluciiiK a 
partial Taciiiirr, how ir it poNtible for moist air to liow in 
Rgainst the cenfrifufjal effect? The theorelical explanation 
that there is friction at the earth's Burface, which hreaks up 
the centrifugal effect at thai i>oiul, is exceedingly unsatis- 
factory. 

It is ffiveu as a proof of this vacuum, that ''corks tly from 
empt3' bottles." I have searched the tornado literature 
through and through, and liave not fouod a siiigle well- 
authenticated case of this phcnamcnon. The questions 
naturally anse, "Why were corks put in empty botllesf" 
also "Why did not the corks fly from the full bntllfw?" It 
is probable that empty bottles and corks wfre found in a 
cellar, and the theory could have very easily arisen that 
t^y had met with a separution. It would be very interest- 
ing to have a conHrnmlion of this fact. It is said that whole 
houses somftimes burst from the passage of this partial 
vacuum. We have already advanced an explanation of 
this. 

It should he noted that nearly all pictureH of tornado-fun- 
nels make tbem exceedingly circumscribed, perhapN not 
more than ton feet across at the tip (see Fig. 1). The earli- 
est represenlatiou of a tornado-cloud is very different from 
this, and it is pn>bahle that the iuiaginalion lias liad alto- 
gether loo much to do with all these later pictures. It is to 
be hoped that wherever possible, in future drawings, there 
will be given some idea of the size of the funnel. If houses 
are affected, ilie funnel should be at least from a hundred 
to two hundred feet across at the earth. A remarkable eri- 
dence of the desire for showing a gyration in a loraado-cloud 
is to be found in tljp quotation regarding the Gentry County 
' tornado, from Professor Ferrel's last book, at p. 354. This 
statement was of an observation in which it was claimed 
ihal trees on the north side of the track were thrown to the 
west and aouth-west. As shown in Fig. 3, Uiis ie exactly 
the way trees ought to be thrown, if this theory of a gyra- 
Uon is a correct one. This is the only instance, if we grdnt 
its authenticity, in which, out of a hundred or a hundred 
and fifty reports of this phenomenon, trees were ever thrown 
this way. The evidence of this kind is overwhelmingly in 
favor of the fiupiKwition that there is no gyration. 

6. OftHiix IS THE Cloud Rboion. — There can be no doubt 
that the tornoilo originates in the cloud region ; but to say 
that this must be from an unstable equilibrium at that |K)int, 
is a violent assumption. The sun, coulrar>- to theory, un- 
doubtedly lieaU up a cloud su that there is a steady increase 
of temperature with height, as shown by balloon observa- 
tions; but there is no unstable equilibrium, though theory 
indicates that this should be enormous under these condi- 
tions. The tornado frequently arises after sunset, when 
there is no abnormal heating of the cloud, This transfer of 
the primitive impulse from the earth to the cloud is very 
itigniflcant, and seems to have beou done to avoid a diffi- 
culty; which, however, has been iucrt^ased rather thafi 
avoided. The hypothesis t^at such a disturbance, after 
starting in the cloud region, is transmitted through friction 
to the earth's surface, seems a little strained, when we re- 
flect, that, according to computation, it would require more 
than twenty .vears for such transmission through a depth of 
three hundred feet. 



7. A pROOBEsaivE Motion in tbb Dwrr of the Utpbb 
CURRKXT. — If the general storm motion is in this drift, it 
certainly seems'impitssible to ascribe that of the tornado to 
the same. The toma<lo moves with a velocity fully double 
that of the general storm, and it is probable that the centre 
of its motion is not more than halFthe height of the former; 
and, as it is known that the velocity of the current increases 
rapidly with the height, it is safe to say that the drift at the 
"power "of the Loruado is not more than half that in the 
case of the general storm. It is also impossible to account 
for the motion of the tornado for more than a hundred 
miles, unless it has its own generating force, through the 
drift of the upper current. If ths cloud is about three 
thousand feet high [not an underestimate), the motion of 
the upper part will approxiaiate double that of the lower, 
and, in spite of the utmost centrifugal action, it would in a 
few minutes be torn apart. The hypothesis that the upper 
part breaks off, and re-forms iLself in front, and afterward 
oommunicales its gyrations to the earth through a friction- 
less medium, must be regarded as one of the most strained 
that was ever advauc4;d. This would bi-eak up the abso- 
lutely uccessury continuity of the vertical ascending current, 
and would be fatal to the whole lornudo theory. 

8. A Similarity bbtwekn THtrsDER-STORMa aicd Torna- 
does. — This view was advanced prominently in 1684, and in 
the past few years baa become a most important factor in all 
discussions. It demands a notice by itself, which will bo 
given loler. 

It will" be asked, Is not the foregoing a too severe setting 
forth of the general weakness of tornado theoriea } Is not 
there some good to be gotten out of such theories, even if 
there are some points not fully settled i I leave the ques- 
tions where they stand. I have not tried to overdraw the pic- 
ture. The essential weakness of such theories is a starting 
from Insufficient data and reasoning regarding most com- 
plex motions in a region in which we have hardly a dozen 
reliable records. It may be put down as an undoubted fact 
that un greut advance can be hoped for in such studies, ex- 
cept the abandonment of these theories, until we investigate 
carefully the region where all these disturbances arc devel- 
oped. H. A. Hazen. 



ON THE GROUP OF METEORITRS RRCF.NTLY DISCOV- 
EREU IN BUENUAM TOWNSHIP, KIO^VA COUNTY, 
KAN.i 

About four ycnrs ago the farmers of Brenham Township 
ploughed up a number of heavy objecla, which they used to 
weight down haystacks and for other such purposes, as they 
would have ueed tiowlders. It was discitvered in March lavt that 
tbe»e were not comuiun rocks, but an iuterestiuK group of mete- 
orites. nuin>»ering oVL>r twt'cty in nil. weighing together about 
3,000 pounds, and individually from 400 pounds down toooe ounce 
each. They were found emiiedded at a shght dt>pUi iu the soil, 
which here, for about one hundred feet iu depth, is formed of a 
pleiaiix-L-nc marl, urigioally the bottom of an anricnt lake, scat- 
tere<l over n Hurfaoe oTer one mile in length; priuctpally, however, 
in a square of al>oDt sixty acres. 

What is now Kiowa I'onnty, Kan.. Bvu years ago foraied parla 
of EkJwards and Comanche Comities, and was occupied by large ^ 
ranges and cattle-ranches. Bienliani Tuwnship, or Township 27 
as it was then called, Is in tl\e north-western part of Kiowa 
Couuty, is covered by a htf^h prairie with some areas of saud-UiUs, 
> Pint ADUouaoed At tbe New Tork Ao«dMa7 of SclutCM. April 7, IBM). 
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and has an altitude or al>out 290 fe«t above sea-level. Bome 
dnuns of the bend waters of the M(>dir[ne Hiver and it^ tributaries, 
farther aoutti, become rarined and vallfyu; and th«re a gravel 
occur*, the fithriH of mioceae " Loup Fork " conglomerutes. But 
OD the high prairie oot a atoue of any kind is to be found: hence 
the ranchmen and flettlera were greatly surpri<>ed at flndinic henry 
rocks or slonee projecting; through the prairie mxl. 

Several years ago. Mr. I>avi8, a lawyer at Greeusburg, identified 
thefte a& ueleoritve; and oltliouKli the feruierH hod known this for 
a long lime, yet, ntrange to say, no iiitporlunce was attached to 



The hifltory of mme of these pieces is quite remarltablo. Th» 
SS. 72-pound piece wait found on the Evans place, was loet, and 
again found in a hole made by some hoffa under a barbed>wire 
fence. The 75-pound mass was used hy Mrs. Kimberiy to bold 
down a cetlar-door or the cover of a raio-barrel. No. 3 was used 
to keep down a stable-roof. The 40S pound tnasA (called by the 
farmers tbe " moon meteorite **) waj covered by only three inches 
of eoil. and t>roke a ploaglisbare when it was struck. Appar- 
ently none of tbe masses were buried (o a gieeter depth than five 
or six inches. 



no. 1. — PRAIKIS LAND, KIHBKKI.V P.^RH 



Uiem until >Ira. Kiinberly applied to Profettaor F. W. CraRin, of 
Washburn University, in the early part of March. It waa not 
tintil tbe 13th of March that Professor Crngiu secured four of these 
masses. 

They were nearly all found by being struck by mowinK-machines, 
ploughsliaree, com- cultivators, or other farm implements. Uver 
twenty distinct massea have been reported; but it is very evident, 
fmm Hie weight and other fact«, that some have been noted sev- 
eral timen over. 



The lOl.S-poiind, the 7l.i>-p(>Dnd, and the SG-pound akaases wem 
found four years ago by a cowboy, when the ranch had not yet' 
lieeo occupied by bettlera, and was simply used as a cattle-range. 
He was unable to move thum to the "Gn-tjn'n Htage Station," now 
Gr(«nflburg, eight miles distant, and so burieil tlium in tbe gulch 
a mile north-west of the ■■ FVancisco Claim." .\bout a year after- 
ward he became ill, and died; but before bis death he comrouni- 
cuted the burial of the "three strange rocks," as he called them, 
to two of the (settlers, who aucoeeded in 6iidiog them and briagiog 
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Pia. a. -TOWN MAP BRENHAM T0WK8HIP, 

(Tht Mt«rlsk dflnotM Iba Bpots wtwre met«orite« worn found ) 



The townsbfpA are reckoned f rfmi the luise-line, the 40th parallel; 
and the ranf^, from the 6th principal meridian, which crooees 
Kaoaas about longitude 97^ 30' west of Greenwich. 

Brenbam Township (37) is made up of thirty-six sections, each 
one mile wjuare, numbering from Ko. I to No. 86. The meteor- 
itee seem to have been scattered north-east and south-west, and to 
have covered an area over one mile in length. 8ome of the mete- 
orites fell on the east half of the north-west quarter. Section 37, 
Township 38, Range 17, west of tbe Otb principal ueridiaa. 



thorn to the new town of Greensburg about a year after his death. 
The 55-iK)t]nd mass was carrtud over by a neighbor, who osed it 
to weight down hi« haystack. 

Professor Snow of Lawrenee, Kan.. vWled TCiowa Coiinty eev-j 
eral lime«, and tbe last time obtained the 10I.6*pound mass in the-T 
streets of Greensburg, the county weat, where it had lain for several 
years In front of a lawyer's real-estate office. 

The exterior of alt the masaes shows the characteristic pitting. 
The Hurfacea have all been mure or less oxidirad hy exposure to, 
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the elements, sUowinj; tbat the fall is aot reoeot, and tbat the 
origiiiAl mass waa mmie t.4 cryetalline iron as well us oC iron filled 
with crystals of ohvioc: in othor words, the masM^s shon- two dis- 
tinct groups. Of these, the 845-pouDd and the 75-pound onf« sre 
nickelireroiis iron of a highly octahedral structure aad cleavage. 
and are cailltteH, while the otherv are nteteoric iron containing 
olivine, and Itetong to Uto group known as " pnllasites." 

The lar|^:est ma-W, a pnllanite, weighii 466 poitndn, or 311.818 
k]lo«. It ie thick, rtlif^htlv flattened, triangular in form. Humewhat 
heart-shaped, and measures through llie longest part 61 oeotime- 
trea. or 2H inches; acrowi the widest part, 4i centiraelree, or 19 
incbea; and in the thickest part, 37 centimetre«, or M^ inches. It 
iaroverefl with large indentations niensiiring lOx" >< •' cenlimetres. 
The coating in more or less oxidized, hut the oUrine is i)erceptible 
in all parts ot the muas. 

The diint;uiiioQH of the 84fi-pound mnes (1$6.81S kila^) are 
OOXSTx^Ocentimetres, or24tf xl4iXlUit>(-*hc8. It iaulightly urch- 
shapefl, is an iron with man; pittinga, and shown the characteristic 
magnetic oxide of iron crunt. 

The IM l-pound ma»8 (t>5.WHt kilos) is somewhat rounded, w\lh a 
curular deprcasioo un uni- »ide. 

There aitf two mussea weighing 13'5 pounds (&8.S6S kitoo) and 
rti.m pounds (35.09-i kilos) respectively. * 

The 101. 5-pound uiAf^^v [4*^ Ifl6 kilos) is almost round, meaAuring 
85x28x37 centimetres tI3Jx lOixHJJ inches). The exterior is 
evenly pitied, and the c«^ntn? of each pitting is an olivine crystal. 

The 7o pound one (34.09 kilos) is uu iron, and measures 
S2x&34XlScenlimetrea (l£jx84xAt incheR). ttia in shape likca 
pear or ham. covered with large ptCtinga. The crust has been 
changed somewhat by weathering. 

The 71.J^pound mass {SiAW kilos (tneaaurea 37x38x32 ceuli- 
metre? (10^x9 X8j inchea). It is a jagged, irregular square, and 
^lowa olivine tTystals all over the exterior. 

Tbe60-|K)und maRn (27.373 kilos) measurefl 88x81x17 centime- 
tres (I4ix8x6j inches). It is an elongated, rounded piece, with 
one large flat side showing Inrge spaces filled with olivine. 

The 40-pound maw* {iy.181 kilos) measuttw ^3X31X21X18 cen- 
timetres (8tX8ix8l xOj, inches). Iti^of irregular shape, with oi}e 
large projecting imint. 

Tbe36pound uiat»(16.S0» kiloa) measures S3 x S3 x 16 cestime- 
trev (SfxtHxe^ inches). It is a flattened Hpherotil, containing 
some olivioc. hut almost entirely iron, showing largo pittinga like 
the 7n-i>onnd or the 345-poiind mansea. 

There are a]»o alxtut a dozen small masaea weighmg 13, 7, 6, S, 
3, and 1 pounds each, and a few weighing only one ounce each. 
The 311 and 8 pound mntsw Ix.'1oiie I*> the Univertuty of Minne- 
sota; the la.'Spound manfl, to Har%"ard University; the 54.96-|>o»md 
mass, to the University of Kansas; the othera are In the collection 
of Ihe writer. 

The Hpecifw gravity of the masses is very variable, and waa 
found to bens follows: of the 6 -pound mass, 5.17; 4lJ-puutid uioss. 
6,4t; 71.5-ponnd ma.<<a, 5.33; 75-[>ound mans, 7.27; 345-pound 
maw, about the same density as the 75 pound mass; 4Q'5-pound 
maas. about thp same density as the 7I.5'pound mass. 

The following analyses of the Kiowa meI**orite were nuule by 
Mr. L. <), Eakin» in the lahoralnry of Ihe United StateJi (ieologi- 
cal Survey: — 

!««» n. .«-= Dahk OirrsR Zone 

Per C«nt. Por 0«nt, F«r Cant. 

Fe 88.4» SiO, 40.70 SiO, 84.14 

Ni 10.35 A1,0, trr FoO 23.20 

Co 0? Fe.O, 18 NiO tr 

Co 08 FeO 10.79 CoO 03 

P 14 NiO OS MnO 09 

8 08 MnO. ; 14 MgO 40. 19 

C tr MgO 48.03 S 5.43 

Si trt 



99.BS 



ro.66 



10S.07 
LenOforS 2.71 



The iron ia brilliant white, enclosing the troilite, and surrounding 
the olivine crystals. Oocnsionally small etched surfacee show deli- 
cate flgurea like thnt of the Linnville Mountain meteorite. 

Troilile exists plentifully in rounded gmins from one to tiro 
miHimetres in diameter, and in thin folia mixed with and sor- 
rounding the olivine crystals, as well as running into and filling 
small spaces in the body of tbe iron, either as flat platee or 
rounded m;isnes. Several flat circular platen (crjiitals?) of graph- 
ite two millimetres in diameter were observed. 

The olivine crystals are very brilliant, and break out entire, tbe 
faeces on many of them being distinct enough to measure the an- 
gles. The specea front which they lM%«k are highly |Ki)i»hed, 
showing every crystal face with n mirror-like putiBh; and in the 
centre there ia u coating of a shining black niinpral that it jet 
black in color, and crusbea into a jet black powder.. 

Many of the olivine crystals are in two distinct Kones, — the inner 
half a bright transparent yellow, the outer a dark-brown iron- 
olivine. In reality this dark zone is an intimate mixture of the 
troilitM aud the oUviiie, as the analysis by Mr. FAkins and a mi- 
croscopical examination of Ihe cryslala by Mr. J. S. Diller of the 
United Stated fietjloyical Survey fully proved. 

This group of meteorites, which has recently come to me for 
description, pue^ieeses more than ordinary interest, on aeoouot both 
of the peculiar compoxitiou and structure, and also of the un- 
douhteii ethnological relation. It ia especially interesting because 
of its probable connection with the meteoric iron found in the 
Turner mounds. 



./5^ 



100.88 

Tlie Bpecitic gravity of the iron freed from olivine waa found 
to be 7.03 at 38.4" Celsius; of the olirine, 3.816 at 39.3**. 



Tia. ft. — SECTION OF UETBORIC IKON, 

In the spring of 1883, Professor F. W, Putnam fonnd on the 
altar of mound No. 3 of the Turner group of mounds, in the Little 
-Miami valley, Ohio, several ear-ornanieul« made of iron, and sev- 
eral others overlaid with iron. With theae were also found a 
number of separate pieces thnt were thought In he iron. They 
were covered with cinders, nbareoal. jiearla (two buabela were 
found in this KToup of mounds), and other material, cemented by 
an oxide of iron, showing that the whole had been tsuhjected to a 
high temperature. On rvmoviug tbe scale. Dr. Kcnnicutt found 
that they were madeof iron of meteoric origin.' One of the pieces 
weighed 28 and tlie other S3 grama. 

In the autumn of Itj83 a moss was found on the altar of mound 
No. 4 of tliis name group, which weiglted 767 5 grams (27.25 
ounces). Dr. Kcnnicutt suggested tluit these were all parts of 
some larger meteoric niaaa. The reauttA of the investigation were 
published iu connection with llie defecriplion of the Atacama me- 
teorites, because in structure they approached more ctowly U> the 
latter than to those of any other occurrence known of at tbat 
time. In the Liberty group of mounds in tl»e same valloy. Pro- 
fessor Putnam foimd u ceh five inches long, and iu another of 
the Turner mounds an ornament five inches loug and three inches 
wide, made alwo of Ihe same meteoric iron. 

The Carroll County meteorite was found in 1S80, about three- 
quarteraof a mile from Eagle Station, CarroJU^ouoCy. Ky., ten miles 
from the mouth of the Kcntucliy Rivpr, and about aeven miles in a 
direct line frum Ixith rho Kentucky and the Ohio Rivers. Thedis- 
lance to the Turner mounds, where Profe.-wr Putnam found the me- 
teoric iron and the ornHments made of it, ia about sixty mdes. 
The mass, wbich wiit'lit'd about 80 pounds, or 86.5 kilns, waa 
mated on tlie surface to a depth, in aome places, of 10 to 12 milll- 

1' 1Mb uid l7tb R«porU of tbti P^mhotif Unapuia of Ambaotogj, p. 8(0. 
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metres; and de«p pits, some 3 cenUmetree octom, ore otMerved in 
l-lpols whoro finraiilLB of olivine have probahlj- dropped out. The 
rite was largely made up of Bne yellow tnuisparent oliriDe, 
[xeseDiblioK tliat of the latnouB Pnllas iron, with a 6peciBu gravity 
'of 4.72. 

Taking tlic specific gravity of ihe iron at 7,8, and that of the 
olivine at 8.3, we find that the Turner uiound meteorite cooBiats 
of about three parts of olivine to one of iron. Several of the Kiowa 
maBsies have about the same constitution. For ooinpnriMm, see 
Ihe aualy»e« of the oliviue and iron from the Tnmer mound,* here 
^ven, and of the Kiowa meteorite, given above. 



OuviNx. 

P<>r Cf nl. 

BiO -10.02 

FbO UM 

MnO 0.10 

ilgO 43.60 

99.78 



Ibon. 

Per C*nt. 

Fo 89.00 

Ni 10.65 

Co 0,45 

Cu fer 



100 10 



Wlwn the Carroll County iron was de>cribed by the author In 
the American Journal of Science (vol. xxxiii.. March. 1887), it 
was HU^K^te^l lliat the piecea of thi- Uftcorite found by Profc^or 
Putnam in tlie Miami mouods had probably been taken from that 



^ 
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^niBw, since no other olivine meteorite had up to that time been 
fouud iu Nurth Amerii.-A; while that of ('arroU C<>ijnly contained 
a large percentage of olivine, even greulcr than the Little Miami 
specimen. Very little cutting bad then 1>i«n done on the Carrol) 
County mass; and it proved, on being cot. not to be u patlasite, 
but a bnibinile variety of meteorite. Ln the Little Miami valley 
uteleorite are embedded circular iirains or cryslals of oliviuo; 
wlierea.s that of Carroll County comaiBts of n maas of olivine in 
which the Iron d«rv<>H an a tilling between the crttttala. When a 
^section was cut from the Kiowa County material, however, there 
'appearcfl nt> doubt an to the identity of thiH fall with that of the 
tnass tvunt which the ear rings were made which were found in 
themounil. In both the Kiowa County ami thH mound specimens 
the body of the meteorite ia iron, in which are embedded circular 
mafl»eij or crystals of olivine. The fact that in ixmiiection with 
the large Kiowa County masses a number of small [Kirtiona, 
weighing from half a pound to flix pounda each, were found, 
make« it %'ery pnjbable that a small mass, weighing perhaps three 
or four |toum)8, had been conveyed by the Indians to the Ohio 
valley. Probably the two ear-rings iu tlie collection of Mr. War- 
ren K. Moorehcod. which were recently found by him at Fort An- 
cient, O., may have l>een made from a part of ihe nm»& weighing 
767.5 grams, which is now in the Harvard University C4>IIection. 

1 rauet here expresB my indebteduetM to Profcwwr F. H. Snow 
for inrormatiou, and particulaily to Profeasor Roltert Uay fi>r aid- 
ing me in pri'H?uring many of the meteorites and assisting espe- 
cially to obtain exact data by visiting the place of Unds, and to 
secure the illustration; asalao to Mr. L. O. l^kiuM for making, 
and to Professor F. W. Clarke of the United Stutee Geological Snr- 
vey for hi» courtesy in having made iu the Surs'ey Laboratory, 
the anaJyBes of the iron and olirine of the Kiowa County meteor- 
ite. OEOROB F. KtJMZ. 

* KoDoloutt, innh 40d I7tb V*portf of tb« PMbody MOMum of AichKologf' 
p. aM. 



LETTERS TO THE EDITOR. 

*,* C'trrrtpoTuIiittlti nm miuesfed b> be u« brir/ a* pOttitrU. TIU WrttfT't «MIM« 

U in alt eti*ts rrquirfd a» pnutf nf good/itltk. 

7h« tdititr toitihe ffla4 to puilMt any qiKrieM contnnant teitk the eJuxnUtmr 
of thtjoumot. 

On mjii^tt. tf/enty ^opi4* of tht numbtr containing kit cammvHicailon wilt 
b9 furnu/itd frr< to any cirr^Mpfiitdent . 

The International CooKresi of Geologiit*. 

Wnx you kindly permit me to publish my correction of an er- 
roneous statement on p. 461 of the last (May) number uf the 
American Natvratistf I fear that it will be quoted by other pe- 
riodicatg, to the injury of thow who are quite innocent. The 
statement in to the effect (I) that the director of the United, States 
Geological Survey, Major Powell, moved that the meeting of the 
International Congress of Geologists ippointed for Piiiladelpbia 
should be held in Washington; and (S) thai the motion was car- 
ried in committee by the votes of members of the United States 
Geological Survey, who were present in such nomberB as to con- 
stitute a working majority of the committee. 

The (Statement is particularly unfortunate, and unjust to Major 
Powell, seeing that be wa« not the mover of the reHolulion. and 
that lie vot«d against it, after speaking against it, giving bis rea- 
sons why be was strenuously opposed to the congrese meeting in 
Washington. As a member of the American committee of ar- 
rangements for the congrew, I was present at the meeting in 
Washington at which the voting took place, and can therefore 
testify to Major Powell'ii o|>poKition, t>otb then, and afterwards in 
conversation. Forlliemiore. I lake upon myself the reitponi^ibility 
of the change nf the meeting-place of the congrew from Phihulul- 
pliia to Washington, if »uch a change occupj: for I made the first 
motion; namely, that the local Philadelphia 8uh-conimitlee ^of 
which I had bveu made, agaimt my protettt, chairman) be die- 
charged: which motion was carried. After some discussion, the 
next motion was then made (not by Major Powell), not that the 
congress should meet in Washington iitstead of in Philadelphia, 
but that the necrctary of the comiuillee Khould be insinicteil to 
expnm the oentiuient of the committee (that the congresa should 
meet in Waaliingtou, and not in Philiulelphia) to the secretary of 
the exetnitive bureau of the congress in lAjiidon, in which alone 
power WHS veftted ad interim to discuss and decide such points. 
It was understood, that, if a uiajority of the American committee 
should express such a sentiment, the bureau abroad would be 
pretty sure to order the change of place of meeting. Major Pow- 
ell opposed Rucb an expression of sentiment, and urffed that noth- 
ing should be done by the American committee to cau»e such an 
action abroad. I myself ui^ed that there were reasons for my 
behef that a meeting in Philadelphia would tie a failure, and 
gave the reaBOns; and I «tand ready to repeat them, in Science 
or elsewhere, if called upon to do so. What I wish to say here, 
however, i^ that Major Powell, instead of advocating the motion 
and getting it paieed by the assistant United States geologists 
preseut, oppose<l it. and would have defeated it if he could. In 
fact, it was only passed by unvote of seven to three (if I recollect 
aright), all the other memlters of the committee abstaining from 
voting either for or against it. By rule of the comuiittve the secre- 
tary was then instructed to obtain by correspondence the votes 
pro or con of all absent niemherj«, a.t, until this be done, Ihe 
chairman of the committee, Dr. Newberry, cannot declare ihe 
motion either carried or lost. What the bureau abri^ad will then 
do alKiut it, no one knows. My own ho|>e is that the bureau will 
revoke the order for un American meeting of the conicrem, and 
appwnt Kome European capital instead of either Philadelphia or 
Wa'ihiugton. But. if there must be a meeting next year in 
America. I trust that the bureau will see the propriety of holding 
it as usual in the capital of the country, which is also, in our 
case as in Europe, the chief centre of physicol science. 

J. P. Lbslct.^ 

Plill«d«lpbl&, JUOB 7, 

Counting Bacteria. 

I SHALL feel much obliged if oheervers who have had experience 
with tlie different methods of counting lacteria in water will give 
their views as to the moat reliablo method. 

CWc-«o,JaaoB. M. D. EWELL, M.D. 
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Triple Rainbow. 

Wrran* n few nionths we h&ve been twice fftrored with the 
foDowiDft rainbow rnmbination. In e«ch caw it occurred jURt 
before suDPtrt. Two cocnpiete arcs rested on the moantaias on 
one iide, and <l«><iceu(]ed into (he valley of tlw Rimac on t)to other, 
while in tt»e eenlip wm a complete circle of smaller dire. The 
point of observation (A) is 6,500 feet above Bea-level. To the east 
are mouDtain-ranges ritUDg to tbe CurdiUera to the background. 
At tbe tinea of observation there were high cloodA yioldtng; a 



At a point an etxhtb of a mile neAr^r the sun. and hence far- 
ther from the cloud, only the two superior arcn werp n'sihl**, 

Mount HwtaM. Peru. April ». BoLOH I. BaUXT. 
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gentle rain, by which iindouttt«dIy the two ordinary arcs were 
caused. At thf same time, hoM-erer, a low. light cloud was 
drifting through tbe volley between A and B, and reaching 
nearly to tbe obeerver. 

In this cloud the circle was formed. Tbe indistinct abadow of 
tlie observer's hfail (ippearetl nt tbe centre (O). and the lower jiart 
of the circle WiW fllightly oliscured by the shadow of his body. 
The colors of the circle were not so brilliani as lha»L> of the arcs 
above. The circle aLw appeared less distaot; but this apjArent 
diflweooG of di»taucc was not so nDarked but that at tlrtit glance 
(he three )x>iv3 9eeti)e<l to belong to thE- «iame »yfii«ni. 



Pictorial Africa, it* Heroea, Missionaries and Martyr*. 
York, Fleming H. Revell. 4*. 

tlmrif if. Staniey. By Arthur Montefiore, New York. Flem- 
ing H. Hevell. IG*. 78 centa. 

These two tiooks, boUi of which are by Eo^ish authors, are in- 
tended as popular accounts of African discovery. The first, which 
Is anonymous, ts to a considerable extent a compilation, and give 
a mimmarr of mort of the noted discoreriefl in the Dark Continent^ 
during the past hundred rears, from thno^ of Bruce and Mungo 
Park down to recent times. Stanley's work h but lightly touched 
upon, while that uf Liviogvtotie ia deftcribed at great length, the 
compiler of tbe book lieing much intcrctiti*)) inCbriBtlan missions. 
The Volume conl»in» a good dcnl of information about the varioua 
regions of Africa, their inhabitants anc) products; yet, as we have 
said, the work is popular mthcr than »cientitic, and it has th»^ 
defwts as well as tbe merit* that popular books arc apt to have. 
It tA illuMtratM with a large number of engravinK^. 

The little volume on Stanley'*) explorations is an abler work, and, 
though intended for jiopular reading, giv«>. neverthelem, a verj 
good account of the variou.s exi)editione that Staoley has made^l 
and of their most important rettultx. It openti with a brief history 
of his early life, which shows clearly that the experiences he went 
through in those days belfwd to train him in tbe habits of self- 
reliance and ready resource that were utlerMard tu be so useful to 
him nnd to the world. His triiHn to A)iy»<inia, Pen>ia, Coomossie, 
and elsewltere ore briefly noticed, and then bi>gin8 the Htory of ht9 
great discoveries on the Kanffo and ehiewbere, closing with hlfli 
arrival at Zanzibar with Emia Pacha. Mr. Montefiore 'o narrative 
covers all the more important incidents of ihc various ex |«dttiotii), 
with special regard to their geographical and political siguiftcunce. 
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ImpodimutitR and I>eff<cUi of Articulation, 

OO Oexxte- 

%• iSenf poxtjtaid vn receipt of price, 

H. D. C. HODGES, 47 Lafayette Place, 

NEW YORK. 
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imd conveys a good deal of inforniAlionfln a flmall'compasa. As 
■ popular account of Stanley's irorkf it U worthy of commenda- 
tion. 



AMONG THE PITBUSHER9. 

The latest iaeues of the Modem Science Eswayist, deroted to 
popular evolution essays anr) lectures, are as follows: Ko. 30, 
"Eroluttou i>f AmM nod Armor," by John C. Kimlmll; No. 36, 
■'ETotiitlon of the Mechanio Arts," by Jamm A. Skilton; and 
No. 37. "Evolution of the Wajjes System," by G^orRe Uunton. 

— D. C. Hoatfa & Co. will toon publish ediliont) of three of 
Moltdi-p's comedies, — "!^ Tartuffe," " I<e Bnurgcois Gentil- 
bomme." and "Le Aledecin Halgt^ Lul," editeii by F. E. A. 
Gssc. 

— Readers of •• Robert Elsoicre" will be inierested to find in Dr. 
G- P. Fi!-hpr's "Naiurp and Mi^ttii-Kl of Revelation, " just iwuetl by 
the Scribnors, a chapter devoted to the diecua^ion of tli^ reli- 
gious hivw8 uf Hatlliew Arnold as advocated by Hri. Humphry 
Ward in ber novel. 

•^Tbe interest in meteoroloKy is on the increase in Ruwla, and 
by the vwX of thin year or the beginninfi of next the GeoRraphical 
Society pmposcs co start a monlbly Miclc-orolonical journal called 
Meteor ogif^^ki Wjfutmk. Friendu of mttteor<i!ogy are reqiieAtnl 
to inform the society of Ibeir intention to gubsrrilw to it. If a 
sutllHtMU number uf BUbticribeni can be obtained, the journal will 
beetartc-il. It will pay great atteulion not only to biblio^raiiby, 
but also lo reviews, aiid extracis from meleDrnlogical works in 
Ruvla and abroad, and to tbe appJicntiona of meteorology to ag- 
riculture, hygiene, etc. 

— On»? of the |)opulftr writers in France (o-day is M. Tmbert de 
Saint Amand. DuriOK the past few >eflr^ be \m% written a eerioa 
of Interei^ting biographic-al volumes relating to the famous women 
of tbu French Court, wbit-b have paH»ed Itiruugh numerous French 
editions, and are nuw being truiwlatcd into Euglitth by Mr. T. S. 
Perry for tbe .Seribuers, The first tw<i volumes, entitled "The 
Wife of the First Consul," and "Tlie Happy D-iys i»f the Empreiw 
Marie Ixiuise." have already been publiitbed. Tbe next volume. 
*' Klarie Antoinette and ihe End of the Old Rt'^cime," will appear 
at ao early date, and other volumes are in preparation. 

— Mr. Oeorgc E. Brett, who <-8labli&hed the New York bmnch 
of Mflcmillan A Co. twenty years ago.and who inicceeflfully man- 
aged it until bis retirement frniti duty on the let uf this month, 
died at hid residence in this city on Wednesday. June 11, of con- 
somption. He Imd tieeu ailing fur several mouths, but hLt many 
friends had hoped that bis wo1l-carne«l rest would toon restore 



hfoi to health. The business of Macmillan &. Co. in this city wilt 
hereafter Ik* earried on by Mr. George P. Brett, who was ap- 
pointed to thti management on June I, upon his father's retire- 
ment. 

— Dr. Newman Smyth's new l»ook. entitled " Personal Creeds." 
ju»t published by the Scribners, aims to show men "bow to form 
a working theory of life." It appeals to the class of individuals 
who. while unable to accept every thinK they have been taught 
in religion, would not m\f» tbe best faitbti implieil in right living. 

—Following in tbe line of tbe large English publishers who 
have opened agencies lo tbe United Stales comes the announce- 
ment that the Religi<)u.>i Tract Society of London are also abuut lo 
establish a depository iu this country. Mr. Fleming 11. Revelh 
(New York anr) Chicago) )uis been appointed sole agent fur th« 
society, and will supply both the wholesale and retail trade from 
both ftoints. The publications of the Religious Tract Society are 
by no means confines! to "tracts." On the other band, liiey are 
among tbe largest publishers in Great Britain of fini> illnstralfd 
gift books, works of travel, science, healthy fiction, and |iopalar 
juveniles, as well as most valuable theological and devotional to1>| 
umes. 

— Tlie UDiver*ity of Pennsylvania baa begun tbe publication of 
a seriefi of moiHfgraphs on philosophical themes, (be Srsl of which 
is entitled "On Siunenes^ am) Identity," by George 8. Fullertoo,' 
prufefwor of pliilosophy in tbe univerdty. He begins by calling 
atteutiuu to the different benaed of the word "same," and tbe 
confui^ion that often flows from not uUending to ihe distinction 
between them. He llien procewls to distinguish whnt he believes 
to be seven different meanings of ihe word, explaining each of 
them at such length us Heemo to him neces;^nry. Having thus set 
forth his own views, be devotes tbe rest of bis work to a criti- 
cism of other thinkers for their aiiibigiiotis use of tbe term, deal- 
ingwith various writers from Ilenu-litns to tbe present day. For. 
our |>art, however, if we wanted examples of tJie confusion of | 
thought re^ultiuR from a misuse uf the wort in question, or from 
want of attention to its different meauings, it is tn the pages ofj 
Mr. Fiilterton's work llmt we should go. For instance, tliere ntj 
no difference belwei>ii the second and fourth cases of same 
that be enumerated, while in tbe neventh cam^ there \* no aame- 
ness at all. The grand defect of the book is that itfl author has; 
uo consistent theory of tbe iv*^ and the external world. He de- ' 
nies that we have any ininiodint^.- knowledge of these things, but 
whether the things tbemselveH really exist or not is a point aljout 
which he does not seem to have maie up his mind ; and in conoe- 
quence of tliis his discutnlon of sameness and identic is full of 
mistakes and inDonsisLooctes. 



A New MeM of Treating Disease. 

HOSPITAL. REMEDIES. 

What are they ? There in a new ilepxriure in 
Ihe treatment of disease. It consists in ihe 
collection of the specitics used by noted spcdal- 
ists of Eutope and Aiuerics, And bringing them 
within the reach of all. For instance, the trcai- 
ment pursued by ipecial physicians vho treat 
indigestion, stomach and liver troubles only. 
was obiaincd and prepared. The trcatmenl of 
other physiciani celebrated for touring calaiih 
was piocured, and so on IJll these incompatablc 
cures DOW include disease of ihc lungs, kidneys, 
female weakneu, rhetunatism and nervous de. 
biUty, 

ThU new method of " on* remedy for one 
disea!.e" must appeal to the conunon sense of 
all suffereis, many of whom have eKprrieiiced 
the ill elTcxts, anil thorouglily realize Ihc ab- 
surdity of the claims of Palcnl Medicines which 
are guaranteed to cure every ill out of a lingle 
bottle, and the use of which, as statistics prove, 
Aai fuintJ more ttamaeht than aUohol. A cir- 
cular describing the^e new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 
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SCLF-ACTtNO, 
CDNTINUOUSJnEXP£NSIVE.R£UABL£. 
hxa. impl'ke and offen'sivg odors a&»0- 

LCTELY BBJHOVKD. 

Needtcl in every home, school, 
hall and office. 

G«eb Vnportser votd ohaffSd for uas. No oarv 
cxropt t':> reploniah once In two moaUM at eapaDse 
of 1 tn ^ c^Dta, according to Bis*. Tbrve alxAa, tUO, 
14.00. Y9.00. Ulustratwl PampbJvt frvv. 
8USBMAN "KINU" VAPORIZER COMFANT. 
Clileo|>ee Pallfl, Maaa.; Bantuii, Nn« Turk, 
Ftiltoilelpfala. or Ctiloaco. 



BOOKS; How to 8*11 IhiMn. iteod a Hat, 
■taUac ooudltloD, edition, eto., to Solmoe Book 
Ageaoj, C L*rarette Place, Natr Vork. 



DO rOU INTEND TO BUILD ? 

Wo oHer an Allim or NttHBlblr Lou- r'oal 
Houaea, a porifoliij tlsl* lu^ti'Ji. nuttalaloa 
handBomv Ulnstnittonat '^'^r plans, acl (oU 
dMenpttons of tbb popular dfaljn, and nrtr-foui 
0lli«T«, ranflnf In oMt from taW to tT.3Uu. Tbln 
•p«clm«a dealm U for a oott«c«w1iti Mvao rooma, 
anil iXMilng tt.lDO. Ituorabluestieaatr and fMioalort, 
\\aji two lar«« purcIiBB, and ta ■ po|>alar aatf practi- 
■Ml working deslga, bavtuf baoD built •areraltlmM 
lor Its MUmatod ooat. 

Nomait9rvbatatTl»of abouMTOu may liit«ai]tfi 
tiulld. It wilt par roil toliav« tbia book. 

W« wlU aeotl this AUaa, postpaid, ou receipt ot 
urloe, $1.-N. D. c. Hodgee, 47 LafarMio Placo, New 
York. 



yVSr PUBLISHED. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGr. 

VoT Die in Cdllq^n luul Notnial SchooU. Prlc« ^ Cttrtfc 
Sent free by pMt by 

N, D. C. HODGES, 41 UfayetH Place, N«w Viwk 
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CALENDAR OF 80CTETIKS. 
New York Academy of Sdeaces. 

June 9. — Oeorgi' F. Kunz. TIio Pulaaki 
County (Virginia) and the Butte(Moneatia} 
Meteoric Irons. 

Appmlachian Motmtaio Club, Boston. 

June 11.— F, O, Cant'iitt-r, The Appa- 
lachian Mountain Systnii in North Caro- 
lina; F. H. Chapin, The San Juan Moun- 
tainji, Simth-weelem Colorado; the prtwi- 
dent spoke conceming the iiieeting held 
May 'iA, for Ihu preservation of natural 
scenery and historical niten in Mai«tachuiietta. 

Engineers' Club. St. Louis. 

June 4. — OdI. Meier, president of the 
committee on Ends' monument, announced 
the formation of tlw* EiuIm Muuuuu-ut Asso- 
ciation; Pruf«Jsor Mipher called attention 
to the fact that rninfall in Uic Stata of 
Missouri wan almost ctactlj equivalent to 
the river-ilischaTKe at St. Louia. 



CATARKH 

Catarrtaal Dearuts**— Uaj- Pvr«r. 

A NVW HtlKm TKKATMKMT. 

Saffcren are not genernlly aware that these 
di«ca«M arc contagious, or that ihey are due to 
the presence o( living pani>iteii in the lining 
membrane of the n<Me and eustachian tubes. 
Micto&copic research, however, ha» proved this 
to be a fact, and the result of this discovery- is 
that a simple remedy lia» been formulated where- 
by catanh, caiarrhaJ deafneu and hay fever arc 
permanently curvil in from one to thiee simple 
applications made at home by the patient once 
in two weeks. 

N.B. — This treatment i« not a snufT or an 
ointment ; both have been discarded bv rcpa. 
table physicians as injurious. A |tAmpmel ex- 
plaining this new treatment is !R-nl free on 
receipt of stamp to pay pusiage. by A. H. Dix- 
on & Son. 337 and 339 Wcm King Street. 
Toronto. Canada. — Ckrittian AJvotaU. 



SufTeien from Catarrhal troubles should care- 
fully read the above. 



A TEMPORARY BINDER 

(or Stitna is iiomt ready, and will be mailed 
postpaid on receipt of 75 cents. 

Thisbinilci is klioiljf, (JuiBbi« uA 
clegaDi. ha> gilt lidc^tiiU, and allows 
the opcniDK of l)*' pages perfectly 
flat. Any nuaibcr can be taken out 
or rrploced without dwiiirtiing the 
olhaiv ^ntl the pBp«ii arc nM mutj. 
laied for MibM^umi permanciK bind- 
inc. ^iled i" Uiii binder, Scitntt 11 
always conveaient for Tcference. 

N. 0. C. HODGES, 

47 IJhiyetta Ptace, N. Y. 



GEMS AND PRECIOUS STONES OF 

NORTH AMERICA: 

A popular ileHerlptloii ol tfaelr oocurivuc<>, vftlue, 
nulory. itr'tluK'ii'Jt;)'. and of (he itullfntlutiH in 
wbieh thrr oxiiit ; at*" a Rhaptor on pi<nrla, uid ou 
miMClcabte foremen genu awnpd la tbe United 
Btatea. By OcoRea FsKDzuct Eons. IlliMtrat«<l 
with algbt colored piatna and Dumoroua aoitrav. 
logB. Prltws 910. 

BIr. Kuns, who ta well knnwD aa an authority upon 
th« etibleot ot gem stoaeo, and who la The expert for 
Ttffaay A Co.. poiiae«»«« u««ullar (aotUtlea for the 
pc*paratloa of a work of thu kind. 

H«»\t poatpoid ON rf*ript of prict. 
If. DaC. HODOBS, 4T likfareiie PL, N. V. 
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JUST OUT, 

Speech Reading yd ArticQlatioa 
Teactiing. 

By A. MELVILLE BELL. 
Price, ^ Onts. 

Proctical Instmcticna in the Art of Headini; 
Speech fi>»ra the Mouth; and iu thL' Art of 
Toachine Articulation to thu Deaf. 

[ThU Work' wr{tt>>rt At. Uw au^cgMUon of Uiaa 
Sarah Fuller. Priaclpal of thu Har«el^ Maan School 
tor thf Uoaf. Boston. Mass —ie. SO tftr M known, thii 
flmc Tmallnnpubllsikuil ua "Speech Blading,"] 

i'Vom Prineipnlitof InnltlutlanM forth* tttmf. 

•' Adtnirahln In it* ciiTit'lMnDnas, dImuvuu and free- 
dom troiu lecbnlaallty." 
" Tliu almpllclty and p«rf9ettoa of this little book. 

" Kult of t'looC and h^tlpful obaervatlotia." 
■' A viTj- Intrmtttngaiid valuable work." 
" The niliia arr rlnftriy f^lvnn aud wUl he of great 
utility." 
- Brery arCleulatton teacher abould atttdy II." 
" A modi»l of clMmoM and oimpIlGlty. without 
barliif; auj ul the puzallDB aymhols that trooblv thA 
I'omtrinTi mind . , The eseivtoeaglVBO laapBtwh- 
r«adlii|[ rrr.m thr llpH iin- i-Hpt'-iiiallx mt«roiitlna. and 
of Kr«al lmport«nii;« for tbs studiiit of |ihonetlca." 
— Sfwifm Lnnguagu Sot<*. 

*^* Tho alK>vu work may be obtained, by 
urdor, through any bo<dcseller, or post-free 

on receipt of price, frnm 

N. D. C. HODGES, 
47 Lafayette Place, New York. 



ATSTY OF 

Prof. A. MELVILLE BELL'S WORKS 

— ON— 

Elocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetlcs^ — Line 
Writing ^ World- English, 
etc., 

SUPPLIED BY 

N. D. C. HODGES, 

47 Lafoyetle Place. N.Y 



CHEMICAL BOOKS FOR SALE. 

AMAi.TKr. London 0HH7-W, July and November 

oflHWnitairing) IJO 

SrOAR CaxK, BlKn«h«iM«r <ltH|.as. IKB M. alao 

number* of IWf, )»tr, and IWR) . S.-IC 

Zxrt«caurr Rubonauckortndtmrle Stammor 

IIWS-SB, partof I>Wi !.« 

ZxrraoBBiFT Ilub«ucuckorlndaMri« Schublera 

(Vola. zlv.-xvlt. lDclu«iT«). oonplMe f.40 

Asv of the above wUl b* s*nt p^iatpald on r*celpt 
of ptioc. 

tM^IENOE BOOK AOBNCr, 

47 LAfajrettP Place, New Tork. 



RUPTURE 

cured in >tipulal«d linK. 
NO DIULAV FROM WORK. NO OPERATION. 

Call or .end Mamp (or circular and lefcrence of iboie 
curod. We have oa hand ov«f joo .iyt«« al iruue*. froai 
9t up. and auspcnaarm uf all kinds. Orders filled by 
Btailorevprcu tn any part of the United Staler 

CTa. U. BURNHA*!, M.D.. 

i]8 Clinioa PUm, New York. 



Readers of Science 

CorreipondtHg or visiting with Adi'tr- 
tisers, will confer a great fai'pr by mtntion- 
in^ this paptr. 



Wants. 



Any ^rtait stfkiHg n ^lilivn /fr tpALA At U ^■•/i- 
/ifdty ki4iC'tntifii tttinimnitH'i. or any ffritm *rf^img 
tvmrvrtf to fiU n ^litien t/ thu tkaracUr, ht it th»i.' 
»/ » Uofkrr c/ uUwir.cArmiMl. J'-aitghlimam, or wkatA 
m^t, may Aitvf lAf ' Wan/' iiutrtid HnJrr Ikii htail 
»HBa UP COST, i/ ht lalhfift tkt ^itih'ikfr »/ tki tuit- 
a^r ehnrmciir »/ Ah a^fUcatUn A my fitrim iMking 
tif/ttrmaliem em amy mtntifii futtlitn. tkt aJdrttt «/ 
Amy tiirmttfii mam. er tskv can in mny way mtilkitcvl- 
mmm Jar a furpMr ^umamaml ivUk Ike malurt »/ Ikt 
fafrr,it ctrHiaily tmmttd to Jg m. 

AVOUKG MAN. gradu&tfkfrotu nn Amprliran Cnl- 
lege, wbo baa studied a rear in Uennany, and 
la now atudrloa Id Parla. wonlo llk» profeiMorahlp laJ 
chemiatn.: KererBnoea bom aone of tbe beat DbeiM 
)jrt>u AddrcM CHARLES E. LINKBABGEB, Posfr-l 
ReslaDlA, Parts. Pranee. 

* 

ANTED.— An opponnnltr to Btadf quaHUtlve 
anal^ala in or oear New York City durine the 
Kunni^r. W, J. L.. IM BpritiK 't , SjnK 'A\n%. N.V. 

XWASTBD.— At %\\* Bryant HuBimcr SohuuL Ro« 
VV 'yn< l*- I" * Vrftfejiaor in teaoh ihi> tiotauy aud 
aodlngy nf thv »t>a, marino Ulo, rlu., etv. July ^ 
Sept. S. Alao, a a(x months* torm bvclonluic now. 
Other papeta pleaae copy. B. BINDS, A.M.. lMn> 
olpaL 

ARCHIT8r;TUBAL nRAnOHTSSAK, iif four 
jeon" practical «Tpei1«aoe. wuite pntplnymfnt , 
durUiK thi- four moDthit' namtiMr vacatfon of (h«i 
HaHH. Iiitflilulo of Toohnnlo^. Beat of roCrroucesd 
ttu^Iudlnie tonnur empluyur. Addrr<aa I. M. UA& 
BOWS. H> T'nUin Park, Bnalim. Haaa. 



W^ 



w 



AN OUIO STATS fNIVKRsITy ttradaate de- 
•Irea a poattlnn for im-xl year a« lahuratot 
abalfltniit or lEL&tniclar in ohoQilatry and phynli^ 
Thmn fRnni* itpi-iHitl iiit'paratlua for mieh wurk. 
Twoy>>nn«' pspcricnnti lu-lranhinK. K«rnmuriMi OJttD 
characler and »cholarshi|>. Addrvaa C S ARNOLD, 
U.K. i: , Columbua. O. 

ANTED. - At ifaf BRYANT aOUMERSCnOUL, 

Rasl]m, L 1., THHKK prof^wars to lAairh 8ol- 
eooea. LnRinia<cM. Hatbcnuilloa, oti.-. July K-Snpt K. 
Alao. a alz montba' term bwlonloK now other 
papArnploa«t> I'opy. E. lilNUS. A.M.. Principal. 

XiJRADCATK of Princeton, fur 80T«ral ypara 
unlwraU)' Uudvut and Pellow In Biology, do- 
■lrT« a poallion oltbcr to tt-ach blnlogy or an aaslnt- 
aut In a L1uIuk1<m1 latiomiory. Would urcfer thu 
lattur and bv saliBllml with a tsuderate wuary ff the 
position BtTorded iluief ot tb« proeeeotlon of original 
rniu-an-b. Aildmaa. O A.. BOX M. PrIUDetOD, N. J- 



THE ADVEHTIHER A Third Year St^d•^n( tu 
Honor ttclenf'^fi at Torntitu rulvftnlty. is willing 
to take poHitloD ns Seleuro Tearhcr or Tutor tintti 
next October En'Jiualaatlc and t>ra>-tlfMl InatrutMor 
In Biology, Ohpmlatr;. PhjalM, ^Jneriih>ET aod 
Onulofir. Latin and Oivek and other brnnonefl ad- 
ditional if mquirMt. Yuuuk. good family Befer^ 
eDL't«a«t<>|ihnt«<4«>rand nhllitT. CHBMLA. L'NIT. 
COLL.. TORONTO. 

ANTED- Inronnatl'iti tHiDnomlDK thn pmduo- 
Uot) nf MuHhrAomalo favBtt aitd otherplaoea. 
AddrcM M. n. CBUMP, care Kv. Oeologloal Surver, 
Frankfurt, Ky. 

A»9AYKK,- Wantc«] iKinllion aa abuve. baa bad 
tlirwe year*' iimntinal ciperirnot" In a Loiidnu 
firm of aaMrrrv l'> the bank of KoKlnud, Royal Mint, 
et«., etc. Tborough knnwl(tdK<> nf hultfoo auaavlnii, 
aodotKold. aUrer aud lead or«a. I. FRED. JOHn- 
HON. yurtfagatv Bi«w-r>, t'anterbur; England. 



W 



Exchangci. 

[Freeofcharge to all, if of aatlafactory charactar. 
Addt«M N. D. C. Hodg«>. 47 Lafayette Place, New 
Vork.l 

Wanted.— To eacbange land and fiv-h-wHirT moJIutca, 
(principally lUiUtt Aek<%tin*ll.t*, Ctau*iliae and I.im- 
iiaeaa,>lor tha.« aot in my i.'olleclion. Ll.tn cue hanged. 
Addieaa E. H. White, Htui mo, AMoria. Or. 

To eichanKC lo> uthcr Iwoki: Me«k'» liiTCili:bi.il< 
Pnleootnlng*. *'"P"'* Creiace lu Vertebra m, Lei(ty'» 
Extinct Veitebraie Fauna, Leu|i>ercuv Crrtaceoui Flora. 
All beirig voluuMa «( the Hayoca Final Reporit. Ad- 
dreu, giving l»t*. T. N. Glover. SuBem. N. V. 

Meieo*itei.— Mr. Geotgc F. Kunr, it to tj Union 
SifUtirT. New Vurk. or llMiokeD. N. J., wtll buy or uive 
in eifhiinga lur whale or patt« ol mclcoiilcs. Whole 
ones, undescribcd oaes, and outire falU capccially dv 
•(tad. 

Waated— To fumiib roou of D^4C*tk*vH itt*dia. 

Sarr/utHta pmr^rta, and clber wild Aower., naiive OI 
Fouihern WivLoniin. ill ijuitnljiica. D. E. WiUatd, Cu- 
nilOT of Mu^beuin, Albion Acaileoiy. Albion, Wb. 

For Exchanga — Founeeri Tcilumn Encyclopedia Rrit- 
■nuica tSioddaid'k ninth edition), bouad ia leather — part 
in ortRiual armppcn, al! a» new— tan arrange to fumiah 
rolunei rei(uired 10 c(>ni(ilclc tct. and vii VMlumoi 
" Antrriran Saiurilikt " ill numben. Want .malt icrew- 
culiiiin loot Uihe and lettins galvanoBieteraBd rheoalat. 
For particular* addrcM A. B. Caiapbell. McKean Co,, 
BradTord, Pa. 
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I. D. C. HODGES, 47 UfayeltePlJewTork, 

Annwincea aa Ju«t Pubtiah^ii 



Fact and Theory Papers 



THE SUPPRESSION OF COHSOMPTIOH. 

By OouniBY W. HAMBLKTOn, M.D. 12". 40c. 

"TIm lDHtlnuJ>li> tmp»rt«noc of Urn ■utijvul, thi> 
OBfiDMMM Ot tiM) Mithor knd ttiK nuvftlt; nf bU wiirlr 
rU (Wmbine to niad«r iIm Itttlti trMalw wortlijr ut 
•prafaU ticMuddnnttinii. . Wr hcxirtUi' enia- 

nuiad Dr. H*iut>h'UMi> iKwklt*! ami wIhIi thpro wpni 
■niiRt Muvb witrkn."— E(lUort«l, Bo^tnn thtilu Adver- 
tUer. 

THESOCIEnAMDTflE"FAD." 

By AtTLXTDK UOBOAH, &(|, 13°. 20 (VOU. 

la IbiB book Mr. Uorgui, wbo U (inwldBOt n( ttitr 
Nvw Totk SIi&keBp«u« Soolffty. ■»!« fortb wbaX ho 
brUtfroB tu be Uie true ruDotloa of n Sbukeopew 
Boclety, wbl(^h In DtMty reji))«ot& be tGAkea ttaaa- 

Rtady June 7. 

PROTOPUSM AMD LIFE. 

By C. F. Cox. 13*. 78 cento. 

Tbtt autb'>r at thU book wwi for >oine r*arfl pnwl- 
dent of Um Now York Microaooplcal SodrCjr, «nd ta 
tblMToiumc b» sett forth hto vievs on ttac apontADe- 
bus f«n<>r*tloa tliM>rT uid lu rolatton to tbx gMi»T&l 
Uxoorj at evolittloD, uid on protopUMD ttud Uw celt 
dootrtoe. 

Ready July S. 

THE CHEROKEES IN PRE-COLUHBIAIi TIIES 



By Ctbi's THDitAS. 



$1. 



.in 



Dr. Tb<jinna In thU work will rut-pnf thu ntaiX 
■wtbod of (loallDx wltb prvhlstorlc MabjMts : that Is 
to Mjr, b« will commvnco wltb tbe ««rUMUvoocde-d 
litotory of tbr tHb« &• a bu/aia. and tta 
- iHhek iit«p bj <rtt>p by tta« U«hl uf ibe m 
Uooft, ud otb«r ^rldeace, u f&r «■ 
baa atreadj* i>r««ept»<l to tbe public some rei 
for b«)l9TfD|i the rb*roke«a wer» mound bul Id cn*^ 
but additional »TldwiK« baarlDjT on the eubjpoi bna 
b*«iD obi*ln«d. A more c«retul study of tb« Dda- 
varti tradition mtpeoUnir the TaU««wI aaUiAoa bin 
tbat wi; hATv Id tb» Barb Record (Walam Ohini) 
ftBtfIt iitDof that tb<>y w»rv Cberukee«. He tblnka 
tb* Dtouodfl CDoblo ua to trac^ ba«k tbelr line of 
lolgratloii vreo boyoitd tbclr rMildeooe In Ohio to 
the if»at»rD bank of tbe MUslaalppl. The object la 
therefore thri'efold: 1. An lUu«tratiou of tbe re- 
rorve tuethod of dealing wltb prehlitoric sab]e«tfl : 
Q. tncldvEiEui pniiif tliat some of tbv Indiana were 
mound -hiilldt!rB : 8. A atudy of a alnitle tribe In the 
Uicbl of tlie ttjuuud t«aUmuny. TliJs work will t>e an 
Iai|HirtauL uouulbutlou to the llteralnre of tbe Co- 
tuuiltlan dinrtivi'r)- wbiob wUI doubtless a|>pear 
during tbe (H>itilnt( two ynare. 

Hfarly at an tarty date. 

THE TORNADO. 

By n. A. Hazes. 12". *1. 

Prof>'aa<)r Ukkpu Id one uf Mte prominent met«ar- 
nloKlsta Minaei^tet) with Ihe L'nlte>d Stales Signal 
OBIao. In thla wurk be reviews nur yri-Hent lafar- 
fltalinn aa La tornadoes, aevercly crllJolslnit some of 
tba optnioDa held lu re|{«ril lo Ibem up to this tli:i< 
Mo *taa haa glna a moR< careful sludj to Lbemt <li 
t Mrunllve slonnn ibaa baa Prufesflor UaEeii, and Ms 
hook will pnivr a deutdiwl DUuIrlbutlon to lb4* 
World 'a kunwiwlce. 

/n t^refHiraUon. 

Foods and Food Adulterants. 

By EtMUR BjoaABM- Bs-pronldent National Cboiu- 

lual 8<iclety. 

Color in Nature. 

By 6. BaoWM OouuE and otlMfi. 
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THE CHEROKEES IN PRE-COLUMBIAN TIMES. 

IV. 

Hateno traced back the tribe by the mound eviHence thus 
far alonjf the Iradilioaut line of migrmtiou willi strong prob- 
ability of beinff correct, we are prepartad to take another 
backirard step. As will be observed by the careful reader, 
reliance has been placed in this inreatiKation upon what ap- 
pear to be indications of peculiar ciutoms. Connection with 
tb« gronp of which the great Grave Creek tumuhii^ forms ft 
prominent feature seems to be esla-blislied, thus rerifytng the 
ancient "oration."' or tradition, of which Haywood xpeaks. 
Allnsiou has nlso been made to the similarity, ia some re- 
spects, of the works of tlie Kanawha K>^"P ^ those of Ohio, 
but there is more to be added on this pt>inl. Not only d«es 
it appear Ibat it was a custom in both these sections to en- 
close the bodies of tlit! dead in hark, to bury in wooden 
vaults, and to form at I he bottom of mounds basin-6hai>rd 
clay masses which have received the name "altars," but 
also to flrrane« woo<len vaulla the same way in the luniuM. 
and to build other structures similar to each other iu form. 

In conHrmation of the slalftment in reference to the 
wooden vaults, attention is called to the description by Mr. 
H. L. Reynolds, in a recent bulletin of the Bureau of Eth- 
noloffy, of a mound he explored in Paint Cret-k valley, Ohio, 
This in the "square truncated mound" shown on No. J. Plate 
XXI., "Ancient Monuments," which, by itu close proximity 
to the combined square and circular enclosures kuown as the 
"Baum Works." ik supposed to bear some intimate n>lation 
thereto. 

As the description has been published, ii is only necessary 
liere to allude to »uch imrlinns wa have n h^drinj; on the 
quesliou before us. 

At the lime It was nicasund by Messrs. Siiuii-r and Davis 
it was a hundred and tvveu(y-rive feet in diameter, and tlfteen 
feet in height. Since then its annual disturbance b> plau{rh 
and freshet has reduced the height to twelve feet, and in- 
creases! the diameter lo a hundred and forty. The same 
afj^encies have likewi.4e destroyed ilA pyramidal form, so thai 
now it roscnihlea au upturned Wain. U was composed, for 
the most purl, of clay mottled with block louni, and In some 
places with palehca of a gniyish. plastic lime The promi- 
nent feature iti the evidenc-o that two larRti wcoden vaults, 
or structures of some kind, bad hvaa built here, one above 
the other, as in one of the Kanawha niouudi- hei'etoforp de- 
scribed'. Buth of these structures had been built of upright 
posts, five ))irh(4< in diameter and ten mcbes apart, forming 
A regular circle thirty *ix feet in diamelvr. The lower circle 
coDf^istc^l of a single series, but the upi>er of two. eighteen 



inches apart, the outer series standing directly over the posts 
of the lower stmcture. 

Separating the two structures was what the explorer terms 
"a thin, sagging streak of burnt clay," but which reminds 
us strongly of the basiu-sbai>ed clay beds found in the 
mounds of East Tcnuesaoe and Kanawha valley. Here and 
there upon its surface were traces of black wood-ashes and a 
small quantity of white bone-ashes. Horizontal limber 
moulds, smaller in size than the posia, filled, in places, with 
charcoal, could be seen distinctly lying against the inside of 
each line of posts. These appear to have been croBs-beamtj 
or stays used for bracing-puriKwes. On the east side there' 
was a break in each circle, of three feet two inches, in which 
there were no |Hisl-mould!i. Within each circle, at difTerenI, 
depths, and placed without any apparent regularity, were* 
several skeletons Lying on the natural surface of the 
ground, running from the base of the lower series of 
toward the centre of the circle, were the remains of k 
about eight incbes in diameter. Directly over these timbers 
was a horizontal layer of decayed and burnt wood or bark, 
averaging half an inch thick. Notice should also be taken 
of the fact that this mound is on the lower level near thej 
creek. ^in fact, is one step or terrace below the bridge land-' 
ing. — and is almost yearly surrounded by water from the 
overflow. 

It is true that this raouud shows some indication of being 
comparatively recent: in fad, Mr. Reynolds found in it a 
small i)irce of hone which he thought had been shaped with 
a steel knife. Ibis supposition, if accepted, would seem to 
lie incompatible with the theory tHat attributes works of this 
tyi>e to (he Cherokees. We give the data, however, as they 
are. and will present our explanation further on. 

We observe in this mound the somewhat unusual arninge- 
nieiit of one wooden struciiire above another, seen elsewhere! 
only in the Kanawha and Grave Creek groups; we also no- 
tice that in each case the walls of these structures arc formed 
by standing the timbers upright. There is, however, one 
particular worthy of note, in which those of the Ohio mound 
differ from the others; to wit, the much larger size of the 
former, suggesting the possibility that they were council- 
houses, and not vaults. But should this conclusion be 
adopted, we fmd parallels iu the customs of the Cherokees 
and uioundbuildcrs of the C'herokee district. 

Mr. Lucien Carr of Cambridge, Mass., explored a mound 
iu Lee County, Va., in which were found indicationsof alarge 
circular or oval wooden structure. From his description, as 
given in the "Tenth Annual Report of the Peabody Mu- 
.seiim." we lake the following extracts: — 

"The mound in question, a truncated oval in shape,, 
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standf alone on a g«iUle slope: %ad, having: b««n incaltiva- 
Uon for many years, the wear aad tear of the plough and 
the sfradual wcatlicring-away of thn sumniit made it impos- 
sible to gel at its exact meosurementii. A careful cxamiua- 
tion, liowcver, showe*! it to be about three hundred feet tu 
circumference at the base, and nineteen feet in height. , . . 
On the top was a level space, oval in shape, the diameters 
being: respectively about fifteen and forty feet. At a dis- 
tance of eight or ten feet from the brow of the mound, on 
the slope, there were found burled in the earth the decaying 
stum[)s of a series of cedar-posts, which, I was informed by 
Mr, Ely, at one time completely encircled it. He also told 
me that at every pluughiug he struck more or less of these 
posts, and, on dij^giu^ for tbcm, some six or seven were 
found at different places, and in such order as showed that 
they had be«>n placed in the earth at rej^ulur intervals nud 
according to a de6nit« plan. On the top, in the line of the 
greatest diameter, and nearthe centre of the mound, another 
and larger post or column, alsoof cedar, was found. . . . 
Tlie location and regularity of these posts, and their j>osition 
with reference to the central column, would seem to show 
that the summit of the mound at one time had been occu- 
pied by same sort of a bnildinv, poHsibly n rotunda or coun- 
cil-chamber, as the ground plan answers to the deschpUou 
of one which Bartram found in the town of Co we on the 
* Tauase ' River among the Clierokees, the very people who 
formerly held all Ibis section of country." 

In the mound, and within the circle of posts, several 
aVeletous were found placed irregularly and at different 
deptlitt. as iu the case of (ho mouud opened by Mr. Reynolds. 
Mr. Carr further remarks that " there were found scattered 
about everywhere, throughout the whole of the upper half 
of the excavation. In dilfcrcnl places and at various depths, 
beds of ashes, burnt earth, and charcoal.— usually cedar or 
chestnut, — sometimes one above aud overlapping the other, 
with an intervening stratum of earth of greater or less 
thickness." 

This is an imiiortant and interesting fact in Ci^mparing 
the works of the different sections allucle<l to. 

Indications of similar structures were found in some three 
or four mounds explored by the bureau assislauts in East 
Tennessee. In one case the series of posts was found at 
considerable depth, showing that earth had beeu added sub- 
sequent to its erection. 

Adair says that "every town has a large edifice which 
with propriety may be called the mountain houne in com- 
parison of those already described, liut the only ditference 
between it aud the winter house or stove is in its dimensions 
and application. It is usually built on the topof a hill, and 
in (hat st^purate and imperial Htate-hou.se the old beloved men 
and head warriors meet on material business, or to divert 
themselves and feast and dance with the rest of the 
people." 

The winter houses referred to were, according to his state- 
ment, made ns follows: a sufficient number of strong, 
forked posts were fixed deep iu the ground "at a propor- 
tional distance, iu a circular form, all of an equal height, 
about five or six feet above the surface of the ground ; above 
thette they tie large pieces of the heart of white oak. . . . 
In the middle of the fabric they fix very deep in theground 
four large pine poets in a quadrangular form." 



According to Mr. Mooney, — who has furnished the writer 
with some particulars on the sul>ject in addition to what ar« 
found in his paper heretofore mentioned, — on account of tjje 
sanctity attached to the location In the minds of the people, 
a new town-house was usually built upon the site of the old 
one. The Cherokee town-hotism were necessarily located in 
the immediate vicinity of a stream, and where there was 
about it a level area. The reasons for this were (l) that the 
dances wore held around and about these public bouses, fre- 
quently beginniug inside, and ending on the level ares 
around them; aud (2) ceremonial bathing formed an im- 
portant part uf the proceedings connected with their sacred 
dances, such us the green-corn dance and the medicine 
dance, where the whole body of the performers came out of 
the town-house to the water, and, after iHirtatn ablutions, 
returned thereto. It was necessary, therefore, that the 
building should be near a stream. As the level areas in 
their narrow mountain valleys are often overflow«!, it is 
quite probable that in order to place these sacred houses 
above the floods, they were, as stated in tradition, located oaJ 
artificial mounds. "Moreover," adds Mr. .Mooney, "the' 
town-house was the depository of numerous ceremonial ob- 
jects which could not readily be removed in a sudden enier- 
gcucy. And, as it is aaid traditionally that a sacred fire, 
was kept burning on a peculiar hearth excavated in the cet 
tre of the earthen floor, this could not be removed from th«~ 
hearth-place, and hence som» provision for its protection waSj 
necessary." 

Whatever mny be the opinion eutertained in reganl to thi 
relatiou of the mouudbuilders of the ditfereul bectious 
each oilier, or be thought of Mr. Mooney's suggeeLions, 
must be admitted that the above statement gives a satisfnc 
tory reason for placing the pyramidal mound of the Buui 
Works, Ohio, on the lower level near the creek, rather than 
on the higher level occuiiied by the square and circle. 

In confirmation of Mr. Mooney's statement, we find the 
following in Adair's " History.*' Speaking of the (Jhero- 
kees, he say.s " Their towns are always close to some riri 
or creek, as there the land is commonly very level and U 
tile, on account of the frequent washings off the niountaiui 
and the moisture it receives from the waters that ma-' 
through their fields. And such a situation enables Ibem U> 
perform the ablutions connected with tbeir religious wontbtp." 

Another respect in which the Kanawha works resemble 
those of Ohio is the presence among them of enclosurea, some 
of which are approximately true circles. There is also 
among the former a true " hill-fort," lcx»ted on the top of a 
bold and partially isolated headland, overlooking the valley 
for some miles up and down the river. 

We have now, as before statetl, travelled back along the, 
path of migration to the Ohio region, the mouud testimoo] 
agreeing substantially at every step with the traditions, 
we now enter a well-known Held which has been soniewl 
thoroughly cultivated by archaeologists, and which is 
sidered, in the minds of many antiquarians, sacred grouudj 
we are anarc that we mu3t move with cautious steps, asau] 
attempt to briug forward a uew theory in re(t&rd to 
ancient works of this region ik attended with more than ordt 
nary risk. It will therefore be appropriate to introduce at 
this point some general oonsi derations which have a 
on the questions at Issue. 
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One result of the tnort; recent explorations and slady of 
(he ancient works of tbo mound rei^ioii is tliccoarictioa Ibat 
the mound -builders were divided into uuiueruus tribes. 
though beloDKinK: substantially to the same culture atate, 
which was of a lower Rrade than that attaiufnl hy the people 
of Mexico and Central America, and a])parently noniewhat 
leaa advanced than that of the I'ueblo tribes of New Mexico 
and Arizona. However, there are no data to justify the be- 
lief that they pertained to diiferent "races." using this term 
in il« broad and legitimate KeM»c. Tbis assertton will, of 
CDUt«e, be questioned by some of our archKologista who base 
tlieir conclusionti in reference t^) this subject on the forms of 
the skulls. Without entering into a discussion or this ques- 
tion, which would draw too heavily on our space, and is not 
appropriate at this point, it may l)e asserted, with the assur- 
ance of being sustained by the facts, that the study of the 
fonsB of mound-builders* skulls has not been prodiictlvo of 
any satisfactory results bearing upon the question of races 
or nationality. This is shown by the remarks of Mr. Lucieu 
Carr. in bis paper on the "Crania from Stone Graves in 
Tennessee." published in the "Eleventh Annual Report of 
the Peabody Museum :'"— 

''Names, however, are of but Hltle import: the one cen- 
tral fact is to be found in the presence in these graves of 
«kun«, which, after excluding those tabulated as distorted or 
much flattened, are shown by their measuremenlit to beloug 
to the two extremes of classification, and which cannot be 
brought into the same gnmp without doing violence to all 
ideas tjf craniology. If the terms 'dolichocephajism* and 
'brachycephaliiini' mean any thing, then these two forms of 
skulls are to be found here, and there is do roethr>d of uieas- 
ui-emenl KulTtcienlly elantic to include them both under one 
bead. This fact is by no meaus new or novel, though it has 
not been many years since Dr. Morion and Antbropologiuls 
of his school stoutly maintained the uniform brachy cephalic 
tyi>e of crania among all the American aborigines exce])t the 
Eskimo. Of late years, however, the contrary opinion, so 
ably advocated by Dr. D. Wilson, has been steadily gaining 
ground, and to-day there is little hazard in saying that it is 
generally received. But the evidence furnished by this col- 
lection seems to lead slill farther; and we are required not 
only to admit the existence of different forms of skulls, as 
there well might be in dilFerent tribes, but also to conclude 
that they are to be found among the same people or peoples 
living under the same tribal organization, much after the 
fashion in which they are to-day known to exist among the 
com|KMtile peoples of our great commercial cities. This is 
hardly in accord with the opinion geoerally held as to the 
purity of race in prehistoric times; but it seems impossible 
to avoid the conclusitm, if it Im; admitted that the fact that 
these skulls were found buried together indiscriminately in 
tho same style or set of graves in (he same <moiiod, and so 
far as we can judge at or near the same time, is any proof 
that they belonged to i>eople of the same tribe and mce." 

It will be seen from this conclusion of one best qualified 
to express an opinion on this subject, that a classj fieadon of 
the mound-builders upon the forms of the skulls is not only 
unsatisfactory, but is misleading and valut-less. That the 
people found inhabiting Ihv continent at the lime of the Co- 
lumbian discovery may have been, and probably were, de- 
rived from ditTereut races, is not dented. Possibly the 



mound'buitders of the section herein designated the "mound 
region" may have been derived from ditierenl races; but, if 
so, this cannot be determined by the crania found in the 
mounds of the Mississippi valley. Indications of tribal pe- 
culiarities, of variations in local customs depending on eu> 
vinmment, and perhaps traces even of customs peculiar to 
certain stocks or families, are observed in the ancient works 
of the region indicated, but nothing whatever to suggest 
different races. This is a bold and venturous statement to 
make, in view of what has been published on this subject; 
nevertheless the writer feels justified in making it, and be- 
lieves that the datb, when thoroughly studied, will sustain 
him. 

The evidence of division into tribes is found in the nu- 
merous indications of interlrit^al warfare, such as tfie works 
of defence of various kinds met with in different sectioui. 
For instance, there are the hill-forts of Ohio, of which Fort 
Ancient is a well known example. No one has ever doubted 
that these were con»lrucled for defence. Nor is it likely tbe 
other enclotnircs^ such as the circles, squares, and octagons, 
would have been ascri'jed to any other object but for the 
introduction of the theory of a semi-civilixed, niound-huild- 
ing race, with its priesthood and religious ceremonies. As- 
sume that the authors were the ancestors of the Indian tribes 
found inhabiting the country, and the idea of this overpow- 
ering religious influence vanishes at ouce. The enclosures 
of New York, Michigan. Keulucky, Tennessee, south eastern 
Missouri, and the Gulf Slates, are admitted to be defensive 
works. In addition to these, there are in many places de- 
fensivu walls anil embankments across ]>rojecting spurs, pe- 
ninsulas, and river bends. Villnge sites are also often found 
in positions which could have been selected for no conceiva- 
ble reason except that lliey might Ik^ easily defended against, 
attack. 

The only reasonable explanation of Ihese facts, and of the 
evidences of differenl customs found in thp mounds, is that 
the ntound-buildcrs consisted of different tribes. Even in 
the comparatively limited ai-ea of Ohio are found abundant 
evidences of the presence of different trit)es. and of succes- 
sive occupation by different peoples. The same thing is true 
also of the areas embraced in easlem Iowa, Wisconsin, Illi-j 
nois. Indiana, and Koolucky; but, on the other hand, wt 
tern New York, a strip along the lake Imrder of Ohio, and 
the Cherokee region of East Tennessee and western North 
Carolina, api>car to be exceptions to this rule. 

As the connection indicated between the works of the 
Kanawha valley and those of Ohio relates primarily to the 
sepulchral and so^alled "sacrificial mounds," and second- 
arily to the geometric enclosures of the type found in the 
8cEOto valley, attention is called to the latter. 

Forty years ago, Messrs. 6quier and Davis, while admit- 
ting that some of the enclosures of this Btate were huill for 
defence, advanced the theory that a large number of the 
earth-works were designed for sacred or religious purposes,^ 
and places for pf^rforming superstitious rites,— a view which 
has generally Iweu adopted by subsequent writers. That 
this theory was Ijased ui>od a preconceived notion held by 
these authors, is apparent from the following statement in 
" Ancient Monuments: " "We have reason to believe that 
the religious system of the mound-builders, like that of the 
Aztecs, exercised among them a great, if not a controlling, 
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influence. Their f^overoment tuay bnve beou, for augbt we 
know, a govemmeut of the prieslhood, — one id which the 
pri«8tl,T and civil functions were jointly exercised, and one 
Kufflciently powt^rful Lo hare secured in the MiHsiBsippi val- 
ley, as it did in Mexico, the erection of many of those vast 
monumpots which for ages will continue to challenge the 
wonder of men." 

Dr. Dauiol Wilson not only takes the same view in his 
"Prehistoric Man," but cxpandR and emphasizes it. He 
even goe» so far as to assert that the earth-works of the 
Iroquois present, in some respects, a greater contrast tu 
those of the mound builders (of Ohio 'j than the latter do to 
the elaborate architecture of Mexico and Yucatan. "They 
form groups." he oontinues, "of symmetricAl encInsureR, 
,Bqaare, circular, elliptical, and octagonal, with long connect- 
ing avenues suggesting comparisons with the British Ave- 
bury, or the Hebridean Callernish ; with the Breton Carnac, 
or even witli the temples and spltinx avenues of the Egyp- 
tian Ramak and Luxor." 

If we lay aside all preconceived notions of a highly cul- 
tured race of mound-builders with a priestly hierarchy, and 
study these remains in the light of such data as we posseaa, 
instead of looking at them Uimugh ihe halo of a finely 
wrought theory, the inappropriatenees of such comparisons 
becomes apparent. Wbnt shall we say of the attempt to 
compare the dirt walla of these groups of combined circles 
and squares with the great temple of Karnuk, termed by 
Ferguiuion '* the noblest effort of architectural mag'niRcence 
ever produced by the hand of man "i oMikening the simple 
earthen'paratlels. thrown up perhaps with wooden spades, 
to the avenue of crio sphinxes, and the maguiGcent, columned 
hall of the Egyptian temple i In what respect do these 
earth-works of the niound-huilJent resemble the palace at 
Palenque, or Casa del Gobernador and House of the Nuns at 
Dxmal? It is only nece-siary to put the question: the reply 
is self-evident. Yet the writer just quoted, who may he 
taken as the leading representative of the school lo which be 
belongs, sees, in some respects, less eonlratit between these 
two classes of structures than between the earth- works of the 
Iroquois and those of the niound-builders of Ohio. 

Omitting, perhafw, a dozen geometrical works, the enclos- 
ures of Ohio, New York, and other sections, are admitted 
■to be for defensive purpottes. and are of a characler conform- 
able to savage life. And in reply to Vr. Wilson it may be 
truly atlirmed, that if we compare the larger work on Plate 
XIX, of " Ancient Monuments "—which is in the immediate 
vicinity of the celebrated " Mound City," Ross County. O. — 
with that on Plate II. of Squior^s "Aboriginal Monuments 
of New York," the similarity is so marked {except in size) 
that one might be substiluled for the other without bringing 
into, or omitting from, the former group ttny important char- 
acter. Yet here is what. was considered by the authors of 
"Ancient Monuments" pre-eminently the sacred or religious 
city of the Ohio mound-builders; and, what is worthy of 
mention, the accompanying enclosure, 90 like that of New 
York, has a central mouud. which was examined by Metmrs. 
Squier and Buvis, and pronounced by them " clearly a place 
of sacrifice." 

A uumlier of such general resemblances between the 
works of the two aectious could be pointed out; yet it is ad- 
miltetl that the two classes of remains bear evidence of being 



the works of different tribes, but not of different races, -or of 
peoples in such widely dilTcrenl culture stalee as to justify 
Dr. Wilson's extravagant statement 

The complicated group, consisting of circles, a square, octa- 
gon, and parallels at Newark, is unquestionably the most noted, 
as well as the most extensive, of it« class in ihe mouud section. 
As these cover an area e»tiniBted at two miles square, what, 
it may well be asked, must be the estimate of the size and 
population of the village that required such an extensive 
system of works devotetl to religious aervices and supersti- 
tious rites ? The groat circle at Avebury. EIngland, the most 
extensive of the so-called dniidical structures of Europe, 
embraces only about thirty-six acres; while here is an octa- 
gon enclosing fifty acres, one circle including twenty, 
anotlier thirty, and a square embracing twenty acres. The 
race-track, buildings, and other appurtenances of the Fair 
A;baociation of a county containing probably a hundred 
thoiutand inhabitants are enclosed in a single one of these 
fnrcles. If these were but places where games were held 
and religions ceremonies performed, where are we to Bnd 
the indications of the immense village that required such 
vast amphitheatres f 

It is remarkably strange that the mound-biitlders of con- 
tra! and soutlieru Ohio alone, of all the ancient peoples of 
the mound region, should erect such extensive structures 
devoted to religious observances; lliat here alone the priestly 
influence should have been suSicienlly powerful to produce 
such results. How is (he development of this sacerdotal 
element in this limited area to be accounted for? 

It is true that a few of these enclosures are reroar4cab1y 
correct geometrical flgures, and present a puzzling question 
to the arcba-'ologist: but the usual explanation, that the 
authors were a people in a much higher state of culture 
than the Indians, serves but lo increase the difficulty. On 
the one hand, it i» only neces<;ary to suppose that they were 
built for defence, and that the Indians of a certain tribe and 
era had learned the art of laying off correctly circles of 
large size, and the problem is solved. But, on the other 
hand, the supposition of a highly cultured race, ca|iable of 
forming the^e (igures by means not within the reach or capa- 
city of the more advanced Indians, introduces a host nf still 
more troublesoTnc questions. That the ancient works of the 
Southern States and of New York are to be ascribed lo the 
Indiana, is too clearly established by historical and other 
evidence to be longer denied; and it is even aduiitled. that 
associated with the prehistoric monuuientsof th.? valleys of 
the Muskinguui. the Scioto. Brush Creek, the Little Miami 
and Big Miami, are mounds and works of later times, some 
of which were made hy the historic tribes or tlieir immediate 
ancestors. Notwithstanding thi.<t siipiMwitinn uf a much 
earlier occupation hy s veritable mound-buildiug people of 
advanced culture, there are works here ascribed to this peo- 
ple which pre^nt no indications of greater age than same 
of those attributed to Indiaus. ITnw is thia to be accounted 
for on the liilter theory? 

The fact, well known to all archaH)logist8, that mfnor 
works of art are found in these typical monuments of the aame 
character as those obtained from mounds Httributnble to the 
Indians, presents another questiun diHicult to answer on 
this theory. The "Monitor"' pipe, or pi|)e with broad baae 
running out in front and behind the bowl, is considered 
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typical of the people who built the "sacriBcial mouuds" and 
"narreil enolo«ure8^' or Ohio; yet, according to Adair, the 
Cherokees made pipes of precisely this pattern, as he says 
"the fore pari of each commonly runs out with a sharp 
peak, two or three I9iiger« broad and a quarter of au inch 
thick, on both sides of the howl lengthwise: they cut »evora] 
pictures with a great deal of skill and labour/* Tliis seemsi 
not only to connect the builders of these typical Ohio works 
with the Indians, thus presenting a difHcuU problem for the 
adrocates of the atKJve theory to solve, hut forms another 
strong link in the chain of Cherokee history we are trying 
to follow. There are other difficulties in the way of this 
hypothesis which our limited space will not permit us lo 
present. There arc other questions, howevnr, relating to 
these eDcloHUrcs, which require notice here, as they have 
aome bearing on the theory adranced in this paiier. and 
must affect to aome extent the conclusions reached. 



This is probably implied in the Walam-Olum, where it is 
stated that "the Talega towns were too strong." 

If the enclosures are defensive works, they present noth- 
ing incompatible with the theory herein advanced, but 
rather tend to contlnu it. Even supposing they were in- 
tended for sacred or superstitious uses, they must have been 
constructed for the purpose of defending the gathered as- 
semblies from sudden attack by enemies. Take, for exam- 
ple, the Baum Works shown in Fig. 1, Flat*) XtX., of the 
"Ancient Monuments," and copied in our Fig. 9. For 
what purpose were the walls built, except for defence? Is 
it to be supposed that they were intended solely as sitting- 
places for the spectators} Those around the square alone 
would have seated eight or ten thousand persons, and the 
wall of the circle as many more; yet the remains present no 
indications of an extensive village. We may also ask, with 
good reason, why one enclosure was square and the other 
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It is believed that the evidence preseiitod will be accepted 
as sufficient to justify the suppositiou that the Tullegwi of 
tradition must be identified with the Cherokees, and that 
they formerly lived in the Ohio valley. Having shown that 
the people of this tribe built mounds in their historic seat, 
and were in all probability the authors of the Eauawba and 
Grave Creek works, it is rca!«onable to couclude that they 
built mounds and constructed other works during their resi- 
dence in Ohio. If this be admitted, their identiflcation with 
the Tallegwi would indicate that, during their long contest 
with the Delawares and Huron-Iroqnois, they built defen- 
sive works, a« it is stated in Heckewelder's version of the 
tradition, that "the enemy [the Tallegwi] fortified their 
large towns and erected fortiHc-utioos. eB[ieciaIIy on large 
rivers and near lakes, where they were successively at- 
tacked, and sometimes by the allies" (the Delawares and 
Xn>quois). Although it is to bt^ presumed that this is some- 
what colored to conform to the interpretation of the narra- 
tor or author, there can be little doubt that the Tatl^wi 
erected defensive structures iu order to resist their enemies. 




circular, when the builders must have known that the latter 
affonled the better chance of observing the ceremonies. Are 
we to assume that different enclnsures were made for the 
different kinds of ritee and games? The only reasonable 
conclusioti. even under the supjiofiition that these were 
"tabooed" or sacred places, is. that the walls were built for 
defence, and, as Atwood judged from bis discoveries, were 
stockaded. But this brings up the inquiry, "Why were the 
sacred grounds enclosed, while the village remained without 
defensive walls?" 

Although it is not probable that all the mystery connected 
with these structures will be explained away, yet the sup- 
position that they were defensive works of people in the 
same culture grade as the ludianB siniplilies the problem, 
and euables us to present at Least a partial explanation which 
is consistent with other data susceptible of interpretation. 

Referring again to the Baum group sliown iu the figure^ 
what is more likely than that the square eucloaed the village, 
and the circle the maize-6e]d? On the pyramidal mound 
was the councU-bouse, within and around which the cere- 
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monial dances were held: and near by was the creek in 
which the ablutions were performed. The council-house in 
this case was not in the Tillas:e; the latter being built near 
the hills, contiguous to cool springs of water, thus rendering 
the distance from it to the creek too great for the conven- 
ience of the bathers. The writer is aware that this expla- 
nation will not apply in full to all the enclosures of this 
type, as the conditions are not the same in all the localities; 
and it is more than likely that the customs of the villages 
varied to some extent, although pertaining - to the same 
tribe. The probable differences in the age of the villages, 
and the modifications 'of customs, are also to be taken into 
consideration ; nevertheless this supposition gives us a key 
that will unlock most of the mystery of these works. They 
are in most cases located near a stream, and consist of a 
square or octagon with its gateways and protecting mounds 
surrounding the village, and a circle enclosing the corn-fleld. 
As a rule, the small circles, which may have been places of 
amusement and ceremony, are outside of the large enclos- 
ures. Even at Fort Ancient, which no one doubts is a de- 
fensive work, the supposed race-track and principal mounds 
are outside, though the crescent, in front of which the cere- 
monial rites were performed, is within the fort. 

[Coutlaaed on p. S7S.] 



NOTES AND NEWS. 

Soke curious electrical phenomena were observed, according 
to a writer in the Chemitche Zeitung, in a steariu and ceresin 
manufactory in Italy. One evening four vats of white ceresin 
(which ia a paraffine obtained from ozokerite) containing about 
500 kilograniB each, were being stirred to cool. When the point 
of solidification was nearly reached, the electric light of the place 
accidentally went out; and, to the eurprioe and alarm of the rather 
ignorant workmen, the mass of cereoin was obseri'ed to if,i\e pale 
sparks on the slightest motion. If the hand was brought near, 
loud sparks nearly two inches long were ohtained. The phrnom- 
enon lasted over half an hour. 

— Some interesting explorations have been made in connection 
with the famous Adelsberg Cave. The Vienna correspondent of 
the London DaUy News says Ih&t various citizens of Adelsberg, 
wishing to aGcertain whether the Ottoker Cave, discovered a year 
ago at some distance from Adelsberg, was in any way connected 
with the great cave, followed the course of the subterranean river 
Poik. It was known that forty >'ear8 ago a party of explorers 
had their progress barred by a large lake, and the present adven- 
turers therefore carried with them a boat. Having succettsfully 
croEsed the body of water mentioned, they came to lofty galleries 
through which the river flowed. It was possible to walk on the 
banks nf the stream, but at intervals it expanded into small lakes, 
and the boat bad to be used. At last the gallery branched into 
two corridors, one of which the stream rendered impassable, 
while the other was high and quite dry. The boat was dragged 
up, and the party proceeded. After crossing a fourth lake, the 
largest they had met, they found that the Ottoker Cave had been 
reached. The journey through the galleries lasted six hours. 
The explorers saw that they had by no means penetrated to the 
remotest parts of the grotto, and there is evident); atill a wide 
field for discovery. 

— We learn from Engineerivg of May 30 that the Cbatillon- 
Commentry Steel Company have for some time past been experi- 
menting with gun-tubes, projectiles, and aroior-plates of steel 
tempered in lead. The process is simple, the steel being raised to 
a red heat and then plunged in a bath of molten lead, where it is 
allowed to cool gradually. The beneficial effects of this treatment 
are very marked, the elastic limit, breaking stress, and percentage 
elongation of the material being all increased. Actual tests of an 



armor plate thus tempered, 10 8 inches thick, which was tested 
at St. Jacques by firing at it with a 8.79-incb gun, showed that- 
the penetration in the tempered plate was mnch less than in an 
untempered one. The value of this test is, however, somewhat 
discounted by the fact that the power of the gnn wns much be- 
low that required for penetrating the plate, as the striking vetodly 
of the shell was only 1.800 feet per second, and \\m penetration in 
wrought iron would therefore be only abont 4.86 inches. 

— At the instance of Professor Otto Pettereson of Stockholm, a 
hydtogiapbic expedition has been arranged; the profe8f>or himself 
and Baron Oscar Dickson finding the necessary funds, with some 
assistance from two Swedish marine insurance companies. The 
expedition, which will start from Gothenburg, comprises the sal- 
vage steamer "Skandinarien," the gunboat "Al^'hild," the pilot 
steamer "Goteborg," and the two steamers "Themis" and '-Iris." 
Men of science will be found on board all these steamers, and 
samples of water and measurements of temperature w ill be taken. 
The Skagerak and the Kattegat, which are to be the places of 
operation, have been divided into different sections. The appli- 
ances were tested at Stockholm the other day. says Engineering 
of May 80, and gave great satisfaction. They comprise an appa- 
ratus constructed by Professor Ekman for bringmg up water 
from a depth of up to three hundred feet, furnished with a 
warmth -isolator; a turbine apparatus by the same gentleman for 
bringing up samples of water from any depth, and Otted with 
one of Negretti and Zambra's deep-water thermometers; and sev- 
eral appliances for similar purposes constructed by Commando- 
Arwidsson, very quick in their mode of operating, but not in- 
tended for any great depth nor for very large samples. 

— Some sea urchins are known to live in cavities in rock; and 
the diameter of the cavity is often wider tfatfn that of the en- 
trance, so that the animal could not leave its home or be taken 
out without injury. On the French coast of Croisic (Lower 
Loire) may be seen thousands of urchins thus ensconced in the- 
granite rock, which is rich in felspar and quartz. The animals^ 
it is not doubted, make and widen the holes for themselves; but 
the question bow has not been satisfactorily answered . Chemical 
solution of the rock seems excluded, considering both the nature 
of the latter, and also that no acid which could be thus used baa 
t>een proved to exist in the urchin. The matter has been studied 
lately by M. John, and in an inaugural dissertation be explains 
the effects by mechanical action. With the so-called "lantern of 
Aristotle," as given in Nature of May 29, the animal probably 
bites the rock. The sucker feet are also attached, and a rotatory 
motion is imparted to the body ; the prickle points, with the lan- 
tern, gradually wearing down the surface. Theee cavities afford 
a shelter to the urchins against the action of the waves. An at> 
tempt is made to conceal them by means of mudsel and other 
shells. The rocks in which the cavities occur are in general 
thickly covered with calcareous algaa. It has been thought that 
possibly thei« decompose the rock, and go facilitate the work of 
the urchins. M. John, however, finds no such chemical relation; 
but almofipheric agencies, he considers, may help the work of 
boring. A number of other animals are known to penetrate rock, 
and it is supposed that they do it also in a mechanical way. M. 
Forel described to the Vaudoia Society of Natural Sciences how, in 
the hard limestone of Constantine, Algiers, Hdix aapera was 
found in holef> four to Ave inches in depth. 

— It was natural to suppose, that, as heat weakens the strength 
of a steel magnet, the susceptibility of a magnetic substance would 
increase with a fall of temperature, as also that bodies which ia 
ordinary thermal conditions are neutral to magnetic influence^ 
would exhibit magnetic properties if cooled down suflSciently. 
This point, aays Engineering of May 3, was dwelt upon by Dr., 
Hopkinson in his remarkable address to the Society of EJectrical 
Engineers, and was also made the subject of experimental demon- 
stration by Mr. Shelford Bidwell in his recent discourse on mag- 
netic phenomena at the Royal Institution. The substance used 
was an alloy of nickel and iron. Both these metals are magnetic 
at ordinary temperatures, but the alloy is peWectly neutral. A 
permanent magnet is unable to lift a strip of it ; but, if cooled a 
few degrees below Eero, the strip ia at once strongly attracted bj 
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the magiwL It n iaferred that alt inetala would exhibit magnetic 
propcrtiefi if eool^ bolow thia critical temperature: but of this, io 
the worrls of Dr. HopkJnson, " we have at pnwciil no Iiidicjitiun." 
Mr. Bldwelt also used on this orra^inn tbe very delicate Hp[taratii£ 
which he has con9tructed for accurati'l; studying the effects of a 
varying raaKti*rtizi»K forxvon Iwreof iroD. He took up the suliject 
where Jnulo left it in 1S4/J. and Bhi.wed that the bar Ipoglht^s at 
HniC, then contractn, becoming ultimately shorter than iu oriKinal 
length. Joule's creaieat magaetizioK force wan 120 C.G.S. units; 
Mr. Bidwell has carried his to-iOOOC.O.S. unJtd. The correiipond- 
ing clonRalioiu) an<I ■.'otitractiutiH were rendered plainly visible to 
a nniiierout) audience in the usual optical wiiy by the motion of a 
spot of light upon a diittant ncre^n. 

— The ^giaeerittQ n»d Mining Journal of June 14 ia authority 
for the statpnf>ent that small metallic articlc^s. tnic-h at* buttune, 
baokle«, claape, etc., have tliff(tr«nt coloreil filing praluced on Ibciu 
by various methods. Some of these are known a<t oxidized silver. 
Jtainbow colors are produced on hrass buttons by HtriiiKingthetn on 
Q copper wire by the eyev. aud dipping thum in a bath of plumbute 
of KOdn tre«lily preparetl by boiling litharge in ceutttte ttoda, and 
pouring it into n porcelain di^h. A linen hag of finely pulverized 
Ulharge or hydrated oxide of lend \a su^peniktl in the solution. eo as 
to keep up the origitiuletrengthof the solution. While the buttons 
are in lliin-HjItition, they are touched out; after the other wit ha plat- 
inum win'- conuect«I with the positive pole of a battery until the de- 
sired color appeiirs. The galvanic current employed must not 1k> 
too strong. The color* are more iM-illtant if ihcy are Itcat^l after 
they have been rinsed and dried. Colored films ar^ more con- 
venieutly jmiduced upon bright braas by different chemicals, by 
painting with thvui, ot by iiumerBiun. For example: golden yel- 
low ifi ohtaioed by dipping inu perfectly neutral tk>Iutiun of acetate 
of copper; dull grayish green, by re|»ei»tedl* painting with very 
dilate solution of chloride of copi>er; purple, hy heating hot, and 
rubbing over with a tuft of cotton satarated with chloride of anti- 
mony; golden red, by corering with a paste of four parts of pre* 
pared clmtk and of moeoie gold. In covering nn article with any 
colored bronze in powder, it is first rubbed with a very little lin- 
seed-oil, and Che bronze dusted evenly over it from a dust-bag. It 
is afterward heated in iin iron pan Io a>xmt ItW F. In recent 
titne», small articles an* also roughened by dipping in strong nitric 
acid; and, after washing and drying, thpy arp coated with a rap- 
idly drying alcohol vurniah that has been c<ilor«i yellow with 
picric acid, red with fucbHine. purple with methyl viotet, or dark 
blue with an aniline blue. This gire^ the de«ireil color with a 
beautiful metallic lusire. The latter colors are not very durable, 
and art! for inferior good.-!. 

— ^Tbe report of Arlhnr W. Winalow, Stale geologist of Mis- 
souri, slates that the di-tailed mapping of the coal-ftelds hau pro- 
greaaed with liltl>> inteiruplion. Field-work has now been ex- 
tended over nearly lour hundred square mileB, and the rerolta 
have been pk^tted on the preliminary sheets. an<l are now lM>ing 
transferred to the final sheets. On .May 3. Mr. Oillx-rt Van lugen 
reported at the offii.-c of the Miiwouri Geological Survey. He is 
detailed hy the United States Oefilogical Survey tn assist in pale- 
ontologic work in Mis«onri. lie ha<i been at work during the 
greater port of April in Pettis County. Detailed mapping was 
proeecuteU during the early [lart of the month in south eastern 
Ifiwonri, and atHJUt seveuty square miles have been covered. 
"Work on the hnilding-materiaU and clays of St. Louis was vigor- 
ously piishcil during the latter half of April. Along with a study 
of the origin and liii^trihution of the clay depoeita and of the eco- 
nomically important lime»tone!s, inquiry haii been made into the 
nature utiU extent of the de|iendcnt industries. About two-tbirda 
of the Htone-quarricH have been visited, and nearly all of the clay- 
worka. An idea of the magnitnde of the interesia inrolved may 
be gatheretl from the following approximate atatement at the 
number of works in and about St. Loui*: eight tire-brick and 
sewer-pipe inanurncloriea, forty common and pressed hric-k nianu- 
factorie^, six potteries, one terra colta manufactory, two terra- 
cotta lumber manufactories, forty stone-quarries. The value of 
the annual output of the cluy induMriea is at preaent in the vicin- 
ity of tlirve million dollan*, and Uiat of the dloue-quorrieft cannot 



fall far short of one myiion. In th(> laboratory nearly all of the 
Bamp!e.ii of mineral wafers collected during April have been ana- 
lyzed, and the resiilU will aoon be ready for publication. In ad- 
dition, HOme seventeen lota of apecimens seut inhy outside partieo 
have been identified and reported upon, and a few anal>sefi of 
coala and iron ores for survey purpoeea hare been made. 
Preliminary inapeotions have been made in Platte, Clinton, 
Cmwfoni. and Morgan Countie.3, In Platte and CliatoD Countlea 
are eofil-beds of economic value, hut their mineral waters 
and clays also deserve attention. There is every probability 
that the 22 inch coal bed luiijwl at different pointa in the vicinity 
of Ij)-Bven worth, Kan., aa well as otlters found at different 
depllis, exientb under these couotiea. It* depth below the sur- 
face at Leovenuorlh iH about seven hundred feet, but eastward into 
MiiMourl it mnst rise progreesively lowards the surface. Tlio ex- 
act determination of these poialit, as well as the detlutiioo of the 
limits of the bed, cannot he made until systematic and detailerl 
work ia done in these counties. In view of the extensive devel- 
opiiient of the coaljndustry at Leavenworth close to Die Missouri 
line, and in view of the protiahle establishment in the future of a 
similar industry in Missouri near the Kansas line, proviaions 
ahouKI l>e made in the near future whereby encroachment of 
mining operations from a properly in one State upon a properly 
in the other .Stale shall Ix* prevented. In Crawfonl County iron 
ore atiU occupies a prominent place among ita mineral products. 
Some of the deposits of this ore are, however, exiuiueted, and 
others are approaching tliat condition. l*he demand will before 
very long he urgent for new sources of supply. The coodiUoiia 
are such, in this and adjoining countiea, aa to justify the expecta- 
tion that synteraatic and thorough geologic work may lead to tJie 
disco%-ery of other deposits; and it is the intention to instltuta 
such work as soon aa the means and the demands upon the forca 
of the survey will pc-rmit. Operations looking Ui the develop- 
ment of zinc and lead mining are also in progress. In Morgan 
County there are prospects of a revival in lead-mining, and this 
in a more thorough manner tliau has been the case in past years. 
A profitable Industr}' may be built up there if the developments 
are made cautimisly and under competent direction, such aa will 
k'tid to a knowledge of the origin of the ore, and such as will 
guide one in selecting localities for prospecting. The survey la 
not at present in a position to give specific advice on such mat- 
ters, however, and cannot do so until detailed local work is Bo- 
ished. Zinc-mining is also t>eing started in Morgan County, 
notobly at the " Big Three Shaft," abotit five miles suutb-woet of 
■Versailles. 

—A petition was lately presented Io the Medical Assembly of 
the Grand Dtioliv of Baden by the Gcrniun Women's Asaociatioa 
of lipipzig, praying that women might be admitted to study medi- 
cine. The assembly passed a resolution declining to take any 
step in tlie matter, vn the ground that women lu-e unBt for the 
learned profcinsious. and criptiially for that of medicine, and, 
moreover, thai the latter id already overcrowded. Ilerr Anisber- 
ger, the ministerial councillor repreM'nting the government, said 
the question was not yet ripe for solution. Ue also pointed out 
that the matter was one for the deciaion of the im[>eriul authori- 
ties, not for that of the individual states. A similar petition has 
recently been presented by the same association to the Weimar 
Landtag, in which the ladles ank to be admitted to the University 
of Jena, not only to study medicine, but with the view of qualify- 
ing for appoiutment aa scientific teachers. 

— Duffleld Oblwrne, author of "The S|>eU of Ashtaroth." has 
writteji an article on surf-bathing for (he July Sfritnwr, which 
will contain practical directions and aketchea showing how to 
avoid the dangers of the surf, and how to get the most pleasure 
out of it. 

— Messrs. John Wiley ft Sons announce as in prepamUon 
"Me<;hanic3 of the Machinery of Transmission," l>eing Vol. III., 
Part I., Section II., of "Meclianics of Engineering and Ma- 
chinery," by Dr. Julius Weixbach, edited by Profe&sor Ouatar 
Hermann, and tranHlated by Professor J. F. Klea, Lehigh Uni- 
versily. Bethlehem, Penu. 
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THE CHEBOEGES IN PRE-COLUMBIAN TIMES. 
IV. 

[Continued from p. 870.] 

In some cases, as at the Liberty Township Works ("An- 
cient Monuments," Plate XX.), a special arrangement seems 
to have been made for this purpose. Here wesee a connected 
third circle, much smaller than the other two, in which is a 
creacent and mound ; there is, however, a little exterior cir- 
cle. We notice here that the square or village site is near 
the bluff from whence springs issue. 

The square of the Seip Works ("Ancient Monuments," 
No. 8, Plate XXI.) and of that figured in No. S (same plate) 
are next the stream, as there were no springs in reach. 

The complicated group at Newark, of course, presents fea- 
tures diHtcult to explain; but it is apparent that there 
were two villages, probably established at different times, 
but both occupied from the time the latter was built until 
the whole was abandoned. The octagon is near the creek, 
but its position was doubtless selected on account of the 
spring near its northern corner. The southern circle, E, 
was possibly a place devoted chiefly to ceremonies and 
games. One line of i>arallels seems to have been a passage- 



way from one village to 4^other. It is sppannt from their 
courses and the topographksl features of the area tlut none 
of these guarded ways were intended for race-tracks. That 
the small, circular enclosure F, known as the "Obaervatory 
Circle," was not sufficient in extent to supply the villages 
with bread, is admitted: hence it was necessaury to assume 
that there were unenclosed fields, probably on the land 
north of the group, between the parallels rnnning east and 
west, and in the area east of the pond. It is posnble that 
the space between the two lines of parallels, running' east 
and west, was partially occupied by dwellings, espedaUy 
that portion on the upper, level land. These suggestions are 
of course lately speculative; nevertheless, if there be any 
truth in the tradition of the Tallegwi, it is probable that 
here they made their first determined stand after defeat in 
open battle. The people of other villages, not endosed, prob- 
ably fied thither, and joined in erecting fortifications and 
defensive walls. Be this as it may, it is apparent that they 
belong to the same type as those in the Scioto and l^nt 
Creek valleys, and may ba ascribed to the people who built 
the latter. That they were defensive seems to be estab- 
lished by the considerations presented, and others which 
might be urged did space allow us to offer them. It is ap- 
parent to any one not biassed by a preconceived theofy, who 
will study these works carefully, that their cfaaracteristies 
are essentially aboriginal: in other words, there is nothing 
in their form or construction coptradictory to the theory of 
their Indian origin, except it be the single fact that a few of 
them approach very nearly to true geometrical figures. 
That it was a custom among the Indians north and south to 
build circular enclosures and forts, is fully attested by the 
historical records ; it is also known that some of the Indian 
forts in the northern section were polygonal, especially 
those built by the Iroquois tribes. Numerous instances can 
be cited where villages were surrounded by fortifications in 
both these forms. 

The suggestion that the circles adjoining squares were 
built around maice-fields is not original with the writer, as 
it had already been presented by Lewis H. Morgan, in his 
*' Houses and House Life of the American Aborigines.** 
He remarks, that " with respect to the large circular enclos- 
ures, adjacent to and communicating vrith the squarea, it is 
not necessary that we should know their object. The one 
attached to the High Bank Pueblo contains twenty acres of 
land, and doubtless subserved some useful purpose in their 
plan of life. The first suggestion which presents itself is, 
that as a substitute for a fence it surrounded the garden of 
the village in which they cultivated their maize, beans, 
squashes, and tobacco. At the Minnitaree village a umilar 
enclosure may now be seen by the side of the village, sur- 
rounding their cultivated land, consisting partly of hedge 
and partly of stakes." Whether these dirt walls were mere 
supports to stockades is a question not yet settled; neverthe- 
less it is probable they were surmounted by stakes, or sup- 
ported a wooden fence or screen of some kind. The fact 
that the ditch is here usually on the inside cats but little 
figure in the discussion, as we find this to he the case in 
many works which are undoubtedly of a defensive character^ 
as Fort Ancient, and the circular enclosure in Iowa shovm 
in Plate II., " Fifth Annual Report of 'the Borean of Eth- 
nology.'* In fact, Uiis was consistent with the Indian mode 
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of warfare. Lonjr tellx uk, in (he account of his expedition, 
that aoroeliniM th«y would hastily dig a ti<encl). throwing 
the dirl on the dani^er side, and ihus form a defensive bar- 
rier. 

Whellier the hill forts are lo be attributed lo the authors 
of the circles and squares is doubtful: in fact, the iudicatioos 
appear to lead lo the opposite conclusion. Certainly there 
is no reason for supposing; tliai Fort Ancient, Fortifieii Hill, 
4Lod other works of this character in the Miami valleys, w^ere 
built by this people. The writei* is inclined to the belief 
that they are the work of the Shawnees. but cannot under- 
take at this time to givti his reasons for this opinion. 

As the 80 called ''altars" form a link in this liistoric 
chain, we may as well remark here that the names "sacriticial 
mounds" and '"altara/' implying human sacrifice, have been 
brought into use without even the shadow of evidence 
therefor. As Morgan has truly observed, "there is no pro- 
priety in the use of either of Ihese terms, or in the eoncUt- 
flious they would force xis to adopt. . . . These cloy beds 
were not adapted to the barbarous work." Possibly they 
may have been places where prisoners were burned, which 
was the chief sacrifice olfered by Indians. The basin-shaped 
clay beds of the Kanawha and Bast Tennessee mounds seem 
to hare grown out of them, and their uses were probably 
similar. Cybub Tho»a8. 

PTn h» ouDUnucd.] 



THE ROYAL SOCIETr OF CANADA. 

Thk eighth annual meeting of the Royal Society of Cauada is 
jnst ovtr; and, from tho inlereat raanifeat in the four sectionH 
into which that HOiMet.v is divided, no lietter proof of the growth, 
usefulness. an^J ttuucetiH of HUrh sn organization ran he desired. 

Of forty-three p^p^rs which were presented, either read in ex- 
tenao, iti atetract, or by title, no lestn than tweot; of them treated 
on scientific topics, while llii' remainder were devoted lo histori- 
cal, political, and literary suhjerln. 

Sections lU. and IV. of the Royal Society are specially devoted 
to the xcienccir: tbe former embracing the mathematical, physical, 
aad chemical Bcicnuei»: the latter, tbe geological and biological 
science*!. A list of ihe papers read in these secticms was pub- 
liebed in t'cknce o( June fl. 

The character of Ibe papers read in the section of tbe ^eologi- 
cal and hioluKical Hciences were all of a high order, and interest- 
ing discoiwioiiB look place. Dr. (}. M. Dawson. a«si9Cant director 
of the Oeoloftlcal Survey, was president, and for his inaugural 
delivered nn iMidr»."W ii|ion the '-MeiiOKoic and Tertiary History of 
the Rocky Mooittain Uef^iuu of Canada," in which the geirlogjcal 
history »f the (.'orditlera in trnced from the tris.tfiic period to (he 
ck»e of the tertiary, and special reference i« made to tbe process 
of development of tin- surface features of the region, together 
with the changes in plevHtioa of the land at difTerenl [leriods. 
Another |iapt>r by Dr. Dawitnn, which can t>e regarded as a lup- 
plement lo Ihe foregoing, gare a very succinct sketch of tlie gta- 
cial btHlory of the Itncky Mpuntain region of Canada, bringing 
the sutiji?(*t Diatler to dale. These two papeis were followed by 
anolhi-r from tlie [>en oF Principal Sir Williimi Dawhon, on ''Fos- 
sil Plants from the Sirotlkameen River and other Places in the 
i^utl>ern Intt-rior of British K olumbia." The following is an al>- 
slroct of tbi!* pu[>er: — 

The de|K>>tits aCTording Ihese plants have been describeil by Dr. 
O. H Dawanu in tlw •*Rei»ort of Progress of the (ieoloj^jral Sor- 
Tey of Canada for 1877-79' (pp. I30B, lUaD). They are of lacus- 
trine origin, and underlie basalt and other volcanic materials. 
Tbe beds holding well-preuerved rvmaiut* of plants are chieDy 
those composed oF fine laminiiU^ clayey or Bilty material, which 
in some ca«es has been hardt'iu-d by MliciouH mutter which appears 
lo have been derived from springs contemporanemis, or nearly so, 



with the date of formation of the beds. Tlieae deposits have been 
apftroxiinately aselgned to the period of the miocene tertiary. 
They contain a nuiiihcr of species of fossil inspcts which liave 
been described by Scoddcr (report alove cited, p. [75B). and foeattn 
plants, uf which a provitiiona] HaI wos given in llie same report 
(pp. 186B-187B). Tbe present paper relates to additional collec- 
tions of plants frou] tbe Tulameen or North Fork of the Similka< 
meen, Tranquille River, etc.. and which, while they extend our 
knowledge of the flora, tend strongly to otmlirm the miocene age 
of the formation, and to connect it with similar deposits farther 
north in Alaska. 

The object of Uic paper, ".Strstigrapbtcal Notes on the Citadel 
Hill, Quebec' (in French), by L'Ahl>6 Laflamme, was lo deter- 
mine tbe structure of the beds constituting the clitT at -Che citadel 
near the DuflTerin Terrace, Quebec, where the "land-slide" oc- 
curred in September, 1889, and thereby to a.scertain the cause of 
the disaster. Profewor Ijndiiinme pointed to imminent danger 
even at present, and tbt; [imliuhle »1iding-away of several feet 
of strata, which sooner or later must take place. A very tnter- 
psting and animated diacuwioa followed. 

The paper on " Illustrations of the Fauna of the St. John Group, 
No. V.,*' hy (1. F. Matthew, M. A., was a continuation of the paper 
of last year which described the fottsils of the •■ Basal Series" (be- 
neath the St. John group), and the new ones of Band C of Divis- 
ion I of the St. John group. The following iwinla were disuuSHed 
in this [«per: {a) a description of tbe structure of the 3l. John 
hafin, (b) a description of tbe new series in DivLtlon 1 of the 8t. 
John group and nf newly recovered parts of others, (c) a descrip- 
tion of tbe tracks and oi^nlsms of Division 2, and id) a deacrip* 
tiOD of the fossiU of Divlaioo 8. Peculiar Iiacks have been de- 
tected, which appear to be tho>^ of radiate animal", A good 
many tracks have been observed in the sandstones and shales of 
Division 3, which are like tboee of the £ophytoa sandstone in 
Sweden; but it is thought Ibat thia rewembtance is due to a 
similarity of coodilions under which tbe aliove randstones and 
Ihose of Division 3 were deposited, as the Paradoxida fauna im- 
douhtedly intervenes, 

Mr. K. Uilpiu, commissioner of mines for Nova Sootia, in 
his paper on *' Tbe Evidence of a Nova Hcotia Carboniferooa 
glomerate," referred to the nature. Bource, and extent of tt 
mo<Iern drift of Nova Sootia, and to the sbin«le beaches formed 
from it He descrllietl the carboniferous couKlomerates of Cape 
Breton as consisting usually of detrilutt derived from local sources, 
and in Nova Scotia pru|Kr cited the conglomerates of tbe south 
side of tbe Cobet|ulds, and of New Ulafgow, as good examples of 
conglomerates formed from Rubjacent strata. The auriferous 
conglomerates of Gays River, Colchester County, were described, 
and Ihe occurrence in it of bowlJers referrible to pre-carbonifer- 
ous inea:«ure8 lying to the north was noticed. The inference sug- 
gested was that tbe modern drift- transporting agency, carrying 
to the Atlantic shore bowlders ri-ftrrible to the Cot.>equids, waa 
paralleled, at tbeo|)ening of the carlMmiferous period, by a similar 
agency furnishing buwiders foimd in lower carboniferous con- 
glomerates at Gays River. 

The paper on •• Southern Invertebrates of the Shorn of Acadia,** 
by W. F. Ganong, was submitted to the Royal Society, and read 
by Professor L. W. Bailey of New Btnnswick University. It 
opened with a sketch of the progress of knowleilge of tbe dUtri- 
bulion of marine inverlebrale anlmalK on the east coast of North 
America, from the time of the eitlablishment uf Milne- Fdwanls's 
"Fennsylvauiao Region" iu 183b, down to it<4 division into the 
Syfteusian, Acndinii, Virginian, and Carolinian faunae, as accepted 
by studeuta to-day. Attentian was thi^n called to tlie welKknown 
occurrence of southern or Virginian forms in the Gulf of Bt. Law- 
reuce, at Sable island, aud at other iHiintti on the coai«U of Acvdla 
and Maine: and a table wait given showing the twenly-five UD- 
doubttslly Koutberu species of mollu^L-a. At least three EcbinO' 
dermata occupy these loralitieo. mingled with tbe more north- 
ern forms. This anomalous condition cannot dale fur back, idnce 
post- pliocene deposits show no trace of it. Indeed, there is evi- 
dence to show that ohangf^ are still going on; and facts drawn 
from Indian shell-heaps, from dead beach and dead dredged shells, 
and from old books, all show that thesi' southern forms had for- 
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merlr a itidpr ran^ than now, and Uiut tbe; are gndaally dieap> 
peoriDK. Tbe pliy^ioRraph.r uf tbv coast of Acadia was then dls- 
cuued. the dieirihulioD *>! currents conslder«d, and evidence gi^en 
to show that the Innd in nil thi^ iveion in st<>adilj' ninking. Tbe 
effwi fit this depremion on the rorrenti of this coast waa Utscuvwd. 
and the \iewa of Verrill luid Dan'aon considered. The concIuHion 
was arrived at, that the knnwn fads a» to rurrentn. the sinking 
of the land, etc.. explained the pbenomena under dincuMnon. Tlie 
relntion of thMe factft to poAt-plioo«ne conditions was ref«rred to. 
and a sketch giren of K'hat remaina to be done in this Held. 

At IhecltfsinK meeting of lite society, tlie roHowing ofRc^rB were 
elected for the ensuinx year in (hf (ieolocirsi Section: viz., prwii- 
dent, Profeftsor W. Saiindere, director of the Ontral Experimental 
Faroii;. etc.*; rlco-pre^deut. Professor L'Ahbe Laflamme; secretary. 
Mr. J. F. Whiteavea. For tbe whule (wx-iety, Very Rev, Principal 
0«orK« Munro Orant of Queen's Cniversily, Kingston, was elected 
president, mid Rev. T.'AMu- Ladammc of Laval University. Tice- 
prrsident. Tbe honorary secrc-taiy if Ur. J. E. Bourinot. 



bnovrn. Many opium and alcoholic cases have an early hiatoty 
of excessive use of cofTee, and are aln-avft more degenerate and 
difticult to treat. A very wide Held for futnn* nludv opens up itt 
this direction. 



LETTERS TO THE EDITOR. 



HEALTH MATTERS. 
Sterilizing Water. 

In a paper published in t-he Medical Hfcord of June 14, 1890, 
Dr. C. G. Currier of New York states that unle&s exlraordtnarily 
resistant, water hecnmes uterilizetl if it be at or near tbe boiling 
temperature for tifleen miuutea. If tlie ttuute degree of beat be 
inniatniiied for live minuter, atl harrafnl inicro-or^anii^mfl will 
liftvo lieen dentroyetl. .Still lesa time aorve*. to de*troy the dl&ea»e- 
proJucing varieties which are recognized as liable to occur in 
water. Thua merely raitiiag to the boiling-point a clear water 
containing the micro- ort(ani»m>^ of malarial disorders, typhoid, 
cholera, dlphtlieria, or of suppurative proceMea, and allowing it 
to gradually cool. inaureA the de«tniction of these germs. They 
are also destroyed by beeping tbe water for Trom a ijuarler of an 
hour to half au hour at a tem(x*rature of 7(1" C 

Occasionally, however, very resistant but barmkaa bacteria 
may gel intu water. The In-ief healing rendertt them safe for 
drinkiiijj-piirpC'Sos; Imt, wlien it is desifcd lo destroy every micro- 
organii^ni that may he prewnl in a conlamin.iled water, it nhould 
be heate<l for one hour, and allowed to oool tilowty. Then it may 
be used for cleunsinfi wounds or for albaloidal solutioue. which 
will keep indeHnilely if no geruis be introduced after tbe si.>lution 
has been heated. 

Coffee Inebriety. 

Dr. Mendel of Berlin has lately published a clinical study of 
this neoropip. his observatifjn-* being made upon the women of the 
working jMipulation in and about EfiK'n, He found large num- 
bers of women who coninmed over a p«>nnd of coffee in a week; 
and some men drank considerably more, tjeiiides l>eer and wine. 
The leading -lyoiptoms were profound depression of spirits, and 
frequent headache.'}, with initouiniu. A stnmg do6e of coffee 
would relieve thiK for a lime, then it would return. Tbe muwlea 
wouli] become weafa and trembling, and the hands wonld tremble 
when at rest. An Increasing aversion lo labor and any steady 
work was noticeable. The heart's acti"D was rapid and irregular, 
and pnlpitatiouK and a lieavy feeling in tbe prftx-ordial region were 
present. Dyepepaia of un exireuie nervoua type wa? aho preseul. 
Acute ri)«acea was common in theiw? caj»s. Tliese symptoms con- 
stantly grow worxe, and are only relieved by targe quanlities of 
coffee, generally of the iiifui^ion. In some cusef the tincture wot) 
used. The victims suffer Mt M^nout-Iy tliat they dare not nhandon 
It, fi'r fear of detitb. Wlii-re brandy in taken, only temporary re 
lief foUowa. The face become<i sallow, and the hands and feet 
cold: and un expreewion of dread and agony nettlcH over the coun- 
tenance, only relieved by using tirong dowa of coffee. In all 
Ibeee cases, acute inflammations are likely to appear any time. 
An injury of any jt^ of the liody in the star1inf;-)Ktlnt for in- 
ftanioialiona of an ejyalpelatona character. Melancholy and hys- 
teria are presant in all caam. Coffee inebriateB are mure common 
amoni; the neiira<!itbenic». and are nion* concenU-d bevatitie tbe 
effect** of exces«ive doses of coffee are obacure arul largely tui- 
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•," Correfpo*vUnU ar* requmtUd to be at bri»faa ptuatUe. 
{* f'li nil etu^M ry^TiiJmf (M proof nf good faith, 

ne ^lilor will tm siiiut to pJMiA n»§ QUeriti tontonnnt mtt\ Ikr. ekaraetrr 
of lltf jnttmal. 

On rfqur§t, ftcrntf eoftlfM of (A* nvmAn- ootita4ni^g hU cammiiniailinn mat 
b* fvmUl^fil frf€ to ang corrrtpotil^nt. 

Dr. Maan'a Studies on Cydonei and Anticydonea 

Ik your issue for May 30 I hiive with nmch interest noticed a 
letter by "W. M. D.,'" entitled "Dr. Ilann's Studieti *m Cycl*mei 
and .\uticycloneR." It contains a iMtsi^age which I am unable to 
comprehend; and, with your permtiWJon. I should libe to ask Ibej 
writer, through your columns, lo enliebten me on tbe sultject. 

Mr. D declare* himself nn advocate of the convectioual theory 
of cyclones, and atatea, *'Tliere la unqu^tlonably an ascendtng 
component of motion in cyclonic areas, and a descending compo- 
nent in aniicyclones." This is what I do not underbtaod. The 
queulion ifi HpjHirently that of a IxHly of air utoving in a certain 
direclioo, but in what direction it is moving 1 don't quite see; 
and neither do I understand what Is meant by a "component of 
a motion." 

To put my queation more precisely, I noticed once, in a book 
called "Weather," by the Hod. Mr. Abercronibie, that the anthor 
had observed that tbe waves on Ibe North Sea differ in ahape, 
when caused by a north-east wind under high pressure, from tball 
when caused by a south-west wind with low barometer; and Iw 
considered this a proof that the air in an anticyclone is a c]e- 
iK-eudiug current, and the air in a cyclone an awending current, of 
air. I 

A« an engineer, I am in the habit of always ninkiuf; a diagram 
on pH per whenever I have a mechanical or dynamical problem 
before me; and it is a safe rule in applied mechanics that what- 
ever cannot be thus represented does not exist. But in this case 
I came lo the result that a auppoaed descending current of air in i 
an anticyclone, having once reached the surface of tlie sea, must 
needs nflervvards follow thin surface, — that is, blow borixontally, 
or come to a HlandatiU, — and alao that a supposed attending cur- 
rent must instantly, the moment it starta, come out uf contact | 
wi(h the surface of the sen, and henceforward he unable to ma- ' 
terinlly affect the shape of the waves. In other words, a body of 
air moving over the surface of tbe sea must nfceasarily have a 
horizontal direction; and the only cause I can imagine of the 
supposed diffen*nce in the iibape of the waves is the difference Id . 
friction between nir and water surfaoe when the air-pr«.>*yure is' 
high or low. 

I therefore beg to ask Mr. D. to give me some bind of a graphi- 
cal repreecnlation showing the direction of the motion of the air 
in cyclones and anticyrlones; say, for exumple, in the North 
Atlantic anticyclone at horse latitudes; and if be is unable to do 
so. lie will allow me lo believe that his statement is fnr frum t>e>- 
ing unquestionable. 

Mr. D. further states, "The couvectional tlieory in merely a lo- 
cal application of a theory that i-H universally accepted to accouut j 
fnr the genentl cirmlntion of the atmosphere belwe«'n ei|aatoraiMll 
poIe«.'' But is it. after nil, ne<'es'>ary to account for such a eircu-' 
laiion? Has there ever been Found the faintest actual proof to 
show that such a general (.■ircuhition really takei* place! 

As to the olber parts of Mr, D.'s letter, he will exciwe mei 
for (m>in)^ tiiat I cannot share his apprehenpinn that Dr. Unnn'aj 
studies will much alter tbe views held on cyclones and anticy>j 
clones, ns the doctor's obftervationK merely deitl wiUi temperaturesl 
ut the earth's surface, which. a)» ts well known, are local, andj 
perfectly independent of the temperalnres of the air at «onie eon* 
siderablc distance from the surface: which latter, however impor- 
tant in this kind of investigations, are unattainable tmleaa bjTJ 
balloon ascents. A body uf surface air moving over the groandj 
must ne<.*e8ssrily folUiw the shape of this laller; and I'onseqoentlj 
tbe air which is to-day at the summit of the Al|ie was yeatnrdi 
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at the bottom or the Rhone valler, and irill to morrow be sweei)- 
ingOi-orthe Rliinc. or mVe pcrwir, necorditiii to iho dirr»€tion in 
which thf surface wind Wows, Henre Dr. HannV i>t>spT\-ations, 
howevfr valiiablp othena-wt?. can have only small beariOR on the 
question of the cauw of cyHone^i and antiryduni»i. 

Franz a. Velscthow, C.E. 

Johm PolDt. N.T., Jane 3. 



On the Determination of Parallax by the Spectroscope. 

Is the winter of l88<-'?4 it occurred to thf writer that tht? 
specttosr-iipe iiiighr be iiiaiJe uee of in the detormiDntion of the 
p(u-all»se<' of (^rtain dotihle Htai'K. A^ there wf>re no data nt hand 
that would aliowi a numerical example to be norkcHJ out. the 
method wan mrt published Ht the liiue. hut was wiiliheld until 
HUch data should be uvailable. Recently iriy atleiitiou wasdriiwn 
to the sjHtemafii" niensiires r^rried on Ht Grecnwif-li fince IftTfl; 
and, althoufth thi^e art.- very unBaliffactory on account of their 
large pn*)iabte error, it may be of interest to apply them to an 
actual parallax delermiualion. 

The n]ethoil attoiit (o be proposed is bnee<l upon the well known 
fort that the potiitioriB of the line») In a star'it 8i>eotrum depend not 
only upon the Kuhj>tar)ce.s to which these lines are due, but also 
uiK>n the velocity of the btar'H motion in the direction of the lino 
of (light. So far &s the writer can see. it is applicable only to 
douWe fltara; and it may be made u^e of in two different forms, 
the hr«t of which i«> applioihle when both components of the star 
are bright enough to he obserred R[jectro9copiaiIly. and the sec- 
ond when only one coraptmeut ia bright enough to be ao otiaervod. 

In the first (»se, Imth compnnenia being bright, let S he the one 
to which the orbit u referred, and let C be the companion; u is 
the angle that the tangent at C makes with C S, and ^ the angle 
that it mattoswithlhe line of sighl. r^ u the retocity with which 
8 is recedioit from the earth at a given nioment, antl F, ii> the 
velocity w iLit which C ia recedirig at tlw> same moment, both 
being expretwed in mile<i per second. The orbital veUtcity of C at 
this moment we will o.nll r, the unit of length tx-ing thnt length 
which sulitends an angle of one ^coud at the star's distance from 
the earth. If ?r i« the ijarnllax of the star (.suppooe^l unknown), 
and Di» the radius of the earl h's orbit, v can Ite expressed in miles 

per ucond by multiplying It by — . Exin-piMing it in this man- 
ner, we liave "" 

(V,- y,)-v. ^.co*» (1) 



But 



a^ 



(8) 



pritinw 

where p is the period uf the stAr in secondn of time, ris thu radiuH 
v«t*»r of the component in secnnde of arc, and A is the area of 
the orbit, the unit of length Iteing the name an in the case of v. 
Substitution in (1) gives \i9 

% A Urate 1 



(n - y.) - 



(3) 



p r nn u w 

The first uember of thh* equation ia to be oh«N>rved hy the npec- 
tcoacope. and the co-efHcient of the second member ta to be com- 
puted from the elements of the star's orhit The only quantity 
remaining is the {larullax of the Ktar. whicli h found by simple 
diTi3>iim. If it is desired It make a number of oliservfttioo!* at 
dilferfnt times, and combine the whole by the metliod of least 
mpiare!., the normal equation will l>e, of course, |rt»]a:— [w/J. equa- 
Ctou (3) ix'ing U"w of the form ax=/. 

Undoobtedly the t>est way to determine thy a>isiilute term in 
equation (D) is to photograph the spectra of both stam on the ^mo 
plate, and meat^ure the intervaU between the corresponding lines 
in the two The probable error of a determination no made wilt 
be lens than if Vo nud F^ were measured Hejianiicly and tlieir 
difTorence taken. I do not lind that thi« has l»eeD done in the 
case of any star whose orbit is known; but that the lines in the 
Bpcctruut of a doulde star can t>e my photograptuHl and nieamired, 
at lea**! in certain cafes, ri* well shown by Professor Pickering's 
recent work on Beta Attrigtr nn<l S!et<i VratB M<^fori», which stars 
were not known to be double until ttie spectmsc-oiie showed them 
to be so. It is true that the proximity of the compouentsof thcM 



elara. and their conaequeot short periods, make the mcflsoreraent 
particularly easy in the«e cat<eft; yet 1 trust that it ia not unrea- 
xonable to hope ttiat measures may be made on other stars suffi* 
oieutly good to afford us some idea of their parallax. 

When one of the components of a double star is so faintthatitfl 
spectrum cannot I* observed, it becoiiiee necessary to modify the 
foregoing mode of procedure sompwhat. Let S be the principal 
star, as before, and C the companion. Let V t>e the velocity of 
recession of the principal star, and r„ the »*eIocity of recesaion of 
the (X-ntre of gravity of the Kyctero ( V„ Ijeing appreciably ronstant 
for many centurips), l#t o ttp the semi axis major of the orbit of 
the aimpanioo, when referred to the principal star, and let »l, be 
the uemi-axia major of the smaller ellipse described on the liearenaj 
by the larger star, in ooofiequence of its having a companion (thitj 



may be determined by compailng the position of the principal 
ntnr with smaller stare in the vicinity, not i>hyBicalty cuDoected 
with it). Then we have the equation 



a ir 



(4) 



Ithis is obtained by resolving the velocity of the component alonfi 
the line of sight, multiplying the result by a^-i-a to find the cor* 
reepooding difTfrenlial velocity of the principal star, and adding 
to the velocity of the centre of gravity of the syatem). HubatitutF- 
ing in (4) the ralue of v as given in (3J, we have 

a. i A Done 1 



V= V. 



(8) 



a p r nn u t! 

This is the form of the ohKervatlon eiiuatlon. F^tB observed, at 
intervals, hv the siteclroscope. and corresponding values of th* 

co-efficient of — are cotnpnted. Ttie normal equatioos are, then, 

IT 

[pFV]=[pF]V, +[p/'] X, 

{ti) b?ing of the form T = F^ + F x. 

As already inliinaled, the writer has applied this method tos] 
particular case, uning tlie spectrum obi^errations made at Green-- 
wich since 1876, together with one measure obtained by Huggina 
in 1868. Kirius wau selectt.-d for tlio purpot»e for wveral reasons. 
Ihi orbit is fairly' well known, the sfiectrum ohs«rvationB on it 
cover an intfrial of twenty years, the iterioil of the star is short, 
and various d(>termiruitlon8 of its pnrsltax have already been 
made by the direct method. Tlie elementx of the star, accordmg 
to Mr. J. E. Oore {Monthly .Wotices of Ute Royal Astronotnirai 
Sfjciety for June, 1880), are fl» follows: — 

T — I8&6.47 U— 4V*SV (1880.0) 

P — 58.47 i —■ W 93' 

o — 8'.58 y— 8t0« 18' 

e — 0.40.'>5 u — -SMS? 

It appears alao, from Auwera's work, that the ^emi-axitii major of 
the orbit that the priadpat star describes about the centre tt 
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graTliyor tbe Bystem is a,=8'.8S. Corupuiing tbe co-efHcienU 
of — for the tbirteMi jean for which 1 have vpectroecopic retmlta. 
tbe following obeervation equatiotut are obtained:— 



No. 



CD 



Eqcation. 
K„ -Q.S42 1 — ^39 



Datb. 

1888.1 

iV -447 — +84 1878.11 

(8) .458 — +W 1877.10 

(4) .4S6 — +M 1878.16 

(B) .405 — +10 1880.18 

<6) .400 — +ia 1881 14 

(7) .440 — +16 188a.8t 

(8) .486 8 1688.17 

(») .408 80 1884.11 

(10) .884 83 188.^.09 

(U) .8M 84 1856.00 

(19) .811 — + 4 1687.05 

(13) .871 — +85 1887.83 

QiTiog tbe weight unity to each of these, the following normal 
equations result:— 

IS K„ - 6.2 i = + 100 

r 

1 



-(- 8.134 A =: - 89.86 

IT 



- 5.8 V„ 
Bene* « - 0^.84. 

Tbe only direct dot^rminarions of the parallax of Sirina thai I 
liave at bond are ihojie of Ilcnderson and Peters (0' l.W), Qyld^n 
fO".lB8), and Oiliaiid Elkjn (0'.89). Theogreement l>ptw(*n this 
last reanlt and the one deduced above by tbe spectroecopic method 
Is of course purely arcidenlal. the Grvt.-Dwich uieaaures being loo 
rough to famish us with a result even paRsably good. It ie to be 
hoped that meantr«a may be made, with improved apparatus, 
that will enable M, tu tbe course of time, to apply the spectro- 
■wpic method to a large number of double stars. Dr. Vogel'a 
photographic measures, taken at Potsdam, are far suijerior toanj 
thing else tbe writer has seen in this line, unless the Harvard 
College meaaureaare (-rcepled. They have a veryemall proUiblo 
error, and the measures on Venus (teem l« indicate that his work 
is not materially affected by constant errors. As a matlM of 
fact, constant errors are of no importance in deducing parallax 
by the spectroscope, since they affect V„ only, and not t. 

It is pinin that the method set forth in thiH article is open to 
many objectims. It is beaet with difficutlies, but ft should not 
be discarded or loat sight of for that reason. The fact is. that we 
must eitlier forever give up Ibe effort to determtue tbe distances 
to tbe more remote stars, or we mut.t si-ok them by Ibis uiuthod. 
Very few ^tars are near enough for us to measure their parallaxes 
directly; but the spectroscopic method is still applicable when 
there is no indication of piirallax to the micrometer. The velocity 
of motion in the lino of iiiglil may be measured with equal ease, 
whether tbe star in near or reiuoto; and tbe only limit to the 
power of the method lies in the irtcreaning closeness of the double 
star as tbe distance gron-s greater, and Ibe corresponding difficulty 
of determining tbe orbits. By photographing binary systems at 
intervals of a few years, aud measuring distauoes uod position an- 
gles on the negative, much lictter orbiis miglit be computed than 
we have at present. 

While at work on the numerical example in this article, I have 
endeavored to tlnd ont whether others have not worked at this 
same problem. My attention has Im^h called to aevenil papers 
that apparently relate to it, Uiough I huvL> bo?u unable to gain 
access to more than two of iheiu, and then only for a moment, so 
that I could give them only a hasty examination. The Srst paper 
that I find reference to was by C. I>ufour. the title being " UtUi- 
aation de I'analy^e spectrale jtour determiner la dintance de cer- 
tainesfitoiles doubles" (Lausanne. Bulletin des st'onces de la So> 
tiHh vaudotsedes sciences naturelles, vol. xiiL. 1874, p. 4S8). Tbe 
second paper, by Edward C. Pickering, la entitled " Dimensions 
of the tlxed Htare, with Kepectal Reference to Binaries and 
Variables of tbe Algol Type," and is in tfao "Proceediugs of Ihc* 
Auicricau Academy of Arts and ScicitctW 1880, vol. xvi. This 



l«per, as its title indicBt4's, lelates more particularly to the dimeo* 
sions of stellar syslems tlian to tlieir parallaxes. Tbe third paper 
was read before the Royal Irish Academy on May 84, I8IW. by 
Arthur A. Ramhaut, tbe title being '- On the Possibility of deter* 
mining Ibe Distance of a Double Star by Measures of the Relatif» 
Velocities of tbe Components in the Line of 8ight." Tbe method 
berepro|XMed is not applicable unless both components are bright 
enough to t>e observed speclroscopically. It appeam to be identi- 
cal with what I hare called the "flrst method." Finally, Heir 
J. Palisa publisbetl an article on tbe subject while the preasut 
one was in prepenition, entitled " Ueber die Bostimmutig der 
Parallaxe von Doppelstemen " (A»tr. Sack., No. 3.W1. Dec. 18, 
188V). 1 have not M>en thin paper, but t understand that in it be 
refers to a dissertation by une Hans Ilomann, the title of which 
is " Beitruge xtir Untersuchung der 8lembewegung." which pn 
sumnbly touches upon tbe same subject. A. D. Bumcur. 

Harifurd, Cuna., Juiw IS. 



Temperature to Storms. 

In the "Smithsonian Report for 1865," beginning at p. 340, tfaera 
isadetailed account of a Inlluun ascension at Paris on July 37, 18S0« 
during a severe storm of rain with some strong wind gusts. Tbe 
moBt interesting point is the severity of tlie cx>ld encountered, tbe 
temperature faUing to — 39^ U, at an elevation of seven thousand 
metres. It is stated that at the beitinning of the aacent "a 
deluge of rain wax railing." which sliows that it must have been 
made near the centre of precipitation, if not at the exact stonn- 
centre. It would seem that these observations are conflrmaLory 
of Ihnae noted by Dr. Hann. to which reference Is made hj Pn>- 
feasor Dnvlft in .Science for May 80. K. A^ VBIDIft, 

hjottt. N.Y-.Juoett. 



BOOK-REVIEWS. 

The Criminal. By Haveixxic Elus. London, Walter Seott; 
New Tork, Scribner & Wetforti IS"". $1.85. 

Mn. Elus, the editor of tliis promising series of scientific mon- 
ographs, has contributed to it in this volume a well-plauned aod 
ably executed risumi of modem criminology. So little of this 
science has hilberio been accessible in English, that this compila- 
tion is esjKM'ially timely. It is an outcome of a pedantic and un- 
scientiflc riew of crime, that we are obligpi) to sjieak and accus- 
tomed to think of all persons liable to punishment as criminals. 
There are certain very well marked distinctions between classea 
of criminals, that should be generally recoguixed. There is the 
criaiinal by passion, (be insane criminal, the occasional criminal, 
tbe inntinctive criniinal. tbe habitual criminal, tlie professional 
criminal. While the existence of some of these ia rather tbe 
crime of the society that breeds them, others are distinctly dis- 
eased fornif of humanity, which we must study in order to un- 
derstand and to treat. It is the biologicol, sociological, aud |My' 
chological study of the criminal classes, so vigorously pursued in 
Italy and other countries of Europe, that is described in the 
present volume. On the phyeical side, tbe shape of tbe cranium, 
the tendency to asyiumetry, the peculiarities of face, the del nib 
of the ear, nose, and so on, anomalies of the hair and pigraentA- 
tion, hereditar>- characteristics, motor inertia and sensory inseo- 
sibility, fondness lor tattooing, and tbe like,— these characteriit- 
tics hav» been made the subje<rts of special monographs, and in 
many ctutea class distinctions between the criminal and bis more 
normal fellow-being have been successfully laid down. While it 
It not yet possible to de^n-ibe accurately and brii-fly thi> results of 
these methods of study, and still less so to ayiply them to indi- 
vidual cases, enough has betiu dime to indicate that all kinds of 
ubuoruialitieii arc mure comuiou amouK criminals than aiuoug 
noroial people, and to giveinteresliog glimpt^tw into the nalureotj 
these differences. The«e physical differences arc connected with 
and lead up to moral and intellectual differences, and tbe studies 
of the two have adMuiced togvther. Tbe moral obluveDeaa. the 
luck of sympathy, tbe seltlsli and tboughtlen satiafRCtion of sud-, 
den and strong Impulses, the keen cleverneas in certain limited, 
directions but general stupidity in every thing else, tite emotloi 
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InstahiltCy. the peculiar ootnMoaiioTi of a kind or flentimentatity 
with apathy, — these chararteriitim eeem to mark the criminal In 
all couDlrJes: and iDteresting illuetnitioDs vt theee are toWfouod 
in Mr. Ellts't< iNXik. Apart from the iuterei>t in ihe facts tlieni- 
splvefi, ihiH atudy in miportanl for the analyi^is of the faciorn that 
caiiM rrime. la It biologiral, an alaTtstic reverral to outxionii 
habiti>? U it purely tlie aDti-Bocial instiDcte comiag to the front? 
Would not the liero of former days be regarded as a ttiminal to- 
day? Such are the ()uef>tinuH that arise when wc pass from dtv 
•cription to anaty^is. In this di?ciii^Bion Ihe many pointA of 
analogy between the criminal and Ih^ S3vaf;e deserve especial at- 
tention. The QjeDtal and moral habits present many points of 
identity, and lead to the per^ietuation of many custonis, such as 
the love of tattooing, the sudden breaking' out of exceAstve etno- 
Cionit, the indulgence in orgies, and the like. There thus t^eetna to 
be marked out a claatt of reeidivintB. or backiiliders, who are un- 
able to kpej) up with the complex requirement!) of nioilern life, 
and fall back into the babitti of le«a civilized conditioDR. 

The pnicticat Ifoaiing of thiB study U tiomi'^takable. The com- 
mon prison (tystein. with the Hentemie meted out for the crime 
and not for the critninal, is evidrntly unsuiied to the needi^of tlie 
criminal clanea. If the object is to restore these unforttmaleH as 
far as poesihle to plucest in u trucial community, iIk* treatment of 
criniinob must i>e a far different one from that now in vt^iie 
This sentiment ia boconiinK more and more widely appreciated, 
and some important reforms have already been put into practice. 
Of thesp. the reformatorr at Elmira is Ihe most noltrwortby, and 
receivtu the place of lionorinMr. Ellis'cicbflptur. Here, under the 
il]detern)inate sentence laiv, a prisoufT works nut hi^ own releai-e, 
atul Is prepiired, hy a carefutly planned gystem of physical, men- 
tal, and mornl traininf;. to tit himself fur cilijcenehip. The whole 
man i» considered, and the i(3eul i^ aiidilleienl from the notion of 



puniahment for the crime nv it well can be. And this sTstem ta 
avowedly based upon the nnthmpological and [wycholo^cal 
analysis of the criminal character. Practice neceftmrily hobbles 
along after theory, hot it is certainty high time that the diacre- 
paticjr between BOientidc knowle^lgeand legal practice be reduced. 
In addition to the anpects of the criminal here lightly touched 
upon, Mr. Kills givea very tnterenting illafttrationft of less lyidc-al 
|K>int». such B8 their peculiar slang, tbuir literary productions, 
priHOn inscriptions, priaooer^' views of life and religion, and the 
fltatemejit of the cose from the criminarti point of view. The 
volume thiw fills a real need, and may be recommended to all 
who have an interest iu one or other of the many aspecta of this 
important ettidy. 



AMONG THE PUBUSITER8. 

Tub Religious Tract Society, London, announce for immedi- 
ate pabbcation through their American agent, Mr. Fleming H, 
Bevell of New York and Chicago, the following: ''LoodoD Pic- 
tures," being the last addition to the po|Hilar Pen and Pencil Se- 
rte«; a ni'w lxK>k by Sir J. William UawKon. entitled "Modern 
Ideas of Evolution an related to Hevelation and Hcience;" "Home 
Handicrafts," by Charles Peters, editor of "The Girls* Own In- 
door Book." etc.; and "StJ»nley'« Africtui Expeditions " 

— The ftr*t uumlier of the Aunah of the American Academy of 
Social find Ptilitieal Sctenw, a new review of politico aud eco- 
nomics, will shortly appear in Philadelpbta, It will contain, 
among other articles, one on "Politica iu Canada and the United 
States.'' by Dr. Bouiiuot; another on "Decay of Iiocal Govern- 
ment in Aoierica." by Professor Patten; and a third on "Cheaper 
R«ilroa<I-Fan»," hy J. J. Welherell. The Annaln is tlie organ of 



PntolicttieDa received «t Editor's OAc«, 
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Xnasmbalie M*obLD«rT. lUli iM. Lnudou uud 

Kbw York. LuugiUBiu. Urweu, a r«. -KM p. Id*. 

9i 
WMTBaoos. K R. A Few Plftln W<»rda renrdinic 

Cbaro!) Tfti*t(on. M ed. PhUftdelpliU. I<ipplD> 

OOtt. lA p IV*. 

— Aa Ot«a Lvu*T 10 Uon. BdwMd U. r»x«oii. 

Ctil«(-<lu«tic* oC pcniiiijli'MilA. PhltadBlLiliU, 

Lliij)in<H.ll. Wp V-i" 



Back numbers Atlantic. Centnry, Harper, 
and Scribner, lo c<nit per copy, other maga- 
tinea equally low. Send for ■ calHliiffac. 

A. S. CLARK, 

Oook seller, 

34 Park Row, New York City. 
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ACE NUMBER^ dD>lcoini>)eIc>eUof Ic^uliDB Mac- 
Minct.. Kaift /m>. KX. MAG. EXLHANtiK. 
Schoharie, N.Y. 



PRACTICAL 

ELECTRICAL NOTES 

AND DEFINITIONS. 

Fnr lhi< unn nf xnjiliioerluK atudemta and priiotii^al 
men tiy W, P. Matcoc^K. to|tvUi»r with UhIi-a uud 
n«-)nilati4>nfit<>lio uli«er*«dlD Deotrlcal In<itAi.1allon 
Work. wUli dla^ntma. tSO pa«t«*. 9nio. oloth. 00 eta. 
E. & F. N. SPON. 13 Cortlandt St., New Vorli. 



DIVINE I.OVE AKD WI^nrOM. 

38'■^ p.. pa|K>r. By Ehanubl SwBDBNBOita. 
Miiili'Hl. prupaid, for M cent* each (or 35 
centH for both) , bv the American Sw«leniH>rt; 
P. and P. Society ,'20 Cooper Union, N.Y. City. 



BOOKS 



W.OnO voIb. of anolpot and tnodrni 
rar« and scarce l>ooks offered foi 
•ate. Send (ar bonks tried to oti- 
talo elaewh«r» wUbout succtuts 

Aiur'Hi'an. Britiab, Urrtiuui aud Preach Uooka. Cat- 

aloipirt) iiiallfd fri><< ii> Hixikbitj'i'n. 

C. H. CASPM, Sooh Emporium 437 L W. St., Milwaukw 



CHEMICAL BOOKS FOR SALE. 

Akalvut. London (J8K7-W. Jiilj an-l Ncvcmt-r 

of lew io!wln«) I.9II 

SuOAK Ojtxc. UanotMBtar 0^'-^< l!«(^-t«. Also 

nuinbvraotlSM. 1997. and ItM) tt.40 

ZaiTscaatrr Rnht>ocuck*rloduMric Stammar 

(1W5-M8. part oriWCl IJ» 

ZKiTBcaairr Buhvnxuoic«rtndiiMrl* Scbublats 

(VuU. xlv. svil. lnolu«iT«), oomplet* . .T. i.10 
Aor of ibe abor* irill b* Mat jMstpald oa reeclpt 
olpriM. 

StnBKCK HOOK AHBNCr, 

4: Lnfayvlt*) Plac«. New Torfc. 



HOOKA I Hour to Bxcbanc* tkaia for 

otiivra. 8«»d a ponal to lb* BcnKCi •xobaace 
oulunm (laaenlon free), atattnc brteftf what yon 
want to enbasc*. SetSMoa. 4? LatayKU Ptaoa. 
KvwToA 



BOOK.Ni How lu Nell ihent. S«ad » Uat, 

KtaLlnK I'widliion. t->niloo. rto , to Salaa«« Book 
Aiceuv]-, 47 l^farf It,- Ptavfl, New York. 



THE WINNIPEG COUNTRY; 

OK, 

RDDGfflHG IT WITB AB ECLIPSE PARH. 

B¥ 

A. RUCHKHTKK FBl.l.OW. 

IB. B. HCDDDCa.} 

With thirty-two Uluvtratioiu and a Map. 
12". ♦1.80. 

"The nt«ry Is a pt^uanl, RiHjd'btininn-d, •mlertaia- 
kiK narraUTn of a eanoe rajraito A iM-at^r. prettier 
book In Betdoni bbM).*'— Litem ry H'orM. 

"Thl« is a »prl(thlJy oarratlve of [Hrnrnnl Inel- 
dent. Tbe book will b« a plaaMitt n-inluilt'r to 
man^ of rongh DxperianeeB ou a frouU<T wblrb Is 
rapidly r<'o<^'ltwB."—Bo»*on Transcript. 

•• Thi' pic^un? of our desolate Kortbr weal era lerrl. 
torr twenty-five ]-i»ara aito. In ooolraat with Ita 
clvllUi'd aapMil to 1U7. and iJie plaaaant fmtureM of 
thp wrllrr'a idyle, oanntlliile the olalma of taU little 
book to pn-aoni altenliAn."— TAe Dial. 



N. D. C. HODGES, Pvhijsher. 

47 LArAYBiTB P1.ACS, New Yook 



THIRD EDITION. 



THE FAULTS OF SPEECH 

BY 

A. MELVILLE BELL, 

Author of '* Vlaiblo Speech," etc,, etc. 

The Fault« of Si»w«fli is 11 Solf -Corrector 
and Twtctier'8 Manual, for tbo rumoval of all 
Imped ini«ul» ami OATi^rtH uf ArtiL>ulatioii. 

GO Oe33.ise. 

•^■iSfBf poa\paid on receipt of prie*, 

R. D. C. HODGES, 47 Lafayottd Place, 

NEW YORK. 



378 



SCIENCE. 



[VuL. XV, No. 385 



the Americnn Acadt-mjr of Political and Social Scieoce, and will 
appear quarterly. 

— The Chauttuiqitaa for Jtilv )irpw«7its auoti); Its foiiLents 
♦'Summer Health: How to keep It." hy Kelix Oswald, M.D.; 
"The Newer Parte of Canada." by Cyrua C. Adams: "Tbe Uaii»Q 
of Buprewatativee." by Gujceoe L. Uidier: "Altruuim and Die 
Leprosy," by FraoLt-B Albert Douyhty; "How lu copduct a Round 
TaWe," l>y EdwanI E. Uale; "Wlint Women slioold wenr," by 
Mary S. Torrey; "Uonu>«ti>adfl for Women," by Kat« Carned; 
"Uadam Blavaiuky," by J-'rances E. Willanl; and "New Blrda 
(or the Hous?," by Olive Tlioroe Miller. 

— President Jordan of tbe Univpniity i>f Indiana will contribute 
to the July Popular Science Monthly nn articif *m "Evolution 
and tht> Dli^lribution of Anhiinls," in wbieb lie »how8 what boiir- 
ing thf> fuct of certain animals being found or not Found in rertain 
locftlitie)^ hoA on tbe origin of aperies The ninth of Dr. .Vndrew 
D. White's new cbapters in Ibe ••WBrfare of Science" will be 
publi^ed in the aamu number. Its subject is '*Tfae Antiquity of 
Man nnd Piehistorio Archaeology;" and it tells bow step by step 
''thundor-al^es," or "heaven axe«," came to b« recognized ad 
flint implements of human make, and how their discovery, to- 
gether with boueii of mt-u and of extinct antmalei in tbo drift, vu- 
lablislieil the very early appearanrv of man ufxin the earth. This 
number will aUo contain an article by Augiut WeiNOiann on 
"The Musical Sense fn Animals and Men," in which he argues, 
that, "as man passeeeed musical hearing-orffatiH before he made 
music, (bow organs did not rvacb tbi,-ir pruHenl \iiv;h duvelopment 
Ihrotigh practice in music ;" and an article entitled "Conceminf; 
CorpiHntlon Law," by Amoa Q. Warner. Tliis laitt points out the 



main defects in the hotchpotch of laws regarding corporations tal 
the United States, and givee four particulars in which our p»r- 
poimtion law could be reformed so as to prevent frauda and necura, 
greater r^ponsibiUty. 

— In tbe July imoe of tlie Quarterly Journal of Kronomie 
(puWiflhed for Harvard Uoivenity by Genrge II. Ellis, Boftt-^iii,! 
H. Higg» nf London will write on Frederic Le Piay, tbo Freocl 
Bocial writer and reformer, und will give a apecimeo of that writ*] 
er'fl monitgraphs on workmen'^ lives. Hoe»ce Wlulo of New} 
York will discuss tbe silver situation with reference to pending 
legislation, and F. B. Hawley will write 00 tbe "Reaidual Thenryj 
of DistrilMiiion." Edward Cumniings, bolder of the Paine Fel- 
lowship of Harvard University, will Imve an article on " Co-op- 
erative Production in France and Rngland," giving an account. 
among other matters, of the extraordinary miemanagemRnt of tbe 
legacy left by Benjamin Rnmjtal to the city of Part^ for the pur- 
poife uf aiding cu-uperatiuu. There will be nolts by Thomas L.' 
Greene of Kew York on changes in tbe form of railway capital, ' 
with special reference to the growing use of income iM^nds; by T. 
E. Jevons, on the "Mathematical Treatment of the Tlieory of] 
Distribution:" and by A. C. Miller of Uarvard University, on tl 
"Recent Conversion of tbe English Debt from S to 3} Per Centi 
Interoat." The number will contain tbe usual general notos and<[ 
memoranda, and list of receot eoonoraic publicatious. 

— Mesitrs. Ginn & Co. announce » revjseil edition of the "Hand 
Book of Latin Writing," by Preble & Parker. Tbe revision ex- 
tends to almost every page, and includes tbe remits of Ave years' 
experience with tbe book, and of the growth of composicioa abidj, 
at Ilarvanl. 




A Mew Method of Treiillii^ Disease. 

HOSPITAL RBMEDtBS. 

What arc they ? There is a new departure in 
the treatment of disc&Bc. It consists in the 
coUtciion of the specifics used by noted special- 
ism uf Eiitope and Ameiiua, and britiffing them 
within the reach of all. For instance, the treat- 
ment pursued by special physician} who treat 
tiii))ge«(ioii, stomach am) liver troubles only, 
ws» obiained and prepared. Tbe treatment of 
oihei physicians celebrated for curing catarrh 
was procured, aiid su uii tdl these incompaiable 
cures now include disease of the lungs, kidneya, 
fernalc weakness, rhenmatism and ueni'ous de- 
bility. 

This new method of " one remedy for one 
disease" must appeal to the common sense of 
all snflercrs, many of whom have experienced 
the ill efTects, and thoroughly rcalite the ab- 
surdity ol the claims of Patent .Medicines which 
arc guaranteed to cure every ill out of a single 
bottle, and the u«e ol which, as siatiiiiics prove, 
kat fuitt^ mcrr stamaths t\an ak^Hol. A cir- 
cular descrilung lhc«e new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy CompanT, Toronto, Canada, sole pro- 
prietors. 



A TEMPORARY BINDER 

(or Scitmee is now ready, and will be mailed 
postpaid on receipt of 75 cent& 

This binder it ■tTWi(, dnrali!v and 
rlcfsni. hn* fxU >idc-tiil«. *ai) allow* 
■ he apening of ihe pafcs (ivrfecllj' 
llal. Any nunbec can be taken out 
or replaced wiihoui diiiurhia( the 
others. >nd (he p*p«r« are not muti* 
tiled for tub.«]ucnt pcnnuicat bind- 
ing. Pdcil in lhi!i binitar, Scitnet >a 
tHatiyi coaicoKul (or lefeteiK*. 

N. 0. C. HODGES, 

47 Ufayslts Ptaoa, N. Y. 

■OOKSi Hoiv to eel them. If tbere la an; 

l,<H>k or[>«npblettbat^ou waiil,i*riCfl totbeSeJaaoa 
^<X)k AnfOiCf. 47 Lataypitv PtaMt, Naw Taik. 



'LMl 



DO rOU INTEND TO BUILD? 

W«. offer an Atlas o( Ki^imlble Low Coal 
Honaen. m ixirtfotlo 11x14 Iikqip, contatiiluR 
hiiiitlKumt! llluntrAtluu*, Qc-ur jjlaiii^ aiiil tull 
dnrt^rl|itlui(n of Itilii in)|)ular Jralau, aud fltt^.tuur 
oUiera. ranging In iHwt Imm 1800 to 97^00. Ttala 
apodmon tleslirn ts for a cottaga with amraa rooms. 
and oo«Uncll<tOO. ItcomblnMbBHitTwi^ooaifoTt, 
bas two lars* p' irclisa, ami is a popular and prfecU> 
cal worktog dselao, ba*lD( twon bulit several tltuM 
for Ita aatlmatsd ooal. 

No mailer wbat atjl^ ot a houaa you maj luteud to 
tnillA.lt wlU par rnu tohavaUila book. 

W9 win ssod Utli aUaa, poaipald, ou receipt of 

?nc«, •!.— K. D. C. Bodffoa, 47 Lafa)r«u« Flaos, New 
ark. 



At SiasGonset, Nantucket Island, 

36 FLBKIMIIKU I OTTAUK!«. 

«120 TO $275 THE SEASON. 
Oaeao rlewa; aurf baUUngi no bot days, nialarta or 
mosqahoM. Clroolars. 

DOU8LBDAV. 

» Ann tHr««t. New York. 



CAtAUKU 

Calarrbal Deafneaa— Hay Pc 

A KBW l(OM« TBIATMIHT. 

Sufferers are rot generally aware tl 
diuases are <»nlagiou!i, or that ihey are 
the [ticMnce uf living paravile^ in the 
membrane of the no<e and eustachian 
Microscopic research, liawcver, has proved 
to be a fact, and llie revult of this dihcovcry is 
that a simple remedy has Iteen Formulated wher«, 
by cainrrh. catarrhal deafne>ii atid l^y fever arc 
permanently cured in fioiu one to tluce siup' 
ap;tlications made at home by the patient om 
in two weeks. 

N.b. — ThiK treatment is not a snuS or ai 
oinlment ; both have been discarded tiy repii> 
table physicians as injurious. A pamphlet 
plaining this new treatment U sent free di 
receipt of stamp to pay [xntacc. by A. H. Uix-^ 
on & Son, 337 and 339 WeM King SirccL 
Toiouio, Canada. — Chrijlian AdweaU. 



RUPTURE 

rured la Mipulued UBic 
NO DELAY FROM WORK. NO OPERATION. 

Call nr taA ilamp for drcular and reference ot ihoM 
ciit**!. Wc have no hind pvflr j<i.i »iylt^o( lrv«»M,fnMa 
ti up. aad »utp«nwTi«* <A dJI ktndi. Orders Allad by 
mftil ur «S{H«>1 la an* part of the Unitn! Sutci. 

C. A M. BUKNHAM, M.D.. 

tlSCUnicin PUce, New York. 



Readers of Scieace 

CorrftfwHtiimg witi vr vi tiling Aiivtrtiten, 
vriil eenjer a grrat favor iy mentianiHg l/tij fafffr , 



Sufferen: from Catarrhal Iroublcx should care-. 
fully read the above. 

GEMS AND PRECIOUS STONES OF 

\ NORTH AMERICA: 

A popular deiuirtptiuti ot tticlr uvoatreoue, ralua, 
hUlorj. arehaKilogf, and of tlw eoUcdlloiM 
Tbiob Utny nilat; abto a ebapUir on pvarU, and < 
r«ai«rkabl« fnrelcn fr"iT» omiPd In tbn ITni 
tttalea. B7 Oaoaas Fiurtiaait^a Kii.ns llloatnund 
arltb bIj^I. eolurad plnt«a and numvroua onjtrar- 
Inga. Prim, flO. 

Mr. Knnz. wbo la trelt Itnown aa an authority opoa 
the Rubjeot of gam nonei. and wbo la th» «xpen 1 
TUtanyACo., poiuMaei peeallar taelUtlsa for 
preparation of a work ot tbla kind. 

tient poatpititt on rte^pl of priet^ 
If. D. O. nODCKS, 4T l.afh]rell« Pl^ N. 

POPULAR MANUAL OF VISIBLE SPEECH AND, 
VOCAL PHYSIOLOGY. 

Fv'f III* i» Coll«-|[ct sad Nomul Sclioobi. Price jO < 
Scni Ir« bv )<otl by 

N. D. (1 MODtiKS, 4r Lafayette Place, »ev 



June 20, 189a] 

LOW-PRICED BOOKS. 

Any at the following lowpriced book»vrlll b« 
iniilcd postpaid on receipt ot price. 

SCIENCE BOOK AGENCY. 
47 Lafayette Place, New Ycprk. 



AGBICULTVBB. 

AcRiccLTVHAt. I>ra<nae«, By I. B. Denioo. I*. |f-K 

Animal Fo<nI Ki»<>ur^«« o[ DLfienat Nations 8y 

P. I- Sim no nd I. n" t.oo 

AliMitTH'iHi>'ii Aifriculture. i4* .73 

BRirtSK Wild-Riiwcn Contidcnd !■ RelatiiM to 

IiuecE* B)- -vir Jabn Lubbock..,. i-bj 

Corruaad Cbiccvry. i)y P. L. Siiamoodi. is*. .}s 

Diasasu of Ftetd and Canlen Crops, chi^r •och 
*• ore cau>«d bf Fungi. By W. <>. Smith. 
i6* . . 1.5« 

FiAVaBi, Fruit*, uid Lcav«. By Sir JobM Lub- 

b«W ....„ i.»s 

FLaWKU. Thv Colaun of . By Grant Allni. la" i.uo 

Fmrrs, Selected: Their Ciillure, PrDpagation, 
•nd M>n«|[enient in chc Garden and Orohard. 
By C. r)owT>iiie. 1 J* t . so 

Gabdkiiimi; for Ljdte*, ^nd CoiDMnioa to the 

Flawcr-Gnnlrn By Mr*. J. C, Liouilon. i«*. i.so 

Mot^ : Ctitiiratiua. Commepcie, and Uiek 8y P. 

L. Simiiondk. ri* t .aj 

HoBnf«'i.Ti-K«. The Theory of: or. An Aticinpc 
tocipUin Oardcninu upon Pfiyiialosical Prin- 
ciple*. By J. LinJky and A. J. Downing 
»•• .... I. JO 

Sx« ACa IrricatioM by Fxmerk. By R. W. Bifdi. 

S* t.M 

S«irAc« Utiluacion. By B L*thnn. Er* 1.00 

UiRTUt AnuBnl* Afld iketr Producta. By P. L. 

SimmoiMU. 16' i.ai 

ABCHITKCTI RE AMD BtlLDI.Iffi 

consTBVfrrioK. 

A«CHnairrirKK, ilia Siapptar-SMina u. By 

riioiiMi Mitchell. ii» 

BoiLas ami Water Pipe*, Kitchen. By II. Criow 

■haw. h" 

BtnLDiNC ConitriKUon. By Edward J. Burrell. 

I.* 

CmiuHki« lor Furnace*. Firai^acca, and Slaan- 

Botlcn. By K. Aritmnrni^CE. iS* 

CooKiMC Ranic. The. By F. Dy*. i«« 

FiauiD Thealm. By K U. Shaw, is* 

<nt^ Filler'* Guide. Ry I. Ktdtidre. ii* 

H'rr-WAT"a Apparalm, riliinK. By P Dye u* 
Hot-Watkh Apparaiu*. Fixinc, By J. EMridte. 

HoT-WArtH FiitiiiK anil Sican Cooking App»> 
r*tui. By F. IJy*. i6' 

Pimr FitirT*<Giiide. Hy }. r.MnAfit. it' 

STKamjTH of Beam* uiwlcr Tranivenc Loidi. By 
Prvr(»»ofW. Alliin i«" 

V«NTicAT|[>x "f Ainerican Dwelling*. By Oivid 
B<y>««ll Reid, M.D. ■>" 

Vunn ACKis iif Uuildiag*. By W. F. Butler. iS* 
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ASTBO^onV AND NAVIGATION. 

A*T»tir«iiiiiv for Neinnnert. Ht Franci* Fellowe*. 

i8». ' so 

ASTHONrtOV, LcMona in ttcMieivtBry. By 8. A. 

Pr<tot S' - .6a 

flOUM with a Threc-tncb Taltacopc By Capt. 

Wiibaw Nohle. V .TT. i.go 

MA'^artKM and the Deviaiioa of iha Canpaa*. 

By J.»hi» Merriliehl i8* 50 

NAVio^nit". A freitU* on fo* Ihe U»e of Slti- 

deal*. By loha M«i(>li«ld. la* t-ya 

SCi^RDirr**, The S)ioiie*t. and Map* lur fiadins 

them in a Few Second* ((ireal-Circle Sailiog). 

By R- A. Proctor. ^" « 

STTn»NT'« Ailai, The. By IL A. Procior. •• ... i.$a 

ExntnumttAt. ChentMiy lor Juninr Studmta. 

By I K. Reytwid*. 

Pant. InirodNCtOTV 

Partir. NoB-MeUW. 

Pan 111. Uetali 

Pari IV. CbafliMlry uf CafboN CMapoundi. ar 

Oncanic Cttenuirv 

Fawxiav t ChFiniitry uf a (landle. 16* 
Ptarncu. C^i-MMry ; the Piincipltt ot Quatlta- 

IJ*eAn»lyiLt By W.Uiain A. Tilden. S'.... 
PKAtrncAt. liiofKaDu: ChcuiUtry, An Intri^ducliaii 

!■) ; or Tha PiiDi:ipla* of Analysit. Uy William 

M'v S' ., 

pKACnCAI. Orzanic AnalytU. An Intioduciioa lo. 

ByCeorve R R. F.lli*. S* 

QuAUTATivK Ao»ly*i* an-1 Laboratorv I*r»ctic«, 

Manual o(. By T. B. Thatpc and M. M. Pal' 

liwin Muii. It* t.aj 

(jiTAUTArivK Chemical Analytit. A Shnrt Coutm 

ia. By Profeu.tr I. M Crafii and Profeaaor 

Ch4r)et A- Scbacflet. ra' . 1.5© 

QUAliTATiVB Chemical Aaaly«i*. An Kkmentsry 

Mutual of. By Mauric* Pvrkin*. t»" t.oo 

QuAimrATiv^ Anaty*i*. By H. CarringiMi Bol- 

tan. S* I. Jo 
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QUAKTITATtVt Chemtcal Analyti* By T. K. 

Thorpe. It" - ti.^ 

Tabi^k for tb« Analyiit ot a Slapk S«lt for Um 

id Schuot Labor«iuri«s. By A, Vintcr. I* 40 



KniJOATION. 

Burrtsx and Antctican FJitcaiion. By Mayo W. 

Ha/qltioe. ji* 

Cttt.TL'Ka of the OTMerrinx Fa^uliie*. By Rev. 

Wuiren Rtirton. i6" 

Ijbm«iiv, The. By A. Lang. With a Chapter on 

Modern llliuiraied fl<v>k*, by Auitin DobVon. 

MAHitrFV't Otd Orcck Etiucalion. i«" 

Manchutrm Science Leciurvi loi the Peopk 

Ovnammtiiitii in Hish .'^h'loU in Denmark. By 

Dr. Hrnel 

RaaiKcnnd ThtnVinc By W. K. CliUord 

Srtii.L7K(; Belorm (n>m jn EducatMakl P^nt of 

View. By J. II. CLadatone 
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BLK€TBICITT. 

At-niHtATii Cxirmtl 3>Iachii»ety, By G. Kapft. 

■>* JO 

CHauitTtiv of the Secondary Oatierie* ot I1ani£ 

and Faure. By J, H. Gladtiooe ind A. Tribe, i.oo 
DvNAHic F.)«ciTiciiy. By John Hoptuoaon, J. A. 

SchooilbrEd. and R. E. D«y. ■•* jo 

Dt^NiMD-Ki.BCrair Machine*. Recant Pip ^ i am ia. 

By Piolesior Svlvaniis P. ThompMin. iS" jo 

F.LetTtic BclU By K. C. Alltop. ia» i.»j 

Et.RrTRic l.ijthiinit from Cc'iirvf Stations. By C. 

Forbc*,,.. . .... .40 

EL«mut:i-rr. Supply t>(. Ira Local AHtbariliM. 

fly K. HedKn. 8» 40 

Bt.m:Tiit>-MAi~iMrric Tetexnipb, A Hand'Book oi 

the. By A. E Laiuic^ 18* . .50 

Kt-KCTKO-MACMBTS. By Th. Du MoQCtl. Tr. by 

C. }. WSattwi .|s 

EuKCTRo-TKLitnaArtiv. Bjr F. S. Doccher. 16''.. .40 
iHCANUKBCicMr Electric Ltj[ht>, with Patticular 

Keference to the Edimn Lnmpa at the I'airb 

Eahihitioa. By Cnmie Th. On Moncel. W. 

H. Preecc. ). W. Howell, and other*. 18* 50 

iNDircTioM Co'L*: How Maiie and How U»«d. 

i8" JO 

STRBi<ini and Di^meler of Electric Conducloi*. 

ByC Porbe*. B" 40 

TaaanrTRiAL M«Ene'i*m and ihe Magnctiun of 
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THE CHKROKEES IN PRE-COLUMBIAN TIMES. 



Thz clotte afrreenienl between the teslitnouy of tlie oioundH 
aud the traditions of )K>lh Cheroke«t! and Delawares is mine- 
what reinurkable. and juKtlRps uaiu believing- that the,v have a 
basis of truth. We are at least warranted id accepting the 
theory that the HrBl-named people formerly dwelt in Ohio, 
and built nome of the noted nionuraents of that Stale. The 
number and character of the defensive works indicate thai 
jere wa? a long contest and an obstinate rewistance on the 
tH of the origttial irtbabitantK. T))e ^e<»graphicHl pofeilion 
of these works umki-s it apparent, a.s has oft<en been remarked 
by wrileni on this gubjeet, that there was a pre6nupe by 
northern hordes which Anally reaulteil in driving the inhab- 
ilantA of the fertile valleys of the Scioto and Muakinduni 
>uthward. Some of these writers lake it for granted Ihal 
?y fled through Kentucky and Tcnucbsee into the Gulf 



pia. 10 

ites. and became ini*or|K)ratcd with the tribes of that sec 
Ion. If thiii be assumed as correct, it only tendb to l^uu- 
Irm the theory of an Indian origiu. 
A study, however, of tiie pipes alone, makes il evident that 
lis conclusion cannot be maintained. Thai the mound- 
lilders of Ohio made and used pipes is proven by the large 
kuuiber found in the tumuli, and that they cultivated to- 
i;<.*o may reusouably be inferred from this fact. Altboujch 
faried indefinitely by (he addition of animal and other dg- 
i, the typical or simple form in use amonp Ibeiii upiiears 
have been that known at preitent as (be " Monitor " piT>e, 
town in FifT. 68, "Ancient Monuments," and Pif;. 177, 
an*s " Arc)i:?nloffic-al Collection of the I^aliooal Museum." 
ie peculiar feature i$ the brood, flat, and slig^htly uurve<) 
or stem, which projects in fri^mt of the bowl to an ex- 
tut equal to the ])crfuraled end. This form in so peculiar 
lal il must be considered ethnic or local. However, as will 
seen by leference t*» the " PnK;eedings of the Davenport 
:ademy of Natural Sciences" and the "Smithsonian Be- 
>rt for IHS^," il is found in eastern Iowa and northern 



Illinois, aud appears to be the only form found in that re- 
git>n : hence il cannot be considered] local. 

NoH', it is somewhat remarkable that nearly all the pipes 
of this form and the modiHcations thereof, ending in the 
motlern form eihown in Fig. C, are found in a belt com- 
mencing in eastern Iowa, running thence through northern 
Illinois, eastern Indiana, southern Ohio, and then cc bending 
south through Kanawha valley, and ending in western North 
Carolina. The Qrsl niodificatiou is seen in Fig. 8, and 
found in Ohio, the Kanawha valley, and North Carolina; 
the second, shown in Fig. 10, is found in Ohio and the 
Cherokee district; the third, shoirn in Fig. 5, ia found in 
East Tennessee; and the last, shown in Fig, C, is found in 
the North Carolina mounds. 

Although specimens, chiefly of the first modiflcatiou, have 
liecn discovered in New Tork and Massachnsettjt, it is not 
known that (he " Monitor" or any of its manifest modiGca- 
tions prevailed, or was even in aae, al any |ioint south 
of the bell mentioned. Pipes in the form of birds and other 
animals are not uncommon, us may bo seen by reference to 
Plat« XXIIL of Jones's "Antiquities of the Soiilheru In- 
dians;" but the platform is a feature wholly tinknown in 
the Gulf States or middle Tennessee, as are also the deriva- 
tives from it. 

This fact stands in direct opposition to the theory that the 
monnd-builderti of Ohio fletl south ward across Kentucky and 
Tennessee, and Iwcame incorpomled with the tribes of the 
Southern States, as it is scarcely i>o3stble tliat such sturdy 
fttnokent as tbey mtiat have lieen, would have abandoned 
all at once tlieir fuvorite pipe. The change, us it was in the 
other direction, would have been gradual. This evidence, 
however, has a very significant bearing on another point; 
for, if the testimony introduced justifies the theory advanced 
in this pai>er, then it is probable the Cherokees eulered the 
immediate valley of the Mississippi from the north-west, 
striking it in the regionof Iowa. This supposition is strongly 
con-oboruted, not only by the preiieuce of the " Monitor" 
pipe and its derivatives along the belt designated, but also 
by the structure and contenlx of many of (he mounds found 
along the Mis.<iissippi in the region of weutern Iowa and 
eastern Illinois. So sLriking is this resemblance, that it has 
been remarked by explorers whose opinions could not have 
been biassed by this theory. 

Mr. William McAdanis, in an addrem to the American 
Association for the Advancement of Science, remarks that 
"mounds such as are here described, in the American bot- 
toms and low lauds of Illinois, tire seldom fouud on the 
blutfs. On tlie rich bottomlandu of the Illinois River, 
within fifty mile*( of its mouth, I have seen great numbers 
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of them, and examioed several. The people who built them 
■were probably connected with the Ohio mound-builders, 
although in this vicinity they seem not to bave many earthen 
embankments or walls enclosing areas of land, as is com- 
mon in Ohio. Their manner of burial was similar to the 
Ohio mound -builders, however, and in tliis particular they 
had customs similar to mound-builders of Europe." Two 
mounds in Calhoun County, HI., one of which was opened 
by Mr. McAdams and the other by one of the Bureau assist- 
ants, presented the clay mass in the regular form of the 
Ohio "altar." But what is strange, though not without 
parallel, is the fact that we find the structure and contents 
of some of the eastern Iowa mounds similar to what is seen 
in the Cherokee district of North Carolina and East Tennes- 
see. Here, among other things, are seen the cubical piles 
or "altars'^ of unhewn stone with bones about them, pre- 
cisely as found in some of the North Carolina burial places. 
pottery bearing a strong resemblance to that of Ohio, and 
mounds with stone strata. A mound in Franklin County, 
Ind., described and figured by Mr. Homsher in the "Smith- 
sonian Report for 1883," presents features strongly resem- 
bling those observed in tumuli attributed to the Cherokees. 
Here we see the rectangular heaps of cobblestones like those 
in the North Carolina mounds, and stratification and ar- 
rangement of skeletons as in the East Tennessee mounds, 
also the stone stratum observed in tbe Iowa works. 

Haviug now traced the tribe back to the western boundary 
of the mound region, we are pi-epared to take a glance 
downward along the line of migration, bridging by deduc- 
tion such breaks as appear in the testimony. 

According to tbe data presented, we find them first on the 
west bank of the Mississippi, a tribe of comparatively lim- 
ited numbers, slowly extending their settlements or sbiftiug 
up or down the stream between the mouth of the Des Moines 
Biver and what is now the noi-thero boundary of Iowa. If 
we may judge by their works, it would seem that it was 
necessary only at this northern point of their extension to 
fortify against enemies. A suggestion as to who these ene- 
mies were will be oflfered a little further on. It is impossi- 
ble to give any satisfactory estimate of the length of time 
they occupied this locality; it was long enough, however, 
for them to acquire certain peculiar customs, some of which 
were not wholly dropped until they came into contact with 
tbe whites many centuries later. It is p(»sible that here 
they began to build mounds, but explorations westward of 
this area bare not been carried on to a sufficient extent to 
apeak with certainty on this point. It was here, no doubt, 
that the platform pipe with animal figures came into use. 
The ornamentation of their pottery, and the forms of their 
vessels, suggest the possibility of contact or intercourse with 
southern mound- building tribes. There is also abundance 
of evidence that they had acquired the art of manufacturing 
cloth, and were acquainted with copper. The evident ad- 
mixture, however, in these mounds, by intrusive burial, of 
articles of more recent times with those of the original buri- 
als, renders it somewhat diflllcult to decide positively as to 
the advance made in art by this people while residing in this 
locality. 

After passing to the east side of the river, it appears that 
they moved some distance farther to the south, their utmost 
limits in this direction being in Calhoun County, 111. The 



reason for this may have heen the presence of the same ene- 
mies who opposed their northward movement on the oppo- 
site side of the river. Of course, without the knowledge of 
all the mound testimony, any attempt to descend into details 
of the movements of tbe tribe would carry us wholly into 
the realms of speculation. 

All tbat the mounds teach us in regard thereto is the ex- 
tent of the area occupied, and the encroachments of works 
of other types which may or may not be contemporaneous. 

It is a fact perhaps worthy of notice, that, while the re- 
mains of the effigy-builders on the west side of tbe river 
reach but little south of the fortified point before alluded to, 
they are found on. the Illinois side as far south as the lati- 
tude of Peoria. 

Passing on eastward, we next find indications of their 
presence in eastern Indiana, whence it seems they gradu- 
ally moved into central Ohio, fioding, as we judge from 
some works along the southern border of their line of 
migration, some opposition. Their stay in this attractive 
region must have been long, and for most of tbe time a pe- 
riod of peace. The reasons for this conclusion are, first, 
the indications of the growth of the tribe, judging by tbe 
number of works and the statements in the Delaware tradi- 
tion, which imply that it bad spread northward near to the 
lakes; and, second, the localities of the defensive works, 
which indicate that their chief contest was with a northern 
foe. If tbe latter supposition be correct, it would seem to 
imply ^hat until this contest they had not found it necessary 
to build defensive struclures. 

These, of course, are speculations, and only advanced as 
such; but there is one thing in relation to their removal 
from this region for which there appears to be historical, 
traditional, and mound testimony, and which has some bear- 
ing on the preceding suggestions. This is, that their de- 
parture was in separate bodies, and at intervals of consider- 
able length. 

That some were in their historic seat before the time of 
De Soto's expedition, and possibly as early as the thirteenth 
century, has been shown. On the other hand, we have the 
statement of Bishop Ettwein, la a communication made to 
Gen. Washington, that the last of them did not remove 
fi*om the region of Ohio until about the year 1700. We also 
find in the mounds of Ohio indications of intercourse with 
people residing in the mountain region of North Carolina. 

It has been objected, with some show of reason, that the 
theory advanced in this paper cannot be correct, because 
there are no such enclosures in North Carolina and Bast 
Tennessee as those in Ohio, because no true "Monitor" pipes 
have been found in the mountain section, and because no 
engraved shells have been found in the Ohio mounds. The 
first of these objections has already been alluded to; but we 
may add, that this, people found themselves able, in their 
mountain fastnesses, to protect themselves against all their 
Indian foes without erecting artificial defences. The second 
objection, as we have already shown, is answered by a some- 
what remarkable historical statement by Adair. When he 
speaks of pipes "full a span long, with the fore part com- 
monly running out with a short peak, two or three fingers 
broad and a quarter of an inch thick, on both 8ide9 of the 
bowl 2engMtDtw," he can refer to no other known pipe than 
the "Monitor," or the very slightly modified form with 
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AtraigbV hnse, Founri also in the Oliio inouadfi. As the author 
quoted wrote beroreauy specimens had been unearthed from 
mouuda, he must bavo seen in use that of which be speaks. 
This, we ropeal, itt soinewliat remnrkable. imd forms a link 
«oauectinK the Cberokecs and mound builders of Ohio suffi- 
cient Lo warraut the theory here advuaecd, were there no 
olber evidences bearinf; un ibe question. 

The foci that uo engraved shells bearing desttfiis like 
those ftmnd in North C'JiniUua and Teiiaessce bare been dis- 
covered in Ohio forms no objection to tlie theory. Arts and 
customs are not always ethnic^al or trihal : some are a<'quiref] 
by contiict and iiitereourae with other tril>e8. The custom of 
carviuji;^ aud wearing these shell gori^ts did not originate 
with the Clierokees, but was acquired by contact with other 
tribes, after they had readied their ituutliern home. 

These objections do not militate against the theory, which 
is eetabtished on too broad a basis of facta and resemblances 
TO be set aude by its fttiluro to account for all the diseor- 
eriee made. Investigations in regard to the ongxn and use 
of tbe^e ancient nioonntentit iihihI lie mnde chiefly by com- 
{jarisous and deductions, as liisloriral evidence is in moat 
casea wantiujr, aud absolute deuioustratiou im])ossible. 

Attention was culled in tbi- ih-nl purl of the pa|M>r to the 
conclusioa reached by linffuist:^. that the lanjiusK*' of Ibis 
tribe belongs to the Hurun-lroqaois family, thus necessi- 
tatiniir the inference that we must look to the same locality 
for the orifiiii of both. Thi^ throws a faint my of li^ht on 
the history of our triW pruoedine- their arrival on the hanks 
of the Mississippi. But before atteiripiinif to follow this 
slender clew, atleution is called to some g:eneral cousiitera- 
tions drawn from a comprehensive study of the moDumeDts 
of the mound section. 

In entering upon a dtscussiou of the routes by which tbe 
niouud-builders cnme into this section, an examination of 
tlic general distributiotj of tbe prehistoric remains is neces- 
, sary. At present we are concerued ouly witli what may be 
considered the bounilaries ihfreof. Although the data are 
nut sufHcieut to determine these limits accurately, enough 
has been ascertained to indicate what will probably be found 
in the end to be true. 

Limitinti: the coiisidej-ation to what are usually classed as 
the genuine works of the nioundbuilders, the eastern bound- 
ary extends from central New York along the Appalachian 
reof^e to Virginia, diverginif tbenee souUi-eastwurd so us to 
strike the Atlantic coast in South Camliua. Tlie Gulf cuust, 
west of Florida, api^ears to be generally bare of mounds 
(with Uie exception of shell and refuse heaps) for some dis- 
tauce toward the interior. On the north, the takes and 
Kainy River form a tolerably well defined border, but west 
of the soui-ce of the Mississippi there is a northward exten- 
sion into Manitoba which has not been fully traced; yet the 
indications are that but few ancient works will be discovered 
«north of the Assiniboin retpon. Most of the mounds of this 
section which have been explored appear to be somewhat re- 
cent, though others bear evidence of being contemiKiraiieous 
with the works of Wisconsin. On the weat the plains ap- 
pear to form the boundary from North Dakota to Texas, a 
line of recent works along the Missouri River forming the 
only exception, so far as known. 

The statement frequently made, that the works of tbe 
mound- builders continue across Texas into Mexico, appears 



to be without any foundation; for up to the present lime 
but few have been discovered south of I?ed River, except in 
the eastern part of Louisiana. 

So far, therefore, as the facts ascertained are concerued, 
the distribution of the works of the mound builders alfords 
but little evidence on which to base a theory in regard to the 
liues along which the auUiots of these works entered the 
mound section. The excepUoUs, i£ any. are to be found in 
Florida aud the North-wesL But this statement must not 
be taken as indicative of a theory held by the writer, for he 
is not inclined to the opinion that the mound-building ele- 
ment, except possibly that of southern Florida, entered 
through this peninsula. Although he has reached uo set- 
tled conclusion on this subject, he bus been inclined to look 
more to tbe north-west and west for the lines of immigration 
than elsewhere, but freely confesses thai he finds but Utile 
ill the work.s along the border on which to base any theory 
on this subject. 

While this is true considering the section as a whole in its 
relation to the other comprehensive archoeologit-nl divisions 
of the (M>ntiiient. there are. on the other baud, decided indi- 
cations of movements within the mouud section. 

The works of the efflgy-mound district, confined chiefly to 
tbe southern half of Wisconsin and tbe imtuedialely adjoin- 
ing sections, are peculiar, aud formed a puzzling factor to 
those holding the theory of one great nation of mound- 
builders. The study of these appears to lead nil those who 
have devnt<td attention to Ibem to the conviction that the 
more elaborate forms, are, as a rule, older than tbe simpler 
ones. 

F^dloA'ing up the slight clew thus afforded, and u.sing the 
faint rays of light thrown on the history of the builders by 
the distribution of the mounds, we aj-e led to believe that 
their entrance into the district was most likely at its south- 
western corner, about what is now the uoKb -eastern part of 
Iowa, and. that the area longesl occupied was Uie soulb> 
western portion of Wisconsin. The indications are, that 
they shifted back aud forth between the Mississippi Uiver 
and Lake Michigan, and finally made their exit at the norib- 
weatern boundary of the State, a part going as far north as 
southern ManUol>a. From there they at length passed' 
flouthwarri into Dakota, where the mounds fade out. and Ihe 
presence of the descendants of the builders — who, we are in- 
clined to believe, pertain t*) the Dakolau stock— is indicated 
only by surface figures. 

Another movement, traced by certain classes of works and 
vestiges of art which we ascribe to tbe ancestors of the 
Cberokees, was that already mentioned, extending from east^ 
em Iowa through Illinois, Indiana, Ohio, and West Vir- 
ginia, to the mountain region of North Caroliua aud East 
Tennessee, 

A third line is indicated by certain types of prehistoric re- 
mains extending from Michigan, along the southern shore 
of Lake Erie, into New York: but nolhing has been found 
in these remains by which to determine the direction of the 
movement. There is little doubt, however, that the works 
along this line are attributable to one or more tribes of the 
Huron Iroquois family. 

Another class of works forms an irregular line exteudiug- 
from southern Illinois, through Kentucky aud middle Ten- 
nessee, to the uortb-east corner of Georgia; the area of ohief 
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occupation, and position of longest quietude, being- that por- 
tion of the Cumberland valley in middle Tennessee. The 
works along this belt, which we attribute to the Sbawnees, 
consist chiefly of stone graves of a particular type^ and 
mounds; they fail, however, to give any satisfactory evi- 
dence as to the direction of the movement. Nevertheless 
tbere are, along portions of the line, some evidences of a 
shifting back and forth; and the minor vestiges of art prove 
beyond question that the authors were contemporaneous 
with the builders of the mounds of East Tennessee and 
North Carolina. 

Although the banks of the Mississippi are lined with pre- 
historic monuments from Lake Pepin to the mouth of Red 
River, showing that this was a favorite section to the an- 
cient inhabitants, yet a study of these remains does not give 
support to the theory that this great water highway was a 
line of migration during the mound-building age, except for 
short distances. It was, no doubt, a highway of traffic and 
war-parties, but the movemenLs of tribes were across rather 
than up and down it. We do not assert this as a theory or 
simple deduction, but as a fact proven by the mounds, what- 
ever may be the theory in regard to their origin or uses. 
The longest stretchy where those apparently the work of one 
people are found on one bank, is that from Dubuque to the 
mouth of the Dea Koines. As we move tip and down, we 
find repeated changes from one type to another. In addi- 
tion to this, is the intermingling of other types, and indica- 
tions^in most places of successive occupation by different 
tribes. It is a very natural supposition that the people first 
reaching the bank of this broad stream, or of any of the 
other large streams of our country, would continue their 
course along it, but the mounds give no support to the the- 
ory. 

A study of this subject ought to lead us to the proper con- 
clusion, for it is evident that the natural condition of a 
mound-building people is one of permanency: hence their 
movements are governed largely by pressure from other 
tribes, and not by choice. No evidence has yet been found 
in the mounds pointing to the first comers into the section. 
On the contrary, all the evidences of migration point at the 
same time to pressure or obstacles in one or more directions/ 
For example: the mound-builders of Wisconsin must have 
found some obstacle which prevented them from continuing 
their course eastward around the southern end of Lake 
Kichigan, while the pressure which drove them from the 
area they had occupied so long, seems to have come from the 
north-east. 

The singular course of the people who buried in the stone 
graves south of the Ohio, whether moving eastward or west- 
ward, can be explained only on the theory of the presence 
of other tribes to the north and south ; and this is probably 
true, as has been suggested, in regard to the people who 
travelled from eastern Iowa to Ohio. 

Indications of movements are found in other portions of 
the mound section, but those mentioned are all which have 
any immediate bearing on the subject under consideration 
at 'present. 

Returning now to the point where we paused in our jour- 
ney backward along the pathway of the Cherokees, the in- 
quiry arises, "From what point, or along what line, did 
they come to their halting-place on the banks of the Missis- 



sippi?*' As has already been stated, it is now conceded by 
Ifnguists that their language is an offshoot of the Huron- 
Iroquois family, — a relationship long ago surmised by Dr, 
Barton and Mr. Grallatin. We may therefore, in answer to 
the above inquiry, though in a somewhat broader sense than 
given, adopt the language of Mr. Horalip Hale in speaking- 
of the more closely allied branches of this family: "There 
can be no doubt that their ancestors formed one body, and 
indeed dwelt at one time (as has been well said of the an- 
cestors of the Indo-European populations), under one roof. 
There was a Huron-Iroquois 'family pair' from which all 
these tribes were descended. In what part of the world this 
ancestral household resided is a question which admits of no 
reply except from the merest conjecture." He adds, how- 
ever, "that the evidence of language, so far as it has yet 
been examined, seems to show that the Huron claims were 
the older members of the group; and the clear and positive 
traditions of all the surviving tribes, Hurons, Iroquois, and 
Tuscaroras, point to the Lower St. Lawrence as the earliest 
known abode of their stock." 

If the evidence presented in this paper be considered suffi- 
cient to justify the belief that the Cherokees entered the 
Ohio valley from the west, we are, then, forced to one of 
two conclusions, which may be stated briefly as follows: 
1st, That this tribe, breaking away from the family in its 
eastern home, wandered westward, passing between Lake 
Superior and Lake Huron into what is now Wisconsin, and 
onward to the border of the plains, turning thence south- 
ward to the point on the banks of the Mississippi where we 
flrsirflnd them; or, 2d (which is fare more likely), the origi- 
nal stock was at one time in the distant past located in the 
region north-west of Lake Superior, and while here the 
Cherokees separated from their brethren, and moved 
south ward to the banks of the Mississippi, while the 
latter, being pressed onward, moved eastward, north of the 
Lakes, to the banks of the St. Lawrence. If this suppo- 
sition accords with what really was the direction of the 
movement, then it is highly probable, that, when they 
reached the Ottawa River, a portion followed down its 
course, while others turned southward into what is now On- 
tario, and were in that section when the Lenape appeared on 
the scene. 

The first of these suppositions presents a movement so un- 
likely, though not entirely without a parallel in Indian his- 
tory, that we feel constrained to reject it, so long as tbere is 
a theory consistent with the known data that is more simple 
and reasonable. 

The evidence presented by Mr. Hale in the "Iroquois Book 
of Rites" leaves no doubt that the earliest known seat of the 
Huron-Troquois family was on the Lower St. Lawrence; but 
it is scarcely presumable that their first appearance on the 
continent was in this eastern region. It is more likely that 
they had reached this point from some western section, and 
as they increased in numbers were forced to partially retrace 
their steps. 

Although it is apparent that the authors of the ancient 
works east of the Rocky Mountains were substantially in the 
same culture state, and belong to the same race in the broad 
sense, yet there are some reasons for supposing (if we in- 
clude the ancient works of New York under the general 
term "mounds") that the custom of building mounda origi- 
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Uftted iodepeudenUy in some two or (bree ditrerent section's. 
This is loferred from tl>c Tact that there apfiear ta be at leaM 
three comprehensive classes of works: first, thoae of the 
HHronIroqut)ia peffion ; aecond, those of the Dakotan dis- 
trict; and, third, those of the southern section. These arc 
not limited by ethnic lines, as Ibe people who built the 
works along what we have destiK'Tialed the Cherokee and 
Shawnee belts probablv derived Iht custom from the south- 
em nioutul-buildcrs. 

Tlie southern Dakolans, us the Quftpaws and connate 
tribes, also built mounds of the southern type. It is possi- 
ble, however, that future dis<!Overies in the north-west and 
south-west may throw additional tight on theee questions, 
and modify Ibe views here advanced, which are based, as a 
matter of course, only on the data so far obtained. 

The attempt to estimate the time that has elapsed since the 
arrival of the Cherokees on the banks of the Mississippi (as- 
suming the theory advanced to be correct) or since Ibeir 
meeting with the lienape must be almost wholly con jeclural. 
Mr. Gale says the time which has elAp^ted '^sinre the Tnl- 
legwi were overthrowti" is vanously estimate*!, bnt Umt the 
most probable conjecture places it at a period about a thou- 
sand years before the present day, which would carry it back 
to the ninth century. Basing the esLimuteon (he traditional 
evidence, for mound evidence gives but little aid in this re- 
spect l>efure contact with the whites, it would seem to be 
more nearly correct to place the event in the eleventh or 
twelfth century. How long they had remained in this re- 
gion when the war with the Lenaiie occurred is a question 
that ntust be left wholly to conjecture until other data than 
those we now possess are obtained; but it must have l>een a 
■Stay of some centuries, during which, as before said, they 
had lived in comparative pe-are. There are some reasons for 
believing that during this time another tribe bad pushed its 
way up the Ohio River to the region about the mouth of the 
Miami. It is even probable that bands had crossed to the 
iioKh side of the Ohio, and cslahlisbed themselves along the 
banks of tbe two Miamis. These I am inclined to believe. 
S8 heretofore remarked, were Shawneea who probably en- 
tered the Mississippi valley after tJie advent of the Chero- 
kees. Tbere is some evidence, however, in this region, of 
the presence of another small tribe which must have been 
driven oat or destroyed. The remains which indicate the 
presence of this Iriljo arc peculiar stone heaps and atone 
'gravM. It is possible that tbe presence of other people in 
this part of tlnr Ohio valley caused the Cherokees to retreat 
up the Eauawtia instead of southward acro«ts Kentucky. 

Tbe impoitance archa*ologically of tbe questions here dis- 
cussed does not end with their bearing upon the history of 
a single Uibe, for at almost every point there are side con- 
nections with other peoples. If it be admltteil that the 
-Cherokees were mound builders down lo the appearance of 
the while race on tJic continent, the mysterj- of the builders 
■of our ancient monuments is virtually dispelled; for the 
lines wUicii radiate from Ibis point are so numerous and so 
far-reaching, that, when traced out Ut their utmost extent, 
the whole realm of motind-builders will have been traversed. 
This is a view of ilie subject which has not received due 
■consideration on tbe part of those who admit tliat some of 
Ih^ works are attribatablc to Indians, yet claim that others 
Are due to a diQereot and nxire highly cultivated rac^e. An 



illustration by partially tracing one or two of Uiese lines 
will serve to impress the reader with the importanoe of in- 
ve-stigation in this direction. 

Reference has already been made to the fact that engraved 
shells similar to those found iu tbe mounds of North Caro- 
lina and East Tennessee have been discovered in stone 
graves of a particular tyite. and that stone graves of this 
type often occur in mounds assigned, even by disbelievers of 
the Indian theory, to the true mound-building age. As thft 
designs on Uioso sHells are peculiar, il is reasonable to con- 
clude that the builders of the two classes of works were con- 
temporaneous, or that there was an overlapping to some ex- 
tent chronologically. Following up this line, which is 
traceable by other indications than merely the form of the 
sopulchrc-s in which the dead were buried, we are led in one 
direction lo the banks of the Delaware, where, history and 
archaeology inform us, the Indians of that locality were 
burying their dead in tombs of the peculiar type mentioned, 
as late as the time of William Penn. It carries us in an- 
other direction, Ui fwiuthem Illinois, where links are found 
connecting unmistakably with the historic tribes of that sec- 
tion . 

Going back to the Cumberland valley, the chief scat of 
these stutie-grave builders, other lines start out which lead to 
the ancient works of south-eastern MissonrL Speaking of 
objects taken from "the peculiar stone graves of the South- 
ern States." esi)ecially those of the Cumberland valley, Pro- 
fessor Putnam stales tJiat he has classed these "as belonging 
to tbe southern mound-builders, from the fact that the care- 
ful exploration of thousands of the graves, under the direc- 
tion of the Museum, shows that their contents, including the 
human remains, are of tbesamecharacteraathose of the burial 
mounds in general, in the same rogion. . . . We have con- 
clusive evidence, in the objects here arranged, that the 
stone-grave people of the south-west, and at Inost one group 
of tbe mound -builders, were one and the same people." 

In another place he says, "Many of these carved disks of 
shell have been found in the graves and mounds of Tennes- 
see and Missouri, and, with the identity of the associated pot- 
tery from the two localities, go far to prove the unity of tbe 
people, notwithstanding some slight differences in burial 
customs." 

Although it is probable that Professor Putnam is nut jus- 
tified in concluding that the people of the two sections were 
tribally identical (if this be his meaning), yet the strong 
similarity in the forms, ornamentation, and character of the 
pottery leaven no doubt that they were con tern |K)raneous, 
and, in consequence of contact or intercourse, had adopted 
iu some respects similar customs. 

Thus it is sveu, tlmt, commencing with tbe mounds of the 
Cherokee district, the connecting lines lead to the modern 
and non-mound-building tribes of tbe Delaware valley, to 
the historical tribes of Illinois, and to the veritable mound- 
builders of middle Tennessee and south-eastern Missouri. 
Nor do these complete the list of points to which the 
branches of this single diverging line lead us. As there are 
other diverging lines, it is apparent, that, when all have 
been traced out along their various branches, a large por* 
tion of the mound area will have been traversed. 

This renders it highly proliable that there was no manife»it 
break in the mound- building age. It may have continued. 
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and probably did, for many centuries, but there is no satis- 
factory evidence found in the monuments that there were 
two distinct mound-building ages. On the contrary, the 
liistorica], traditional, and archaeologic testimony is decidedly 
in favor of the theory that our prehistoric works are attribut- 
able to the Indian tribes found inhabiting this country at its 
discovery, and their ancestors. Cybcs Thokas. 



NOTES AND NEWS. 

SiNCB the article on the Kiowa County meteorites was pub- 
lished (Science, June IS, 1890), we learn that another mass, 
weiRhin;; 210 pounds, has been found at Breuham Township, 
Kiowa Coimty, Kan. 

— We learn from Nature of June 12 that the measurement of 
the Rhone glacier in. a comprehensive and syatemalic ivay has 
been carried on since 1874 by the Sn-iss Alpine Club, and the 
abundant data obtained will shortly be published ia separate 
form. It appears that the glacier was in recession till 1888. but 
since last year it has been advaacing. 

— By the new law on education of 1891. Sloyd is made obliga- 
tory in all the schools of Norway. The Norwegian Government 
has invited Mr. Akkel Mikketaen, director of the Danish Sloyd- 
' training College, to give a course of instruction at Christiania to 
the teacfaers of all the training-colleges in Norway. The courses 
for Sloyd at Nfifis, in Sweden, will be held from May 37 to July 
8, from July 29 to St>pt. 8. and from Nov. 4 to Dec. 15. 

— The Appalachian Mountain Club has issued a special circular 
relating to the twenty-fifth field meeting, at the Deer Park Hotel, 
North Woodstock, N.H., July 1-8, and excursion to Randolph 
July 6-14. Further information may be obtained by addressing 
John Ritchie, jun., Box 2725, Boston, Mass., or J. Allen Crosby, 
70 Boylston Street, Jamaica Plain, tSasa. Members of the club 
who would be interested in a trip to the Dead River region, Maine, 
in September or October, visiting Mounts Abram Bigelow, Snow, 
and Parlin Pond Bald, are invited to communicate with R. B. 
Giover, 11 Durham Street, Boston, Mass. 

— A noteworthy event in the movement for the higher educa- 
tion of women, as we learn from the London Journal of Educa- 
tion, was the laying of the foundation stone of the Janet Clarke 
Buildings at Trinity College, Melbourne, Australia, on March 17. 
In 1883, Trinity College authorities decided, with some misgiv- 
ings, to admit women students to their lectures. The next step 
was the establishment of a collegiate home, and a house in the 
neighborhood of the college was rented as a residence for lady 
students. To put this home on a permanent basis, Lady Clarke 
promised a donation of £5,000, which will go far towards defraying 
the cost of the new buildiag. Sir M, H. Davies has given £2,000 
as the nucleus of an endowment fund. Mids Hensley,^ former 
student of Newnham College, has been engaged by the council as 
lady principal of what will be the first Australian women's college. 

— In the Journal of the Bombay Natural History Society (vol. 
iv. No. 8) Mr. E. Giles records a curious fact, which ought to have 
some interest for entomologists. In June, 1888, be was standing 
one morning in the porch of his house, when his attention was at* 
tracted by a large dragon-fiy of a metallic blue color, about two 
inches and a half Iouk. and with an extremely neat figure, who 
was cruising backwards and forwards in the porch in an earnest 
manner, that eeemed to show he had some special object in view. 
Suddenly he alighted at the entrance of a f>mall hole in the gravel, 
and began to dig vigorously, sending the dust in small showers 
behind him. "I watched him," says Mr. Giles, "with great at- 
tention; and after the lapse of about half a minute, when the 
dragon-fly was bead and shoulders down the hole, a large and 
very fat cricket emerged like a Imlted rabbit, and sprang several 
feet into the sir. Then ensued a brisk contest of bounds and 
darts, the cricket springing from side to side and up and down, 
and the dragon-fly darting at him the moment he alighted. It 
was long odds on the dragon-fly, for the cricket was too fat to 
last, and bis springs became slower and lower, till at last his ene- 



my succeeded in pinning him by the neck. The dragon-fly ap- 
peared to bite the cricket, who, after a struggle or two, turned 
over on bis back and lay motionless, either dead or temporarily 
seneeleas. The dragon-fly then, without any hesitation, seized 
him by the hind-]egi>, dragged him rapidly to the hole oot of 
which be had dug him, entered himself, and pulled the cricket in 
after him, and then, emerging, scratched some sand over the bole 
and flew away ; time for the whole transaction, say, three minutes." 

—In a lecture on "Foam," Lord Rayleigh insisted that foaming 
liquids were es!»entia1ly impure, for pure liquids will not foam. 
For instance: neither water nor alcohol can be raised into a froth, 
although a mixture of the two may be to a certain extent. The 
addition of gelatine to water in the proportion of 1 in 100,000 de- 
velops the foaming quality quite noticeably. Of course, the beet- 
known foaming liquid is a solution of soap, such as the children 
use for blowing bubbles. A liquid foams when its films have a 
certain durability. In all liquids these Alms exist, since a bubble 
as it rises is covered with a thin flira. Now, the most striking 
property of films is their tendency to contract, and they may be 
regarded as being in the condition of a stretched membrane, as 
of India-rubber, with the difference that the tendency to contract 
never ceases. An air-bubble will force the air back through the 
pipe, and a loop of silk floating on a fllm will be forced into a 
circle the moment the film inside it ia ruptured. Oil forra^a 
film on the surface of water, and covers it entirely, even if the 
mass of the oil be collected into drops. This is well shown by 
dropping a particle of oil on to a vessel of water lightly covered 
with sulphur flour. The sulphur will be immediately driven to 
the edge, by the spreading film. The reason of this is that the 
tension of the water air film is greater than the combined tensions 
of the water-oil and oil-air films, and consequently pulls out the 
oil-film. It is possible to reduce the surface tension of water by 
mixing it with various substances, such as ether and camphor. 
Camphor Bcrapin:{s placed on the surface of pure water enter into 
vigorous movement, tiecause the diBst>Ived camphor diminishes- 
the surface tension of the water; but, if the water be contami- 
nated by the leant quantity of oil or grease, the motion ceases. 
Lord Rayleigh made seceml expeiiments to find what thicknesa 
of oil-film would accomplish this: he found it' to be about 14- 
millionth of a millimetre. This thickness bears to an inch the 
same ratio that a second of time bears to half a year. Lord Ray- 
leigh explains the calming action of oil on the sea as follows: as 
the waves advance, the surface has to submit to periodic exten- 
sions and contractions. At the crest of a wave the surface is 
compressed, while at the trough it is extended. So long as the 
water is pure, there is no force to oppose this; but, if the surface 
be contaminated, the contamination strongly resists the alternate 
stretching and contraction. It tends always, on the contrary, to- 
spread itself uniformly, and the result is that the water refuses to 
lend itself to the motion which is required of it. The film of oil 
may be compared to an inextensible membrane floating on the 
surface of the water, and hampering its motion. 

— The visit of the Iron and Steel Institute of Great Britain to- 
the United States in the autumn is likely to be in every way mcwt 
succef^ful. There will be three different sets of meetings,— the 
meetings of the American Institute of Mining Engineers, whicb 
take place in New York on Sept. 29 and 30; the meetings of the 
Iron and Steel Institute of Great Britain, whicb take place in the 
same city on Oct. 1, 2, and 8: and the international meeting pro- 
moted jointly by those two societies, which- will take place about 
the middle of October at Pittsburgh. The excursions which have- 
been planned by the American reception committee, of which Mr. 
Andrew Carnegie is chairman, provide for about three thousand 
miles of free transportation through the United States. Accord- 
ing to Nature, the principal excursions will take place to the iron 
ore and copper regions of Lake Superior; to Philadelphia, Barris- 
burg, and Chicago, where there are large iron and steel engineer- 
ing works to be inspected ;.And to Ibe new iron-making district of 
Alabama. About three hundred members of the Iron and Steel 
Institute and one hundred German iroD-masters have intimated 
their intention of taking part in the meetings; and already many 
have IxMked passages in the Hamburg-American Gompany^s 



June 27, 1890.] 



SCIENCE. 



385 



Hteatner "Normannla," Ifaring SoutbamptoD tm Sept. 13. The 
meetiQpfi and excursions will last alUjgether over rt month, and 
will practicallj embracv every poinl of interest in the United 
Stated within a distance of fifteen hnndred miles of New York. 
Papere have been promiaed for the nieetiiiKs by Sir Luwthian Bell, 
Sir Katlianitl Barnaby. Sir Henry Roscoe. and otlient. Among 
those who have intiiua(e<l their Uitonlioii of being pre«ent at the 
meetings are Sir Jnmes Kitson (president of the iojititiile), Lord 
Edward Cavendish. Sir John Alleyne. Sir Jainei* Bain. Mr. Ring- 
ley, M.P. (president of the litm Trade Asaocialii>n>, Mr. Theodore 
Fry. M.P.. Sir J. J. Jenkins. Sir Thomas Story. Mr. WindHor 
Richards. Mr. Snetiis, F.R.9., and Mr. F^dward P. Martin. 

— We learn from the Journal of Edueation (London) that a 
model m^hool has recently been bailt at Mannheim, Clerniany, at a 
coAt of £-15,000. It L-ontuiDB 42 school-rooina, 2 drawing-ronma, 2 
singiDg-ronaif, 3 rooiKH for manual inatructiun, and a. Ky'"uu»i- 
um; further, a large ball. S private rooms. 2 sel» of rooms for the 
servants, and 4 suhtermnean prisms. The lalei'l hygienic im- 
provements and precautions against tire have tieen tniroduced. 
Iron has been used in>'tead of wood, except in the roof. The 
ceiUogH are all of beton. The flouni are purijuel Qoons laid iu as- 
phalt. The accuuuilntiou of dust ond the development of tjecle- 
ria are hereby minimized. Underground rhere are two bath- 
rooms, one for boys and one for girls, with a dressing-room for 
each; also a large dining-riKim where 700 poor children can be 
fed iu wiuti-r. Thv number uf children in the VitlkMchale at 
Mannheim haa increa^e^l fr^m 4,650 in 18B0, to 2^0 io 1600. 

— The next meeting of the American Society of Micrtiecopleta, 
instead of being held at LouisviUe, Ky., n*ill be held at Detroit, 
Hicb.. Aug. 12 to 16 inclusive. The outlook for the meeting is 
most encouraging, from thp papers already promiit«'d. The subject*) 
for diecu%ion are "Representation of the Society at the World's 
Fair. Chicago, IROH," to lie ojiene^l by F.x ftov. Jacj>b D. Cox, 
Cincinnati, O.; '•Micrometry," by Profef«ior William A. Rogers, 
Waterville. Me. ; "Propowd Standing Committee on Medico-Legal 
Microflcopy," by Professor Mar.Hhnll D. E*-eII, Chicago, 111.; 
"Uniformity in Tulw-Length," by Professor Simon U. Uage. 
Itliaca. N.Y. ; "The .\dvisaliility uf adding more Menibers-lu the 
Puhiivation Committee," by Professor D. S. Kellicott, Columbus, 
O.J "Proposed New Constitution." by Dr. William J. Lewis. Hart- 
ford, Conn.; "The Advisability of meeting at Same Time and 
Place of the Amjricaa Aasociatioo for the Advancement of 
Sciencf," liy Professicrt' W. H. Seaoian. Washington, U.C : **Ad- 
vibability uf sending Copies of the Publications to Some of the 
Great CoIlcRes and Libraries of th« World, " by Dr. Lee H. Smith, 
Jluffalo, N.Y.; and "Fees of ExpertA wirh ihe Microflcope." by 
C.iLVorce, Ksq-.CIevelnud. The general ^ciision for ibe reading of 
papers will be held iu the new building of the Detroit College of 
Medicine, corner of St. Anioine and Cntherine Streets and Gratiot 
ATenue. The mayor of Detroit will deliver the addrew of wel- 
come, to 1« followed by the rwponse of thp president of the 
society. Ge«)rge E. Fell of BulTalo, N.W On Wednesday the 
forenoon and afternoun ueaeioris will be des'Oted to the readiog 
and dincu8t<ion of papers and special topics; and in the evening 
thp president will rieliver the annual addrecti. the fiubject being 
"The Influence of Electricity i>n Protoplasm." TImrHday fore- 
noon will lie devoted to the rending and discUfuion of papers and 
special topics; and tl»e af tern<iDn, to the various technological fea- 
tures of micropicopy. as preparing, stuiuing, tuuuuliug of speci- 
mens, section-cutting, manipulative meibodii, etc. TTiettedemon- 
strattons wit] l)e conducted by experts in the different hrancheiiof 
wwk, and will form a valuable feature of the meeting. In the 
evening there will he an exhibition of microscopes and objects, po|>- 
ular in character, and tendered by the sctciety to the cttizcus of 
Detroit Friday will be given over to the reailing of jiajters. discus- 
sions, etc.. until 4 P.H., when, by invitation, the members and 
friends ol the society will take a trip ou the Detroit River, fol- 
lowed by an tospection of the laboratories of Park. Davi)<, & Co. 
Thehe-ndquiirlprit of ihe»ocipty will heat t hi' Hotel Vonnandje.and 
tbeKupsell Houiteand Hotel Cadillac willalro beo)ken tothegue<itii. 
Negotiations relating to reduced railroad fores have been in prog- 
ress. Sbgutd they be successful, due notice will be given. The 



local committee of Detroit will issue circulars relating to the work- 
ing cfi'sicn and the exhibition. They will supply b«dgea. and look 
after the general welfare of those attendant upon the conrention. 

— The January number of PlecheiBpn and Mafiins' Xeiuf Jaht' 
bficher ffir PMloloffie und I'Udagogife cnntain» u lUiort but inter- 
esting report by E. Vogel on Sjwnish Oijm-nasia. The writer 
commences with a few details oo the S|)ani»h Volkn6chtde. He 
says that elementary education if) not compulsory, but that the 
VoUcaschuien, whether conducted by the municipality or the 
Church or other societies, are not so bad as might tw expected. 
The Spanish child \n unusually sharp, and, not being burdened 
with seferni alphabets or a complicated orthography, learns to. 
read and write easily in a few months. After thin, he makul 
some progress in arithmetic aud geography, and other branches 
of tnslriJction; while the (German teacher is still latxH-ing, in the 
sweat of his brow, "ueine buben durch die disleln und domen 
eine* Bogenarmtcn Icsebuchs «u laviercu," There ate some L-stab- 
liahnientti for higher plemcniary teaching; but iheee are litUei 
patronized, children being usually put out apprenticf-a at the agft 
of twelve. Secondary education is given in the inatiiutos, organ- 
ized Homo thirty years ago. The curriculum covers Ave yeant, 
with a very singular time-table: viz., First year. Latin and Span- 
ish, B liours weekly; geography, 4), RecorHl year, lAiin and 
SpaniBh, 0; Spanish history, 4^. Third year, rhetoric and poetic, 
0; arithmetic and algebra, 9; history. 4j; French or Eng^h. 4i. 
Fourth year, geometry and trigonometry, B; psychology, logic, 
and ethics, 9; Frtnch or English. 4^. Fifth year, physical sci- 
ence, ft; biology and hygiene, 9; agriculture, B. The Kchool-year 
is 87 weeks. The text-hooks arc said to he gooi'l, all except those 
on Spanitih grammar, the beet of which is ludicrously Incorrecfc 
and antiquated. The teachers lecture, but the boys cannul uuder- 
iland Ihe wonU they arc obliged to use. The leaving examina- 
tion is ridiculous; so much so, that a moderately clever boy con 
become "bachiller" al fourteen, and most hoys do so at Hfteen. 
The iiistilulo is comiequently, in popular opinion, "ein humbug." 
Mr. Vogcl. with ll»e true German Iwlief in pedagogy, cotKiludea 
Iiis obftcrvatioiiR with the remark that "a good middle school 
would, in twenty-nve years, make this talented nation one of the 
first in Europe." 

— ProfessOTS F. W. Clarke and IL W. Wiley, representing com- 
mittees appointed hy the CItemical Society of Wasldngton, the 
Chemical Setrttoa of the American Asaocislira for the Advance- 
ment of Science, and the Association of OBlcial Agricultural 
Chemists, n>s|)ectfully submit the following statement: During 
the (nst two years the formation of a national, or rather txmti- 
nental. chemical society has been much discussed. A committee, 
of which Professor A. B. Prescott was chairman, presented a re- 
port upon the 9ubjcct at the last mevting uf the American Asso- 
ciation, dnd that report was in the main favorable. A new com- 
mittee, however, was appointed to secure fuller Information, and 
will report at the next meeting of the association, in August, 
ISOO, at Jmlianapolis. A larger attendance of chemists is thero 
exi»ected. The plflu which has so far l>eon chiefly considered Is 
iu brief as follows: to organize a continental chemical society, 
representative of nil North America, hy affiliating together as far 
an poAsible existing local organizations; Iht^ fKKiety as a whole to 
hold an annual meeting at such time and place as may be agreed 
upon from jear to year; while local sections, like the sections of 
the British Society (or Chemical Indtistry. shall have their r^u- 
lar. frequent gatherings in as many srientiRc centres as possible, 
all publhhing their work in one official journal. Tbe opiuioas of 
chemi-its are sought av to whether they regard the project favoni- 
bly; and, if mu<<li&catious or objections occur to them, it is do- 
sired to hnve them forinulaled. Upon the basis of thereplico, the 
uommittees named will prepare tWlr reports to the organlratlona 
which they represent. Other existing societies, having appointed 
similar committpen, may take action independently: if so, their 
views will be considered also, as it is desimhlc to secure tbe fulb 
e^tco oi»eration aniong the chemists of Americ-a. Complete unity 
of action la essential lo succeas. Replies should bo addressed to 
ProfemorF. W. Clarke, United Sutes Oeological Survey. Wash- 
ington. D.C. 
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THE TORNADO; ESPY'S EXPERIMENTS. 

Tbbse investif^tioDB of Espy upon what actioDS may be 
coDsidered as taking place in the upper air, as has been al- 
ready said, are of the highest importance, and demand a 
special consideration. A proper interpretation of bis re- 
sults will help us in all our studies and reasonings. One of 
the most serious difflcultiee that we shall encounter, how- 
ever, is in the fact that in the open air we are not dealing 
with a limited confined space, but we have to do with un- 
limit^ space and a well-nigh frictionless medium. The 
apparatus which he used has been sufficiently described 
already. The earlier investigation with the nephele- 
acope was made without the use of a condensing syringe; 
and in this we are able to comprehend clearly just the 
action which took place, while in the later researches the 
results were quite complex. Mr Espy first carried his jar 
into air the temperature of which was quite low, at freezing 
or below; and, after it had attained the temperature of 
its surroundings, the stop-cock was closed, and the jar was 
taken to a room with high temperature, 70° to 80°. The air 
inside was expanded by the heat, aud the amount of this 
expansion was measured on the gauge. He then opened the 



stop cock, and closed it at the moment the mercury reached 
a level in the gauje. The rising of the mercury in the 
gauge after explosion, he thought was due to the gradual 
heating of the air which had been cooled by the sudden ex- 
pansion. In the same way the jar was left in a high tem- 
perature for a time; then the stop-cock was closed, and it 
was carried to a low temperature. In this case, of course, 
the mercury in the gauge had the opposite motion to that it 
had before. The same experiments were tried with both 
moist and dry air. 

One of the more important results from these researches. 
Espy does not seem to have thought of, though it dimly 
foreshadowed the epoch making experiments of Mayer and 
Joule, in England, on the mechanical equivalent of heat. 
It is plain that in this confined space used by Espy there 
must be a relation between the amount of rise or fall in 
temperature and the corresponding change in air-pressure 
under a constant volume, and this will enable us to deter- 
mine the expansion of air per degree of heat applied. In 
moist air the average difference of temperature between the 
cold and warm room was 46^, and the rise of the gauge 2.97 
inches; in moist air, going from a warm to a cold room, the 
fall in temperature was 45°, and the fall in the gauge 2.60 
inches: while with dry air these quantities were 57° and 
3.34 inches and 63° and 3.30 inches respectively. The 
amount of change per degree in the four cases was .066, 
.057, .059, and .052 of an inch, or a mean of .0S9 of an inch 
in all the cases. The reading of the barometer is not given; 
but, if we assume it to be 39.80 inches, we find that the in- 
crease of temperature required to double the pressure in the 
jar was not far from 506°, — a result which is remarkably 
close to the 490° found by the more careful and extended re- 
searches of others. We now see the important bearing of 
this first work on our studies. If we compress ur 5 inches 
by the gauge, we would heat it 83°; and if 10 inches, 167°; 
and so on, provided no heat was lost or dissipated in the 
operation. We ought also to be able to calculate from the 
reading of the gauge, after any operation of either conden- 
sation or expansion, exactly bow much the air was heated 
or cooled, provided always that no heat was lost or gained. 

In the light of this interpretation. let us examine some of 
Espy's experiments. In one instance he compressed the air 
10 inches. We may suppose that he waited long enough to 
allow the jar to attain the air temperature before explosion. 
After the explosion the gauge reading was 2.15 inches, which 
would indicate that the cooling was not far from 36°, pro- 
vided the only infiuence on the gauge was through the rise 
of pressure consequent upon the heating of the air by sur- 
roundings. It would appear that the theoretical cooling 
from such an expansion should be much greater than this; 
and, in fact, we cannot reason or theorize upor. this result 
in any way, without first learning tlie probable loss of heat 
during compression, and its gain during expansion, to and 
from the environment. Espy's nepfaelescope was duplicated 
in its different parts, with the addition of a most delicate 
thermometer loaned by Professor Russell. This instrument 
has a bulb .06 of an inch in diameter and 1 inch in length, 
and would change one degree in from two to three seconds. 
It is plain, that, in observations with any degree of speed 
in change of temperature, any instrument will be liable to 
lag behind the listing temperature. This difiiculty, bow- 
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'■ever, may he partially avoided by coiiJiictinfr o|)erntioiis at 
Tai-iable rotes of speed, hecauBe, if we obtain tlie satue re- 
«uU with (liffei-ent rales, we can roncliide (bat the laRffiuffU 
inappreciable. Again : the amount of this lapg^ing may ba 
approximatt-ly coui[»iiled by using two thermometers with 
differcot rales of lag(fiij(f. Whatever may be this lapginjr, 
bowever, it is plain tbal it would be exactly the same in 
moist us iu dry air, so that our comparative results will bo 

I entirely free from any error due to the instrument. In 
saturated air, moiniure collects on the bulb; but this can 
make no difference, since in saturated air the dry and wet 
thermometers read alike. 



Experiments. 



On rapidly compressiuf; the air and Huddenly releasinft it, 
the amount of rise and fall in temperature was the same, 
about 7" for 10 inches of compression. We shall be entirely 
within the limits of error if we assume the lagg^ing to be 1*^. 
Since the air at the side of the jar was at very nearly the air 
temperature, we can consider that the average heating and 
ctmliugof the whole air was not far from 4". Tliis shows what 
an enorniuus toss of beat was liustained by the air iu com- 
pression to one-third ita bulk. The theoretical heating 
should have been 163^, while the at-tual heating was ooe- 
fortieth of that. But the most important fact in this eon- 
neelion is that Espy, under the same conditions, found the 
cooling after oximnAion to he nine limes that found above. 
Espy emphnsixes the great necessity that exists in closing the 
atop-cock at the moment the mercury reaches a level, or at 
the exact moment when ve may suppon^ the cooling by ex- 
pansion is greatest On repeating these experiments, it was 
4 matter of great astonishment to hnd thai the delay of a 
few seconds only in st4>pping the expansion, after the col- 
umns in the gauge were at the same lerel, almost entirely 
obliterate*! the subsequent rise. This would seem to show 
that heat from the environment had little or nothing to do 
with this rise, and this is an exact corroboration of the in- 
dication of the thermomeler; for a rise of 4^*. which was found, 
would represent less than .25 of an inch on the gauge. Does 
the mercury in the gauge reach a level before the air inside 
the jar is in equilibrium with the outside air? Professor 
UarriQ has suggested that the momentum of the mercury in 
the luttvr part of the expansion would cause it to reach its 
level suuuer than the air its equilibrium. On performing 
the experiment at different speeds of expansion, it was found 
that a definite relation existed between the rapidity of fall 
of the mercury and the Ru)>seqiient rise after arre»t)ng the 
«xpansion. For example: the air each time was compressed 
to 400 millinielres. and expanded iu 5, lU, and 20 seconds. 
The amotiut r>f rise iu these cases was approximately 41, 21, 
and 12 mlllimolrea respectively. It might be thought that 
this was due to the greater accession of heat to ihe air during 
the slower expan»if>n (that is, the coaling would not become 
«a great), but in all these cases the thermometer indicated the 
same cooling at the end. It must also be plain that this 
effectually disposes of the question of lagging, as suggested 
above. The evidence is cumulative and conclusive, that the 
rise noteil by Espy was not due to a heating, from outside, of 
the air cooled by expansion; and his whole theory regard- 
ing the difference iu cooling, of dry and moist air, falls to 
the ground. 



As regards the fact that there is only an exceedingly slight 
rise after waiting a few second!^. Professor Seaman has sug- 
gested that the air may be heated in these few secouds, and 
therefore there is no rise. But it Lakes time to heat the air 
under these conditions, and in these few seconds the amount 
of heating is exceedingly slight: in fact, this one thing is a 
strong argument against the view that the rise noted after 
expansion i<) due to heal; for the rise is very rapid, and is 
accomplished in a few seconds. Still another i>oint is to be 
noted: by making the compression lo 400 raillimetrea very 
rapid (that is, in 10 seconds), and then expanding in 5, 10, 
or 20 seconds, we have heated and cooled our air by very 
nearly the same amount, and it has come back to just a de- 
gree or two below the outside air temiterature; so that the 
subsequent rifte cannot be due to the aocession of heal from 
outside Therfi is an exceedingly interesting matter right 
here that I leave for physicists to consider. We are told 
that the only way iu which air can lose its heal is by jier- 
forming work. Now, is it inwsible for us to consider that 
the amount of work done in compressing the air to 400 milli- 
metres is exactly counterbalanced by the work done by the 
air in forcing aside the outside air as it rushes out of the jart 
It would seem as though the former must be a thousand or 
more times gn^ter than the latter, if we take account of all 
the circumstances. One more experiment was tried to de- 
termine the cause of the rise in the gauge after explosion. 
If this rise were due to the behavior of the gauge, rather 
than to outside heat, we ought to be able lo obtain it at auy 
moment after expansion, and long before any marked cool- 
ing had taken place. When the exjiansion was arrested 
after one or two seconds, there was a marked rise in the 
gauge. This arrest must have been long before the cooling 
could po&sibly have brought the air to the outside temjiera- 
ture, for the just previous compression had heated it 4" 
above the air, and the expansion could not cool it down before 
5 seconds had elapsed. Whatever may have been the cause 
of this rise, there is one jioinl about which there is not the 
slightest doubt, and this is the principal point that we are to 
consider. Under all conditions of slow or rapid compression 
and expansion, the llnal cooling after explosion was almost 
identically the same, whether moist or dry air were used. 
This was determined by the thermometer; and iu this ex- 
periment it must be admitted that the lagging of the ther- 
mometer had no influence, for it would be precisely the 
same in both moist and dry air. The rise of the gauge after 
explosion with dry air was slightly greater than with moist 
air, but this may have been due to a difference in the whirls 
which the explosion always produced inside the jar. It 
seems almost incredible that this fatal slip should have oc- 
curred at such an extremely critical point in Espy 's work; 
and I am Impressed with the conclusion thus reached, not so 
much by my interpretation of Bspy's doubtful results, but far 
more because the Iwo seta of experiments dovetail into each 
other so perfectly, and the one serves as a check on the 
other. 

It is not a little remarkable that we have obtained some- 
what the same result as this by another method of reason- 
ing. The condeusatiun of the moisture or the appearanca 
of the cloud, even in thoroughly saturated air, is exceedingly 
evanescent in a jar of this kind. It is next to impo^ible, 
except with very high compression (IS to 20 inches), to get 



3«« 



SCIENCE. 



[Vol. XV. No. 386 



a particle of mist to settle to the bottom. Under the com- 
pressions employed by Espy, the cloud or mist entirely dis- 
appears in a few seconds, and not an atom of moisture 
reaches the bottom of the jar. Suppose, now, that, at the 
instant of expansion, latent heat were liberated by the for- 
mation of the cloud, which would prevent a further cooling. 
It is very plain that it would be used up immediately in the 
evaporation of the cloud; and the disappearance of the mist 
provee that the sensible heat has again become latent, and 
can have absolutely no effect in expanding the air or in 
causing a final higher gauge reading, as Espy thought. 

A note should be made of the coaditiou of Espy's moist 
air. The presence of a haze or cloud is no evidence of satr 
urated air, for such cloud has been produced in air having 
only two per cent of moisture. When air is pumped in 
from the room, it has an enormous number of dust-pa rlicles 
in it, and these give the semblance of fog on sudden expan- 
sion Espy tried to saturate bi6 air by putting a little water 
into his jar, but it is certain that this expedient would be 
of little or no effect. Bubbling air through three inches of 
water will not saturate it, and it was found that nearly all 
expedients failed to do so. The only satisfactory saturation 
could be effected by passing the air through a bottle full of 
small pieces of sponge saturated with water. While we 
cannot think that Espy's air was saturated, yet it is certain 
that the experiments in 1889 were with saturated air, and 
hence must have shown a difference between dry and moist 
air, if any could bav«done so. The delay of several days in 
some of Espy's experiments after compression before explo- 
sion should have served, and probably did serve, to increase 
the moisture in the air, and uot to diminish it, a^ he thought, 
and as his researches seemed to indicate. It might be 
thought essential, in order that this question may be settled 
beyond all doubt, that there be some explanation of Espy's 
results showing a slightly greater rise in the gauge after 
expanding dry air than when moist or partly moist air was 
used. Undoubtedly, if all the conditions were known, the 
difference could be easily explained. It is absolutely cer- 
tain that it was not due to any latent caloric of elasticity 
that was given out by the moist air. .' 

I think this discussion will enable us to reason more or 
less effectively as to what are the probable heating and cool- 
ing effects in the free atmosphere from descending or ascend- 
ing currents, and the resultant liberation or production 
of energy. It is well known that the most perfect locomo- 
tive makes use of only five to ten per cent of the total en- 
ergy developed. We have just seen, that in condensing air 
to 10 inches, instead of obtaining an increase of temperature 
of 163°, as theory seems to indicate, "we have barely reached 
4°, or one-fortieth of the theoretical amount. It is plain 
that this is due to the loss of heat into the environment of 
the air. Suppose, now, we take away this confining jar; 
suppose we make steam in the open atr instead of our loco- 
motive boiler; or suppose, instead of trying to compress air 
in our jar, we had the total horse and steam power of the 
whole earth engaged in compressing the free air by forcing 
it through syringes or force-pumps into the atmosphere. 
What would be the result 1 The utter absurdity of all this 
is most plainly manifest, but is it any more so than the at- 
tempt at developing effective enei^y in the free air, as has 
been theoretically accomplished by some f If there is this 



enormous dissipation of heat under conditions which we can 
control, must there not be a very much greater dissipation 
of heat in all out-doors ? Is it not highly probable that 
many of the theoretical deductions find their only shadow 
of support in the fact that the assumptions call for a perfect 
engine without loss of a particle of energy? Has theoretical 
meteorology ever produced even a single essential effective 
element or part of this perfect engine ? If the considerations 
herein set forth are borne out by subsequent researches, we 
must most certainly come to the conclusion that thus far 
theoretical meteorology has not had a single well-supported 
fact on which to base its profoundest theories of tornado 
generation and movement. Professor Wild of St. Peters- 
burg has well said, "Without exact and satisfactory data, 
meteorology cannot develop as a science, but will be, as 
heretofore, mainly a tumbling-ground for vague speculation* 
and dilettanti investigations." H. A.. Hazen. 



LETTERS TO THE EDITOR. 

•»• CorresponilxnU are requeited to be at brief oa poaaible. The wrt(er'« name 
it in all eatea required at proof of good faith. 

1%e editor will be glad to publiah any qaeriet contonant with the character 
of the journal. 

On reqwatt, tioenti/ copitt of the number containing hit coMmunieation wilt 
be fumithed free to any corretpondent. 

Ohio Meteorites. 

Under date of June 18, Hr. Qeorge F. Kuuz, in an article in 
Science upon meteorites, mentions two copper ear-rings found by 
myself in an Ohio mound as partly composed of meteoric iron. 
Mr. Kunz is in error as to the locality of the find. It was made 
at Frankfort, Ross County, O., and not in the neighborhood of 
Fort Ancient, as stated in the article. 

The ear-rings are coated with a heavy plate of the iron, and are 
splendidly preserved, the iron having resisted atmospheric axen- 
cies remarkably well. It is Blightly corroded in one place only. 

The state of preservation is due to the placing of the objects iu 
a layer of fine, dry gravel by the builders of the mound. The 
nearest skeleton was distant five feet, and the ear-rings did not 
accompany any remainB. However, there were three copper 
hatchets placed alongside these ear-rings, and five other spools or 
ear-rings, too; but these latter were not covered with meteoric 
iron, or any other substance. The mound was examined in April, 
1889. Wabkbn K. HOORBHEAD. 

Xeala, O., June IS. 

Vertical Components of Motion in Cyclones and Anticyclones. 

In saying that there is an ascending component of motion in 
cyclonic areas, and a descending component in anticyclones {Sci- 
ence, May 30), I meant that the winds in these areas of low and 
high pressure do not move horizontally, but obliquely upwards or 
downwards. The evidence of this has been presented and dis- 
cussed by LooQiis, in his "Coniribulions to Heteorolt^y," in the 
American Journal of Science; and an abstract of these has been 
prepared by Clayton for the Amencan Meteorological Journal. 
Hann and others have also discussed the matter. If Mr. Vel- 
schow, who makes inquiry on this point in Science, June 20, is 
not already acquainted with the writings of these authors, a ref- 
erence to them would perhaps satisfy him. W. M. Davis. 

Cunbridge, Mmb., June 31. 



BOOK-REVIEWS. 

Locke. By Alesandeb Campbell Eraser. Philadelphia, Lip- 
pmcott. 16**. $1.25. 
This the latest volume of Blackwood's "Philosophical Classics^ 
is one of the best of the series. It opens with a quite full account 
of Locke'fl early life and education, with brief sketches of bia 
family and the various persons with whom he came in contact in 
those years, and by whom he may be supposed to have been in~ 
fluenced. It then recounts bis entrance into political life, and the 
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variouA victssitudrs he cxpcricnc-eil iii oonBeqiionce of the frequent 
c'hanj^ett of Riivt-rninpnt, rulminalinji; in a tpn years" exile in Hol- 
land. Tlie'ii' ten yeara were n^iW jirobably the most ituportantiD 
hit* w]inl^> life ; fur it was chieHf during this lime that be thought 
out and compo»c<1 hi« '-EBsay on the Ihiuian UndefStamliog," 
und alHO ifoniR at bin mnnt important t>olttical treati>H«. The Eater 
events of bia life, to^etlier with the hislory of hiii variuus works, 
hrc related by Profes&or Kraser with care, and with rs uiuch ful- 
ncfn a<t TiKi^I reailfnt will desire. 

The accoiine .if Locke's life, however, is kept suhordtnate to the 
analysis and criticiHin of hin philomphy, — a ta»k whiirh Prrtfi'usor 
Trwer has performed with great clearne^i} and phitot'tiphicHl acu- 
uion. He rumiirlt!! in his preface huw great has been the intln- 
ence of Locke's '*Ga»ay'' upon KubsequL-nt thought, and that it 
'•seraiB in excess nt the author's epeculalive depth and euhtletr or 
grandeur of character,— a remark with whicli mo»t readers of the 
work at the preiteoC day are likely to agree. Profee^ar Froser 
shows, however, in anothor plaoe, to what Ihiii influeuci; is really 
due. Locke was the fin^t thinker to place at tht- very (vortal of 
philosophy tim queMlicm as to tbe "origin, c-frtainty, and extent 
of human knowlejgo:" and, though he failed t<i answer the ques- 
tion himself, it has been recognized ever iiince as Ihe main prob- 
lem in humau thought. When Profewmr Frailer comes to inquire 
why it wflB that Locke failed to solve the probleui. he ahoivc* 
plainly that it wa^ due to an tnsulllcrent comprehen.>;i(in of the 
intuitions of reaw,ni and of their philosophical importance. Lopke 
did not deny their existence, — on the txjutrary. he expressly rec- 
ognize<l their truth and self-evidence,— but he asNigued them a 
subordinate place in His Acheme, and therefore failed to give a 
satisfactory account of our ideas of Hubstancc. inflnltj, cauHation, 
and others, which cannot be derived fn)m external or intemat senie. 
Proft-wor Fra*«-r'« discuwion of thia p«jint is very alile: Hud all 
who wi*.h to nnden^tand Ixjoke'ii work, imil his place in the his- 
tory of philosophy, will do well to read thin book. 

RuMsia: itn People and its l.itfmtitre. By Ehtlix Pahdo Ba7-<n. 
Tr. hy Fanny Hale Gardiner Chicago, HcClurg A Co. 16'. 

The uhject of this work is to give ud occouutpf the present 
state of society and opinion in Russia, with a more |>Grti<-ular ex- 
amination of the works of the Runflian nnvelieits. Seftora BazAn 
tells us at the outset that she in doI acquainted with the HuRfdan 
language; but she has read largely of tlie works in other lan- 
guages tliat treat of Russia, tot^ether with all the translations 
From BuKstan literature that have appeared. She hnn also asso- 
cialed considerably with BiiFsian authorn and revolution) At s in 
Poriii, uful hy nil thcfie means Ims obtained materials fur an inter- 
esting hook. Of counte, in a small book prei>iu'(^^ in tiiis way, we 
tannot expect any thing apei'ially new or original; but the reader 
will Hud in it a clear and instructive delineation of the more im- 
portant pha^ei) of Russian life and literature as the authureMS un- 
denntands thorn. She begins by briefly noting the leading points 
In Russian history, and then gives u8 a ntudy of nihilism, which 
lo our mind it> the most iutere«>ting part of the hook; while the 
rest of her nrmarkH relate nuiinly to the new school of Russian 
novelists, lieginning with Goj^nt. and ending with TvlstoT. Ni- 
hilism, she thinks, as others hnve thought, Is in great part the 
product of the athftislical and (iei»fiinnrttio philiis<)phy of (?erm.iny, 
though political di^conten^ ha* had a thnrein forming it: and she 
sbowK clearly iLat it is confined to the more active and educated 
classes, the iM-mmntry and workiiignien generally showing thus 
far nn <.ympiUhy with it. Tlie clmracteri»ticw of Ruwiuu tlcliou 
ore Bttribuit'd partly lo nihilism, end |>artly to tlie spirit of "real- 
ism" which pervades all the Action of the age. After spenVling 
several years, howevtr. in the Ktuily of her subject, Seflora Uaran 
confesses heraelf somewhat tiaffled, and ends with the remark, 
"Ruiwia is an enign>a: let those solve it who can— I could not.'' 

Pegtalostzi, liig I.ifc audi W'ork. By RoOER De Gudu-S. Tr. by 
J. Rusoell. ^InleriiBliunal Education Serica.) Kew York, 
AppletoB. Vi". $LSQ. 

About a year ago we had occ^awion to noiioe a translation of De 
Guim)Mi'B "Life of Pestaloxzi," by Jlli«a Cromhie, and we are now 



favored with another by a different hand. Of the two, the ren* 
ilering by !ilr. Ruasell seems to nn the best. We have not the 
French original at hand lo test the accuracy of the work, but thia 
Is vouched for by'Rev. R, H. Quick, who writes a brief introduc- 
tion ; and the Iranslution reads like on original composition in 
Engliith, thus making an interesting Ixrak. Moreover, it is com- 
plete, the narrative being given entire, with very copious extracla 
from Pei^lalozzi's own writings. It is therefore the liest account 
of his life and work (o l)e found in English, and is well wortliy of 
a place in the series lo which it belongs. 

Of Peslatozzi himself we hare ptrhaps said enough In former 
articles; but we may cite a few remarks by Mr. W. T. Harris Id 
the "Eiiilor's Preface," which be contributew lo the volume. He* 
holds, and rightly, that the Swiss educator's importance consists 
not MO much in his method of teaching as in his ardent deaire for 
the education and elevation of the poorer classes, who. previous 
lo hitt time, had had virtually no education at all. According to 
Mr. Horri)*, "he is the first teacher to auuouaee convincingly the 
doctrine that all [»eople should he f?ducale<!,"— a doctrine now h&hl 
and mote or le«a eflfectively practised in all civilized countries. 
It was to this end that all his labors were directed, and be bad 
thus tbe honor of leading the movement for universal education. 
Of hiis method of leaching. Mr. Harris does not «peak so highly, 
lielieving in particular that he laid too much screes on the mere 
training of theeetisee, and too little on tbe deretopmeat of the 
thinking faculty. With these views we agree; uud we cannot 
help adding, that, in our opinion, an efficient prnclical mcthdd 
was juHt what Pe&lalozxi lacked, the failure of all his educational 
experiments pointing strongly to this conclusion. 



AUONQ THE PUBUSHER8. 

In the .dfffiTific for July, Professor Shaler writes about "Sci- 
em-e and the African Prolilem." Mr. Albert Buslmell Hart's pa- 
per on "The SlatuB of Athletics In American Colleges" may be 
called "timely." 

— MeKsra. Oinn A Co. announce a revised edition of "Our Oov- 
emment,*' by Jeme Mocy, professor of const! tntional history ond 
political economy in Iowa College. 

— Eflward Heron-Allen, the well-known expert (n palmistry. 
bus an article U|x>n "Tlie Cheiromancy of To-Day" in Lippin- 
coff* Monthly Magazine for July. 

—The July number of the Cvni^npitrary Review, issued in this 
country in the original Knt^lish form hy the Leonard Scott Publi- 
cation CDm|>nny, Ntw York, will contain a paper by Edward 

Bellamy. 

—Any of our readeiB who are planning a trip to Kurope should 
look at the "Guide to Euro|>i>" published by Houghton, Miilliu, & 
Co., and eilited by the well-known 8to<ldard. The b<x>k is of 
convenient size, is well lunde for it« special purpose, and cootaiua 
just the information rfquireil hy the vocation tourist. A new 
edition a|i|*arfl each year. 

— The contents of the first numlM*r of the fourth volume of tbe 
Journal of Morphology (Boston. CJinn & Co.) ore as follows: 
"The Origin of the Cerebral Cortex and the Homologies of the 
Opiic Lobe Layers in tlie Lower Vertebrates," by Isaac Nnkogawu, 
B.S(\, Princeton College; "The Skeletal Anatomy of Amphiuma 
during its Earlier Stages," by O. P, Hay; "The Segmentation of 
the Primitive Wrlebrate Brain." by Charles F. W. Mci.'Uire, fel- 
low in biology at Priucelou; "Tbe Life-Umlory of tbe Formed 
Eleuieut>) of the BlofMl, iihpecially tlie Red Blood Corpuscles." and 
"Oh^eivations upon the Occurrence, Structure, and Function of 
the Giant t^ells of the Marrow," by W. H. Howell, Ph. U., lecturer 
in physiology and histology. University of Michigan. 

— Some weeks ago wenoticedthepropt)t«e<l series of popularsci- 
cnce ttooks tobe published in thiacountry hy Miiemilhm. Tbe first of 
this series, which appears under the getieral title "Science in Plain 
Language.'' i« by WillUm Durham, a fellow of the Royal Society 
of Edinburgh, and consist.-^ of a number of short essayir on evolution. 
antiquity of mnn, bacteria, the basis of life, ancient lake-dwell- 
ings, etc. T4ic titles would lued one .to suppooe the book lo bo of 
a somewhat disjointed character, but the author's aim was to 
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stiuw a eonnecliQU bet^re^D aJ) the iubjects, Ulostratin^ Ibe prin- 
ciple or evoliiLion. The volumt' proiKwed to follow in thin series 
will conLiiti vftrions piipers on aslronomy and physu-H, incltidiniL; 
*'Th6 Run and Solar Energ:.v;" '-The Moon:" "Wpigbing ihe Sun 
and Moon:" "Hizt^ and Mass of tbe Eartb:" "PIrdcI Wortds and 
8uDb;" ' Fixed and Variable Siuri!!;" "Star Clusters, Nebula*, and 
Comcle;" "Conleuls of StiAce;" "Fortuaticm of the He»venly 
Bodien:" ''Tides;" "Light:" ' Tbe Spectroscope;" etc. 

— Two of the recent publicatiooa of tbe Johos Uopkuu Univer- 
sity tuay interest some of our readers. One is on 'The Study of 
Hbtory in Germany and France," by I*aul Fr£dt>ricq of tbe Uni- 
Temity of Gbeot, irannlated by Hporietla r>eonard, and give* a 
flomewb&t minute account of Ibe methods now punned in teach* 
ing history in the univereities uf (Jermauy and in tbe various 
bi(:lter »chools in Fari>4. Tbe btutorical cimrH'H in tbe Ocrmau 
Dniveittitieti are uf two kinds, theoretical and proctiotl, of-wliich 
the former are like thOM! in our onrn collp(;e», while the latter are 
intende«1 to teacb tbe student how to investigate and criticifH! tbe 
original outburilies. U in these i»ractical courses, as pursued iu 
the historical 8eaiinarte9. that M. Frt-deriwi ojtwt usle^'uis; and 
he devote* many pages to an account of the way they are carrie*! 
00, tbe students doing most of tbe work, and tbe teacher making 
suggetitiunK and crtticianiii. Some foreign observers hive tliougfat 
that this mode of inrestigaling history was degenerating into a 
mere criticism of texts and study nf trifles; but M. Fredericq 
tbinkti titberwl«e, ihouKh he admits that it might do so. Tbe 
French bistorical coiuvee. in general be esteems less highly, but 
tfpeuktt with enthusiasm of thuve at tbe Practical School fur Ad- 
vanceti Study (T>'Kcole Prnti<jue des hauU'S eludes), founded in 
Paris a few years aince, and which resemble Ut some extent tboM 
of the (lerman nniver^ities. On the whole. H. Frederick's mono- 
graph, ibougb too minute for moot renders, is well prepared, and 
will dotibtlptM be suggeHtve to American etlucators. The other 
pamphlet to which we alluded is "Notes on tbe Progress of tbe 
Colored People of Maryland since the War," hy J. R. Draokott. 
This author bad iireviously publinhe'l an ai'count of the negrren 
and of slavery in Maryland before thf war, to which ibe present 



work is iberefure a supplement. Be »p^ks flrst of tbe political 
action of the negroes, which, iu bis opinion, has not belfied ihem 
much, and thnn goes on to stale what they have done in scruii: 
lating property and oiberwise improving their condition, lie 
poits. that, according to the best information obtainable, n 
mOFL* tliBU two thouaaod of the Maryland oeKroes own any prop- 
erty, though tbe number of negroes in the State is o»er twA hun- 
dred thousand. Considerable difficulty has Iteen experienced by 
them in gaining admittance to tbe professions of law. medicine, 
ami leaching; but they have llnally Hucc<>eded in all these cases. 
Some prejudice and caste feeling tstiti pieniils: but, on ibo whole, 
tbestnlUfl of the negro in Maryland seems to he improving as fast 
as could reasonably have been expected. ' 

— The Shakespeare Society of New York announces that it will 
immediately resume its publications (temporarily discontinued, 
landing tbeestablisbment of "The Rankside Shakespeare") with 
a second series, to consist of unexpurgaled reprinle of th« CM 
English Mimcle Plays, Mysteries, and Munibties. an illustrating the 
growth of tbe drama up lo Sbakc-speorc. bcjtidw the lca«t known 
and edited Knglish plays conlemi)orBry with Shak(wi»eare'H own 
work. This second aerie* will discard lite black arnl gold cover 
and lOmo. page heretofore u»ed. and hereafter all of the society 'i 
publications will be issued iu "Bankside" btyle. In tbe best work 
of the Riverside Press; laid pai>er. bonrxis, parchment backs. 8vo.: 
uniform with "The Bankside Rbakes|>eare." Two hundred and 
fifty copies of thi« aeries only will be printed, and the type will 
then be distributed, not to be reset under any ctrcumstanop*. 
Tbew impresHiuni^ will be sold at ^2.90 j>er volume, payable oa 
delivery, plus iMwiage. No. I of this second series will be "lacke 
Drvms Enterlninment, Or The Comedie of Pasqvil and Katlierlne. 
as it bath beene sundry time» plaid by the Children uf Powles. 
Newly corrected, London, printed by W. Stsnsby, for Philip 
Knight. Hod ore to t»e sold at bis shop in Obam*ry-I^ne ouer 
against tbe Roles. 1616. (With notes, and Intrtxluctioo touch- 
ing the origin, growth and decadence of the Children's Com- 
paniem. )" Address L. L Ldiwrence, clerk Publication Lkimmittee, 
N.Y.S.S.. 21 Park How. New York City. 
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PRACTICAL 

ELECTRICAL NOTES 

AND DEFINITIONS. 
Fortbvtueof eo^evrluf stud^Qlo kik) prsotiokl 
Bisa bj W. P. JtATcooK, U>ii*Uier witb KuIm ahiI 
KeKuUtlniui to br obanrml In BiBotrlixl liuit*llatloii 
Work. vlUi iliMfcrsma. IDO paces. Stao, alotb, M dm. 
B. ft F- N, SPON. II Cortlsndt St., New York. 



IIEAVI^N ANUIIKL.L.. 416 p. paper. 
DIVIKE LOVE A\D MINIMtm. 

8S3 p., paper. By Ehanukl SwKDLNBoaa. 
Hailed, prepaid, for 14 oents each (or 25 
cents tor Doth), by the American Swadenborg 
P. and P. Society, 2flCoop«rU«ion,N,T. City. 



BOOKS 



SU.UOO tdIk. of atuilent ami umilnni 
r&m Slid atMTvt* tiooke <4TprtHl foi 
wtti!. Hvni for booka tried to ot>- 
tMin i»U«wb#n) wltfaout SucceM. 

Am«r(<^Ka. Tlrltlsb. Gfrmnti kod Prenoh Books. CM- 

aXaguta Dialled tr*^ to Uoukbuyera, 

C. H. CASPAB. Book Empwiwn 437 E- W. St, WhwiAs e 

yt'sr PUfftrs/fiiD. 

■POPULAR MANUAL OF VISIBLE SPEECH AND 

VOCAL PHYSIOLOGY. 

F<w lue in Coltege* onil Notinal ScIkmI*. fric* so cml^ 
Sent trtt bv pott by 

V. D. C. itODGES. 4, L*ray«W Place. New Yofk 



0/(^ and Rare Books. 

Bsck numbert Atlsnlic, Century, Harper. 
and Scribner, To cents per copy, olber miiga- 
xines ctiually low. Send for a calaloipie, 

A. S. CLARK, 

Bookseller, 
34 Park Row. New York City. 



B 



ACK NUMBERS bdiI complete tettaf IcuIIdg Mae- 
a^aei. R^iUt l*». AH. MAC. £XC11ANG£. 
Schobuie.N.V. 



,rrsr ovt. 

Speech Reading and Articniation 
Teaching. 

By A. MELVILLE BELL. 

Price, 25 Cmta. 

Practical Instructions in the Art of Heading 
Speech from tbo Moutb; and in tho Ait of 
ToacbiQir Articulation to the I>eaf. 

[This Vofk—written at tb* socRMtlon ot Hlu 
Sumb Puller. Principal ot tbe Horsca JCuin Setiool 
fur ttie Deaf; Dosboo, Uaaa — ia, so tar aa kuowii, Ibe 
fintt Tieatiae puldlabed oa "Speneh KeadluK,") 

Front Prlnffpnimaf ti*»titu.tlon* forthc I>faf, 

' ' Aclmlmbin In Ita ouncliwuvaH, cbtamnas nnd tive- 
doni rrom teobnloality." 
" Till' aliDpUeltj and perfection of this little book. 

" Full of exact aod helpful obeerratlona." 
" A »er/ iiili-n'!ill«(( nod valuable work." 
'' Th« nitea »re cln&rlv given lutd will tw ot ifruat 
utiUty •* 
'- Every arttoulatloo teacher atiould atudy It." 
"A modal of olaameaa and almplleltr. witbtxit 
bavJBg any of Iba paaaliim ajriabola tbat tnKit>lii tbe 
eonunoB tmad . . . TheexeralsasKlvealnspeeGb- 
reailinit trotn Ibe llpa are eapeelall/ tateniattna, and 
of great Imporlanee for Iha stttdrat of pbonettcs." 
— Soittm Lanfpta^ Nottt, 

*„* Tbe above work may be obtained, by 
order, throagb any bcK^cseller, or [Kxit-free 
on receipt of prict^ from 

N. D. C. HODGES, 
47iafayette Place, New York. 



THE WINNIPEG COUNTRY; 



OB, 



ROUGHIHG IT WITB AH ECUPSE PARTT. 

RT 

A. KtK'IIBHTEK FELLOW. 

(«. II acriJbxa.) 

With thlrty-two IlluttraLtious and a Hap. 
12**. tl.lSO. 

"Tbe ator^ l« a piquant, guMl-buiaoied. oolertaltt- 
log narrative oT a rano« vnjrAiin A aeaien pniltlar 
bw>k Uaeldoniaeen."^£.ir^r(jrv World. 

"Thia <a a eprifttatlj narvailvp of pprstioal Ine^' 
dent. Tbe l>ook vill l>e a pleataot reminder to 
ntaiiy oC Toagb experlsocaa on a rmntler wbleh It 
rapidly reoedlcg."— fioefon TrxmM^npt. 

•• Tho [rfcturv of oar deeolatv North-wiitflrti terrl- 
tAin- lw<^uty-Bve j*^n «ito< In cootraat wltb Ua 
nivUiKfd aapeot to-day. aud tbe [ilrikAaul ft^&tureaof 
tAe writer'! at} Ir, cotMtllnte tbe olalma ot bla lit" 
booktopreaent atteoUon.*'— 7^ I>ial 

N. D. C. HOTX5E8, Ptbubhbr. 
47 Lafatbtte Placb, Xvw To: 



THIRD EDITIOy. 




THE FAULTS OF SPEECH 



BOOKHt How to ttxebaaice Ihem for 
uthiira. A^mA a poatAl lo tbe SctsHca vxchuiBa 
oplurDD (Inaerttim fr«i>>, etatlng briefly wbal you 
want to eKOhaoge. BciayCR. 4> Lafarette Places 
New Tork. 



A. MELVILLE BELL, 

Author of '* Visiblo Speech," etc.. etc. 

Tlie FatilU of Speech is a Self-Correotor 
and Teacher'a Manual, for the removal of all 
Impediments and Defects of Articulation. 

ao oezxtB. 

%*Scti( postpuUt an rtrfipt of pWce, 

H. D. C. HODGES, 47 Lafajiette Place, 

NEW YORK. 
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—Welch. (Yncker Company have ptil>)i»)i(;cl a work (-ntitlej 
**In WpHti-rn Levant." li,v Fmm-is 0. Sotwiuns. illustrated hy Tlen- 
ry W. Hall. It h a recorfi of trnvpl in Spain, MorfKv^o, AtKcria. 
and Tunin. with brief descriptions of the motit noted citiefn and 
architectural works, as well n^ nr the chiinicter and hiilnlH uf the 
ptx>ptt. Tln^rc i« nothing; of uumh (icitintific intorwl in the tHxtk. 
' the author huving evidentlir nnui^ht for entertninment durine hU 
travplH rather than for informailon; and the work is marred by a 
too florid rhetoric. NevertheJesa those who are fund of l»ooks of 
travel will tlnd many items of Itilemt in l\m one. It in printed 
oo good poper, suitahle for the illustrationB, which are pleaiiing. 

— Tlie fifth rolume of the new edition of •'CbamberB's Ency- 
clopecdia" has been issued, and lisnh with the various topIc>« from 
"Friday" to "numaiiitMrians." The seienUHc articleft are nuit<? 
nunM-rous and important. Professor fiefkie tre-atfi of geology; 
John S. KeJtie, of geogrnphy ; J. S. Mflckay, of j^eometry; I'. O. 
Tait, of heat; J. Arthur Thompaon, of heredity; and there are 
many other articles that would dcuiaod notice id a minoie sur* 
vcyof the work. Among the nrticlesi of apolUtC-al and liisioricnl 
tihamcter are thot^e on GiTiuany, (ireat Britain, Holland, and 
Ancient Greece; while Charles 1. EU"n. M P.. contributeBJi paper 
of wveral paKeti length, on KOTermm-nt. Mr. Gladxtune furnibbea 
the article on Homer, while Jumlin M'Cailhy sketches the life of 
Qlad^Lone himself. Other blo^rapliical pajiert^ are Ihoae on Gen. 
Orant, wiiiten tiy (lea. Wilson; on Uoethe, by ProfesHor Dowden; 
and thuee on Grote, Hooker, aud Hi-p-l; wlijle Henry Geurm> 
c<»)trihutc& a sketch of lLJiii!U<1f. This eiicyclo|«edin is, in otir 
opinion, the l«et for the oinasi of reading and thinkinff men. Tim 
" Britannica." of course, ^ives a much larRer amount of informa- 
tion on the details of the «ubjoctii treated; but then its articled 
are often loo elaborate for a busy man t^i read, yet not elaU>rate 
enough for thorough students of their res^iective subjects. Be- 
sides, Chambers'ii has now the advantat^ of beio); tbelate?it work 
of the kind ill the market. It iii published in this ■'onntry, in 



agreement witb Hewrs. Chambers, br the J. B. Lippinoott Com* 
pany, Philadelphia. 

— We have received a »mall pamphlet entitled "An Open let- 
ter lo Hon. Edward M. Paxw>n. Chief Justice of I'ennaylvania." 
It is written by Ricbiird B. Wettlmx>k, who descrit-es himself as 
l>otb a iMtchelur of law and u doctor of divinity, and i<t a crilicbm 
of (vrtain remarks of Chief-Justice PaxFon in an address before 
the law >'choo) of the Univcreily of Pennsylvania. In that ad- 
dre!'>« Jud^re Pux'^on had affiruied that the law of Sinai was "the 
first law nf whiL'b we have any knowledge." and that )li»es whs 
"the greatest Blateaman nnd law-giver the world has ever pro- 
duced " Theee ^latemente Hr. Weirtbrook dinputes, and fcires in 
an argument of moderate length very good reasons for dt^g eo. 
Me ha^ no difficulty in shuwing that Egypt and some other coun- 
tries had elaborate s\3tems of law long before the dale a>«igned 
to Mo^es; and lie aUo showh, on the grounds now universally 
accepted by biblical scholars, that the teglslatlon attrihuteiil to 
MotK-H is. for the moat purt at leuiit, of very much later date. 
Gxct-ptjons may be taken to some of his slatt.-iiieuls; but. on the 
whole, every oue whose eye« are open lo the rf^ulttt of hif^torical 
investigation will agree that he has proved bis ca£o. Tlie pam- 
phlet in publi8he«l for the author by the J. B. Lippincott Com- 
pany, Philadelphia. 

~The Exchange Printing Company. 47 Broad Street, New 
York, ha« issued u book entitled "How (o preserve Health," by 
txiuis Bnrkan, M.D. The claim is made that this work u pub- 
tiflhed with tlie purpose of bringing to iiuhlir attention there^uttB 
of the latett medical investif^tions. The objection to the author's 
plan that naturally occurH to one reading Ifae pagefl i» that a little 
knowledge iit a dangerous thing, and thai the author had gone 
too far in recommending certain courees of trcntment for ailing 
humanity which shall be resorted to without consultation nnth 
a competent pbytiician. 



CATARUU 

CAlarrliKl DiT«rn<>u^lflar Ferer. 

A MBW HOMB TULATUEXr. 

Sufferers are not generally aware lliitt these 
(liseB.«Ps are conlagioiis, or that ihey ar« due lo 
the presence of Tiring paia&im in the lining 
membrane of Ibe no-c and cu&tachian lubes. 
Microccopic rcscftrch. howevei. ha.K proved Itit5 
to be a fact, and the mull of this discorery i» 
that a limplc remedy has been formulaled where- 
by catarrh, catttrrhnl deafness and hay fever are 
permanently cured in from one lo tStcc simple 
applicaiionn made at hntne tty the patient once 
in two weeka. 

N.B. — This Irealmeni is not n snuRor an 
oinlnvcnt ; both have been discarded by repu- 
table phyMCians ax injnrious. A pamphlet ex- 
plaining this new treatment is sent free on 
nceipl of stamp lo pay postage, by A. H. Dix- 
on & Son. 337 and 339 West King Slreet. 
Torenlo, Canada. — Ciristian Advocate. 



SufTercPi from Catarrhal troubles ahould care- 
fully re.id ihe above. 



ANY OF 

Prof. A. MELVILLE BELL'S WORKS 

— ON— 

Elocution — Visible Speech — 

Principles of Speech — Faults 

of Speech — Phonetics — Line 

Writing — World - English, 

etc., 

SUPPLIED nv 

N. D. C. HODGI-S, 

47 Lafayette Place, TA, \. 



Mothers 

Save your children from diph- 
theria anti other contagious 
diseases by using in your 
Nursery, Bath, and Sleeping 
Rooms the 

SHERMAN "KING" VAPORIZER, 

tite ONLY 

CONTINUOUS and 

ABSOLUTE 

DISINFECTANT 

KNOWN, PROVED, ANO WARRANTED. 

With its use, that deadly, 
secret, invisible enemy. Sewer 
Gas and all other Noxious 
Vapor* are rendered harmless. 

Piireft/\ir 

CQNTINUOUSJNEXP£NSiV£.Ff£UABL£, 

ALL IMPl KK AND UKKENSIVR ODOKb AUSO- 

LfTELY BKSIOVED 

Ea«li VaporUu-r «uM m chartrcHl fur Utt«. Ha oare 

exa«|>t to rciil^nUh otiri' In twamuiithaat hxmiumi 

fA\ toXc«ntii. n(_'L-i>nUii^ tn *it». Throe alua,n^, 

9A 00. 9H.(N) llluxlnilctl P«nip|ilot f»«. 

SHKKHAN KlSli" V.^PORIZBR COMPANY, 

( fak-opei* Falls. Mam ; BovtoD. Nev fork. 

Phlladrlpbla, or Otioaio. 



A New Method of Treating Disease. 

HOSPITAL REMEDIES. 

What ar« ihey ? There is a new departure tn 
Ihc treatment of disease. It con»iNls iti ihe 
collection of the specifics used by nolcd spccinl- 
isU of Euroite and America, and bringing them 
within ihe reacb of all. For instance, the treat- 
mcnl puriued by special physicians who treat 
indigestion, slomacti and liver troubles onlT*, 
was obiained and prepared. The tieAlment of 
other phyMcianj. celebrated for curing catarrh 
WHS procured, and ao on tdl lhe*e incoinpaiabfe 
cures nuiv include disease of the lungs, kidners 
female weakness, rheumatism and nenous de- 
bility. 

This new method of "one remedy for one 
di»case" must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, an<i thoo^ughly renlize Ibe ab- 
surdity of Ihe claims of Paienl Medicines which 
are guaranteed to cure every ill nut of a single 
bottle, nnd Ihc use of which, as tiaiistics prove, 
hat TuintJ m<»t ifomaehs than aUokal. A cir. 
cular describing ihese new remedies i» sent free 
on receipt of stamp to pay postage by Koipital 
Remedy Company. Toronto, Canada, sole pra- 
prietOK. 



A TEMPORARY BINDER 

for &ierue is now ready, and will be mailed 
postpaid on receipt of 75 venLs. 

This Mmlsr is itxRig, dumhlc and 
ett-Kint. has i;ill *idc-lilte, ud alluwH 
tlio opcniDE of thf paK«« Krf«etly 
flat. Anr ouBotier can to taliva out 
Of replaceil without diflarbiag tl>« 
olh«r>. snd ibe ii«|><ri are not nuti- 
laicd for «ubkciju«BE peimaivenl bind- 
iag. Filed in iku binder, Srtrnet Is 
>lwBr« connaiont for iele>«iK«. 

N. 0. C. HODGES. 

47 U'ajelle flace, H. Y. 
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DO YOU INTEND TO BUILD? 

Wo utTor Ml Ailiv of *ti> iiikl bl«> Low i'osi 
HoDkc*, tt o»rU'>U(> 11x14 liK-tieit. (-■oiiialiiluR 
li«itdKoni>> lllu>irKllon»f floor i>ltitiit, iitJ<l (iiU 
dercriptloos of Ibla [popular ^IrelKii, aii<l QMT-four 
oUittm, rau^lug lu cimI rniiit SHCC to £7.30a TWB 
ep«clineii ilo«l|C'> Is lor a (Vittaflci wMli dcivon room^ 
•lidCO«Uii<tI,10D. ItcomI>lD«stM<autr and ujmlurt, 
bas two larf* p-rcbt*, MUl 1* a pv;>ulu- ftna prBcU* 
<mU irarfclng dcvlgii, iMf lag b««u bulit asrarol Umaf 
tor tta aatiniainl cost. 

No ni«K«rwh«t «t;|not ahouiM fou may Intend lO 
bUiM. 1; win par ro<i f:> taavo tbl» ho'k. 

W« wkil MUd Uila AUm, [MMipaM, on rooflpl of 
crioft, tl— N. U. C aodrw. 47 LaUyatte I'Uce, N«w 
Tor*. 



BOOKSi lluw la H4*ll llirm. Sand • UaU 
stftting ronilliiiin, mlttlnn. irii? . Ui Bciitaee Book 
Agecuiy, i7Xafaj(?Tt« Plaoc, Kcw Vorh. 



DICTIONARY 

OP 

ECOMMIC PLAliTS, 

BY JOHN SMITH. 

Auioeiatf of the hinnaan Socitty, author oj 

" Bixtoria Filietim. " " Biiiory of 

Hible HanU," etc., etc. 

For more Uian Tortv years Ur. Rniitb wsa 
connected with thp Km-al Oardpns, Kow, 
which gave hiin remarkable opportunities for 
bttooiniuK arqiiaint^Hl with ^ho largest collec- 
tion of living plants, native and exotic, ever 
brought togf^Uier; and from 1B40, be was 
•Moctated with li" late Sir \V. Hoopor in 
building ii|> tho K<^nttinirton Moneuin of B^co- 
bomic Botany. Based ou all this pxpt'rioin.'o, 
Mr, Smith )uu< producod this Dictionanr' which 
givrtc under their popular nanifit infuruiatiuu 
about plants that furnish the wants of man, 
ihtlir hiBtory. prtuhicts and u»<w. Having 
received a lafRe invoicH^ of thia book from 
tbe London puhlisher, we offer to mailcopitis 
postpaicl at a discount. 

List price, $3 50 : our price, $3.80. 

SCIENCE BOOK AGENCY, 

4T LAteyelte Place, New York. 



SCTENCE. 

I. D. G. HODGES. 47 Ufayette PI., M York, 

AntiOHHceB an JtiXt I'ltMin/n-fl 

Fact and Theory Papers 
THE SUPPRESSION OP GONSUMPTION. 

By OobMiEr W. Hamblctos, M.D. U*". 40c, 

"Thti lue«tltnabl« Importanco of tho aubtMt, tbe 
I'miiii-ac nf tb« aotbor aod [ti<> uur«lt v ot bis wuiit 
all cuoitilae to r«uder Lbv littl« li«»tJ8n vortby nf 
ap«aial uutuudttratluii. . Wn hrartily oom- 

tnond Dr. Hajnblet(in*s liooh1«t ami vtsh tb<T« Wfzt 
more aiieh wur hit. "—Editorial, BtsttoH Dailu Adv*r- 
titer. 

-Jt la full ot facta and wladum."— ntbtiirZ/iUi 
SmtMnluif Ktrnins/ PomI. 

'Tlir t>nnk cnntAiiui tniirh nf Importance to tbv 
medical fratvmlty.a«w«ll ail tb« v«o«ral populac^P." 
— BuHtnotwi ilaieLr^ 

THE SOCIETY AND THE "FAD." 

By APPi-KTotf MoBOAK, E«ki. 13*. 30 centa. 

"Mr. Morgan touails a msualhlt! and lnt«ra»tJn|t 
atldrKMi upnn a ttixt fLimlHhod hr a Mmtmic* trino a 
rotittK ladl*a* nta^slne : namely, * BrovnlBK and 
Hweo are the oulr T«>ally dramatic autbon of tbolr 
wniury."'- .V«ir Vork Suh. 

" Id tlie little b»ok t>t>rnre us Lhe tT«alnteDl i>r Uie 

aub)««t la dU(iW<iiiluiiala and Ingloal. ''' - -ri 

BOO drawn thmtutlioiit thla moonKraii t: 

Sliakapearaaiid Brownlait. tbsaubleci ..^ 

latielr t>as«d on tbe Btowolog and b>>n>-t>-->iii>ti 
aooletlva and liow tbry camv ft eilst A pleaaaot 
balf-biKir or nian> mav bv «pent trver Lbe book, aiul 
aome itaeful iufomiatlun ili^flvvd frum it."~Rnglr- 

PROTOPLASII AMD LIFE. 



By C. F. Cox. 1-" 



7-5 cents. 



CHEMICAL BOOKS FOR SALE. 

Amaliht, Uiudou (I8t)r-a>. Jaly aad NoTt>mt>er 

of imXtDiaaloiO IJO 

avMAa c:t.-.E. Uai>ubMt«r ( ISHt-W l8»-aS. alw> 

mirnbcm of IHSI, 1H87 unj IHW) SM 

ZsTTsrUnirr Rubriieuckorluduatrle Btaiomer 

(ISW-HB, part ofltWi l.» 

ZnTMiUNirr BubeocurkailadDatrlfl Bcbublan 

(Tola. xlv. -ivU. laelualve), ooiop>et« 8.40 

Any of tba abOTe will be aeot poatpald an recslpt 
of prifiK. 

801BNCB BOOK AOBNCY, 

47 Lafayett« Plane. New Vork. 



RUPTURE 

cured in iijpulalcil time 
NO DELAY KROM WORK. NO OPERATION. 

Call w tend »tanp for circular and t<irrTmi:t uf tiiaw 
cured. Wc bave •.n hand ever joa «tyles o( truuei, trota 
ft upiOMd Mi*pciilon<« of *l< kind*- Ordcn filled by 
MaUoraaarcH to aAy put of ihe Unii«d Suiia»- 

~ tTA. M. BUkNHAM. M.D.. 

■jB ClinioM Plac«, New Yorii. 



Tbe author of thia bo^fc wan tor aome year* presi- 
dent of tbe New York Mjcroiioopltia) rtoeloty, aud In 
this volume he 6et« forth his views on Lhe fljiuutaiiU' 
oua Ke""r*tiou tlieury aud itn ri^latlmi tu thn Rrneral 
ItiMirr nf nroiittlon. and on pniloplaam and the tell 
doctrine 

Rfodfi Juty 5. 

THE CHEROKEES IN PRE-COLUMBIAK TINES 

By Ctrus Thomas, la". *1. 

Dr. TbdinnH In tbia Wurk will ruverse tbe uaual 
luptbod of desliOK with pm hist uric ciibjecits : thai Ih 
to aay, be will eomiiM'noe with Ihi> earliest ny.vkrdi-d 
blutory ot tbo trfb« a« a baai». and t ia<.'« th<> chain 
baok Hlep b.v step by the Ufcht ot ciie mouoda. Iradl- 
ti'int. and iilber «vldeae», aa tar aa ifoaalble. He 
hiiH slreuily pramnt«>d to thn pablir aonia rtuwons 
for believing tbe Cherolieea were mnuad-bulldera, 
but additional evidence beqrliif! on iht< sublect has 
t»e«a obtained. A more ^.'areful study of the D«ia- 
ware tradlllou r«B|iectln|c tbe Tall««wi satisfies bJin 
thai we have in the Bark KiHiunl (Walam Olum,) 
itself proof that tbey wero ClierokeM. He tblnkii 
the moiindK i-nnble us lo (race baek tbeir llneot 
migmlliia wen beyond their rtald«nc« In Ohio to 
the wonteru bunk of the HlaslaaippL Tbe objacl is 
therffnre ibrcvfolil; 1. Au Uluatralion of tbe re- 
vetae luetboil of di-Aliiift with prrhintoric subjeet* ; 
i. Ineideutsl (troof that some of the Inilians werv 
uiouDd-buildArfl : ^ A study of a siD^ti.- trihA in tbe 
llKhi lit tbe mound testimony. This work will be au 
lni[iiirlMit i;»iitrlbutioii lu the literature uf llii- Co. 
iumblnn disrnvwry which will doubtliiwi apiwar 
dnrlnc the (lominit two ynars. 

Rfaiiy ^t an *nrlti t/af«. 

TEE TORNADO. 

By B. A. Haxek. 12°. |1. 

ProfMsor Haaen Is one of ih« pronloeot motAor- 
nloRliita (.•uuueiiled with the rnllcHJ Statea Hlgnal 
OflTce. In this wurk he rerlnwH uur preaent Infor- 
nuttloD aa to tomadoes, severely oritidalnc soiao of 
the opinions held la rsttard to tbem ap to tbis time. 
Nu une haa iclv«n a more oar*ful study to those do- 
■truutlve atonns than has Proteaaor Baxeu. and his 
book will pniva a decided oontrlbuttou to thi^ 
world's knowledge. In this book will l>e fnund a 
carefnl discussion of the Importaol qoesllon of 
Toraado losuiaBoc, now atcractins ao much atteo- 
tlDD. Hondrvda of doUars may b« saved by beoplo 
who are tttinkiuit of sucib liisuraooB by toUowing Iho 
priDclpIna btirv made plain. 



/n PrvparotiiMt. 
Foods and Food Adulteranti, 
By EnuAa RicnAaoa. Expreaident National Chem- 
ical Roolr-ty. 

Color in Nature. 
By O. Browk Ooodr aod ot^vrt. 
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Htdbf kit ttiemrijft ttilaiHtmrm't, &r amy ^rttn terkrtg 
it-mfi-nffa fill >, ^itlan 0/ iki, tkmracltr. tv H tlui 
»/ A leatkrr 0/ ttnitft,thtmitt, Jramght-iman, tr tstAitJ 
«*/. may kitvt the ' Jf'na/ ' intr'tfU mu.ftr iMU *rm4 
ran or COiT. ^^ Ar latitat tk^ ^nliiikf 0/ ttt* tmif- 
ai/t fAarmetfr a/ kit a/^liratiaH A my f^ ten i^JHt,M 
tm/crm»ti«m am tny tcuiiijtc qmfilten.tiit «^d'm «7 
amy MrifMti/if «»*■, tir xpkeian >■ ««/ tru> mtt lllit€»i*, 
*,mn far a fiurptii nutainHt with tkt maturr 0/ IJU 
fp*r. it tardially imfitrii ta de tt. 
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N EXPERIENCED TRACHKR dealwaiobeat _ 

a town in which be can «Matiilsh a hlj[h sobo^' 
Or, hp will loose an academy. Address. Q., I<oek 
Boi 19, Buffern. N. Y. 

W ANTED.- By a lady-iiraduat« of Corueli L'oi> 
vei-rily, position as tearber in htf^ sdhooli 
sominary or oolleiie ; pivpan^il tu inaoh '''f ' ■'' - 
Ion branches. «ru|)li>}lnR. ro tttr as Is ■. ■ 
tho laboratory method: GeoloKv. Botai^ 
PbysioloD' : aliTO. if iloaind. Physl^ta, i,..j....<w, 
LoftJo and Psyobolo^. Refcreooea to iirnds at, 
abovs-namod'denartmenta In Uornell I'niv-raity. 
JSNS'IE T HAKTIN. oare Cornell Unlvorsitr, 
Ithaca. N. y. 



AOENTLCMAN of exp^riecco. highly recoB 
mended, liberally eJut-ated at lioiuii and alimul, 
desirea to oomwifMtid with tiartii-« ni'..>itlofr an In-i, 
straetor in (iir rlaiulra at mixi"rn Lancnajres la a' 
blKhK-radn Inittltutioo. Addresa BARLIlAJf. Oaf.' 
man to wo. Pa. '1 



WANTED.' At tb" Bryant Summer Schix>l. Bu>>' 
Ijn. L. 1 , a Lady to teaoh Ken Lift-, luid other 
Soleneeu Jtil> K Any. K. Ten we«k>i (o nti montba 
anconlinit tu her nonrenience Other napen plea**' 
.-upy_ K HINDS. A.M.. Pilncipal. ; 

WANTBD— lutoniuitfon ouueeminK Ibo produo-" 
t ion of Mu8bri»nis in oaven iuidutbflrtriaaea.ll 
Addroas 31. H CRt^MP. -axtv Ky. U»u1(vk-al Rarvar ' 
Franktort, Ky. \ 
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AYOUNU MAN, Kradunt« fmtn an American Col-i 
loire. who boa studied n v.>>tr \u UrMn.iiiv. and' 
IsnowsindylnK InParia, WL'tii 
chemistry. Uofen^ut'os troiiL 
Ists. Addreas CUARLB8 K 1 > 1 
H estaulo. Parla, Pianne. , 

TANTEU.-Au optnctunltjr tostndy qiialltaUro|l 

. I aualysU lo iir neiar N«w York City dnritistbff 
numiner. ,W .1, L,. I'lO Spring at.. SIrk SIob. NT. , 

A SSATER.— Wanted position as above luui bad I 
ttiriH- ytrani' prucLical rsii'Tirrn'r in n London! 
tirni of luuiayorf! to thr Ibink of Kn,;lan<l, Royal Mint. ' 
nu? . PTi? 1 horoufEh knowledice of tmilloa a(sarlii|L j 
aud of s^old. silver and lead orea. I. FBBD- JOBh-| 
bON. Northxatfl Brrwery, Cantarbury-KDitlsnd " 

AN OHIO STATE fNIVRRSITT irm 
sSrea a position for next year as 
assistant or lustrut-tor lo chemistry auii |'i.m<i>">. 
Thn»e year*.' Hi^—ial iin?[iaratliiu for uich work.] 
Twoynara' ■■xi>prir.uiM> lu trochlUK Bofer<>OReaaato 
i^haract er aod scholarabip. AddrtMw C 6- ARNOLD, | 
O. S. U , Cotumhu a. tJ. _ 

\UTlAI>l'ATB of Princeton, for sevaral yoar* 
unlTcrslty mnd'-ni and F<-ilow tn Biology, d^' 
sires a posltioo eittier to teuvh biology or as aoalat- ' 
act Ui a t.iological laboratory. Would prefer tha 
latter aud be aatlalled with a modorair salary If tbe 
pnnltlon afforded time tor tbeprasocutlno of original ' 
reaeart'h. Address, O S., BOX DA. Prli»c«t<>0. N. J. •{ 



Ezcbaogcs. 

IPrceefcharEC to all. 11 of satisfactory charactar. 
Ad'lmt N. D. C. HodKO, 47 LaJ.^eiie Place, New 
Vorl.l 

Far ezehstisc— 14 n>lun)«a (iSaj*iS!a| Ameriuui Jour* 
nal of Science, to volumes (iMo-illhO Aneiican Nalt»- 
nltsl, >i Tolnne* liBT0-<'9Ot fr'nftllih M>chanic. all ia ' 

food C'jf'ditivo foT bindio| ; >b«- Morrit Tvpewiiter. 
^anii rtoit-clsM aiii:iM>.upr. CABtC'S.ctiemi' &I 01 phyai- , 
cal BT)pT«tu». Ad'liett. with fall partKulara, B- R. 
Chadbxim, l.ewiuon, Maioe. | 

Wanlrd. -TucxchaoKcbod aad (rc-h-watcr molluaca, 
Iprindpally fftHett litA-tltntilmt. Clauuliae and Lim^j 
DSeae,] for iho»e not in my i ollecrion. Litt> excbaafed. 
Addrt** E H. White, Box rao, Aunru. Or. 

To cxc>>an£« fnt ciher book*- Meek** Invettcbrace 
ral«anlo<U9V. Cope'i Creisc* «« Vertebrara, Letdy's 
KEiiiict VenebiaiE Fauaa, Lcsqueteux Cr«iac*<ius Flora. 
All twir.g volume! of th« ll«yd«ii Fiaal Repurli. Ad*' 
ilreti, giving lUli, T. N. Clover, Stileta. N. V. 

MFtoonm.'Mr. G«im«« F. Kuai, ii (o ij UnioB 
Square. New Vitk. or Holiokai. N. }., will buy or civc ' 
in «xchuiKc lor whole or aarta of laateotiieB. Whole < 
one*, imdckcrlbed one*. aiMi entire falU eipecislljr da<< 
tiled. 

WanwJ— To furalih rt»rt» of [faJeratke^m .SttmJla. 
Sarracfiiii /llr/iirf*,^nd other witd 0ower>. native at 
Soulhcn WiKoo^D. in qusntiiics D. P.. Wtllaed, Cu- 
rator uf Mtumfs. A!bioa AculcBiy. Albion, Wit. 

1 liavs a nuiaber of duplicate* of microscopic ilidvs, 
mnsily baiant-»l, whUh i would likt 10 ewihaafe Im 
oihcn not now in my cnllectton. Send lisl of what you 
liavi: 10 nrhanfc and gti ray lint S> R- Vhoapnan, 
New Wilmiimtoo. Ps, 
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LOW-PRICED BOOKS. 

Any of the following low-priced books^ll be 
milled postpaid on rcceipi of price. 

SCIENCE BOOK AGENCY, 



SCIENCE. 



47 Lafarette Place, New York. 



AGBiri'LTrHB. 



^f AoXKVLTViiAi. Dniiina^. By I. B. De-iioa. t'. Si.m 
^B Amimai. Food Knnun^n ot Dilfcient Nsliocu. By 

■^ P. L. 8inamnn<l*. t»* , i.oo 

A««»r«o«f:'» Ajjricultor*, t8» 75 

BmnsH Witd-fiovrcrt Con«uJere<l tfl Relation la 
^ ImwU Bj -ij Jotiii Lubbock.... •" 

^BCorrBS and Cfamcoty. By P. L. Simiaondi. 
BOtutsas of Field a 
^B *• art catiMd 

■ lb- 

■ WuiwttA, Fniiis and Leam. By Sir John Lub- 
■^ bock i.aj 

Fi-owKHi, TheOiloanof. B» Gram Alien, ib* i.ov 
Faurrs, !>«I«cimI : THcit CiiIeur, PmiiofiaiiaB, 
aod Jtlanacemeni in the Catdea and UrLtuird. 



!»•. 



and Garden ('mpt, chicfty iiich 
by Fungi. By W. C. Smiih. 
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ByCDowiHHK- tt~ .. 

OiUiDKMnfC for Ladin, iod Coapanion lo (be 
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'Oaaiuoi 

Plowerilvdrn. By Mix J. C. Loudon, u*. 
Hnr^ : Cnltimiian, Comiaerce, and Uiea. By P. 

L. Sim nondi, n* 1.15 

JloiiTicu(.Ti>a», The Theory oti or. An Attempt 
I lo espUin (ikideoinK upoD Pnyiiolog>c*l Priri' 
[ dt^. By J. I.indloy jiuI A. J. X>oiriiiAf 

t«" t.jo 

SswAoa Imgatioa by Fariaen. By K. W. Birch. 

f* .. 1,00 

ScwACB UiUujtion. By B Latham. ■*. t.eo 

Vmrvu Aoinud* and ihai Product*. By P. L. 

Siniiuwiiil*. 16* I. as 

AKt^HITEC-T(;BB AINO BlILDIKfi 
CON«TBDCTION. 

AlKHnM.-n:KK. ihe Sic|rplng-Siin>v Id. By 

Thoma* Mitchell, tfl' jo 

BoiLRR >nd Water Pipe*. Kitchen. By H. Griin- 

«haw. 8"* - 4" 

BuiLuiMC CotMttuciion. By Edward J. Burrell. 

i»" So 

CiiiHMr.n for Kutn^tces. Kireplaoia, and Suans- 

Bailm. By K. Armilmnt^^CE. ig' 90 

CtniKiMC Range. The. By F. Dy«. i»* ao 

FiBHsin TlieatrcK. Bv K -M. Shaw, la* i.aj 

C*s Finer'* Gmde. By J. F.ldudee. i»» 40 

HoT-W'AT>a AppADius Fiiiir>K- Ky F Dye ^ i** i.oo 
Bot-Wathk Apparalut. Fixing. By J. Etdridge. 

i»" 40 

UoT-WAriH FiL(ii)|[ jnd Sicata C-.-uJun^ Appa- 

ralui. By K. |}y«, t^' «> 

PuHr Fttier'tCiiide. Uy }. EMndnr. ti'. 40 

SrKBNorH of Beam* under TniN«vcne l.«adk< By 

Pn>f<^uac W. Allan 18" 50 

Vbmtii-atiox "t Amertcin DweltinKi. Hy David 

Boaweli ReUI. M.D. la* . i.y> 

VsnTtLATiuN of BuiUlinp. By W. F. Batter, ■>* .50 

AN-ruo?<fo.n y and kavigatioh. 

AsraoJioMV foi Beginiien. By Fraacu Fellowea. 

i«*. JO 

A»Ti«>N<»iiv. Le*"o*i» in Btetnetitary. By R. A. 

Pr<tor. 8* 60 

MoL'M with a Three-Inch Telcaoope. By Cnpt. 

William Noble. 8' t.jo 

HAbiiKrMM bikI the Ueriation ol the Compuc, 

By John Merrifiel<t iB' 50 

Mavicatio'*. A Irolise on. for the Uae of Slit- 

dent*. By J>>hn .McrrlficM. 1**... i.jo 

SBA-Rotr<s. llieShorinL, and Map* for findinK 

■hen in a Few Sctrondi l(ireal>Circle Sailiti£). 

By R. A. Proctor. 4° j5 

'SrvoSKl's AlU». The. By R. A. pTOCtOt. I* ... i.jo 

CHBniSTBT. 

ExrxaiMKMTAt. Chemituy far Junior Sludanj^ 
By J. E. KeynoLdi. 

Pan 1. Iittrrxluctnry „,.„, .,,..... .4J 

P«rtll. Non-Meiala ,,... 7s 

Part III. U«(dl* i.oj 

Part IV. Cbcm>«try of C<arboD Cacnpouiida, or 

Organic ChcmHirv i.to 

Kakauav 1 Cheoiisiry af a Candle. (£• ... 85 

pBACnCAL Chentiiiry ; the Prinriple* of Qualila- 

tivc Analy*!* By William A. Tllden. S* 45 

PXACnCAt. Inoraini^ Chcmittry, An Inlruducttoa 
to : or The Principle* of AnAlyai* By William 
Jl>|(u. f .4j 

PaACriCAL Organic Aiulyiii, An Initodnctinn in. 

By Oorce E. R. Ell». &* . . jo 

QwALiTATIi'a AoalyNR aod Laborjioty Pnctice, 
Manual of By T. E. Thorpe and M. M. Pal* 
ti»on Miiir. le" i.bj 

QifALiTATivB Cheiaical Amljrsu, A Short Cowtae 
in. By PmfeuoT I. H. Crafiv and ProtcMor 
Ch«rlcs A- Scharder. r»* .... i .jo 

QuAtrTATiVB CItrmKal Atialytit. An Elemertlary 

Manual of. By Maurice Parkin*, la* t.oa 

QvjumrATiva Analytia. By H. Carrinsion Bol- 
ton. 8* t.gn 



QirAKnrAT.ivR Cheaiical Analyaia. By T. E. 

Thtrpr. ift» «i.so 

Tablbi for the Analysis of a Simple Salt for Uie 

in Scho«l Laboraioriea. By A. Vinter. S* 40 

BDVOATION. 

British and AmencaB Education. By Mayo W. 

Haieliine. ji* »3 

CcLTvaa of the Obacrrinf Facultira. By Re*. 

Waircn Burton- 1*" ... JS 

l.iBH<Kv.'lhe. By A- Lans. With aChaptaroo 

Modem lltuitmied flroki, hy Auilin Outnon. i.*t 

liAM*rFvS Old <Mi:elc F.aiKiiion. ift* rs 

iiASrHwv-K* Sci«nite L.<vTurei for the People. 
OvBarxBS!t ■.'■*[ in lliftit ^chvol* in Denmark. 

Dr. Herlol 

Skbimc and ThinkinB. By W. K. CliSord 

SrBLLiNr. KefMtn from an Educational Point of 

View. By J. H.GIad^MJM 



By 



.50 



BLKCTBICITr. 

Altkbhatb Current Machinery. By U. Kappi. 

i(" . 

Chbmutiiv of ilie Secondary Djuierict ol Plant* 

and FaiiTc. By J. II. Gladitone ind A. Tribe. 
Dynamic Eloi-'riciiy, By John Kopkiuaou. J. A. 

Schoolbred. and K. E. r>ay. iH^ 

Otw 1 mii-Elbctuic Mafhinei. Recent Pmgren in. 

By Profewor SylvJiQiia P. Thornptnn. ifl* 

Elbctwc Bell* Bv F C. AllK^ti i»' 

Glbctiuc Lij|hiin|[ froaa Ceiiinl SiaiioBi. By G. 

FoTb« .. .... 

Et-afraiciTV. Sunpl* of, by Local Aulhoriti«i. 

By K, Hedze*. a" 

Rlbctr>uMacn>tic Tel«cr>ph, A ffand-Book of 

the. By A. E. Lurios if 

ELBCT«<>.MAr.NrTR. By Th. Dg Mcficel. Tr.by 

C.J. Whartun 

ELBL-TBU-TBi-Bi.u^riiy. By F. S. Heecher. tfi",. 
lMCAM)K«CENr ElrriKc Ijb'***' "ith Particular 

Kc(en!oc« lo the Rdiv;n I.Ainp« ai the I'aria 

Exhibiiioo. By Comte Th. Du M.mcTl. W. 

H. Pre»tte. |. W. Huwell. and other.. .8* . . 
iMOl-maH Co tri : How Made and How Uaed. 

!*• 

Tbarbvtbial Maineivtm and the Macticiii.m of 

Iron Ve»*«'i. By Profewo* Fairnaa Rocerc 

18* 

THBttMo-ELKCaiciiv. By A. RtHt- t* .... ., 
WHINBiB-sin Ekclirc IJchting. By V. Stephena. 



BNCilNKKBING. 

AoiiAt. I.a[eral Prenure of Earth work. The. By 

Benjamin B.iker, iB* 

Aacwa*. Theory of B« Pf«fe**or W, Allan. t8* 
Anchk* I hFory of S-iM and Braced. By William 

lain.C E. .8» 

BeAUf. and Girders. Practical Puraulat (or ihcli 

Kewlancc By P. H. Phdl>rkk. tS" 
Boil"* Incniitaiion and Com»>ion. By F. J. 

Rowas. iS' 

BiU[>CE and TuaacI Ccatrea. By John B. Uc- 

Majler.CE. iB". 

Rvi[ic;u.. On ihr Theory atid Catculatton of Coo- 

tinonui By Mj"i6el<l Menimsn. Ph.D. tB* 
Buruoet, Praciif il Traamc on the Propcrtiea of 

Continnina. By Charlr* Betvtet, C. e i8*.. 
Cablb-Makimg of Sii'penaion Bridges By W. 

Hildeiibrand. C.E. iB» 

OiMpiiriiiii EogitMa. Tr. from the Fimch ot A. 

Mallri, i8« 

Flow of Water In Open Channek, Pipe«,Coiuluiis 

Sewers, etc : with labia. Hy P. J. Fiyna, 

CE. 180 

FotiNDAriuNa. By Prof ciaiw Ju lea Gaudard, C.B. 

't'r. fmui the ¥ tench. tV 

FBimoH of Air in Minea. By J. J. Aibinaofli. 

18* 

FUBU Bv C. William Siemens. D.C t: ; to which 

ii appended the Value ol Artificial Fuel ai 

nnnpared with Cual, by John Wutinald, C.E. 

iB' 

Gasr\ met with in Conl-Uinea. By J. J. Atkin- 

lon. t8*. 

HiUCOinAL Oblique Arches, Treittie on the 

Theory ot the 1 oiui ruction of. By John L. 

Culley.CE. i!' 

llitiM Maionry Dams. By John B. McMasier, 

C.E i8* 

How to draw a Straight Line : A Lecture on Unk- 

ans. BvA.B.Ketnpc 

Icb-Mabinc Bfachiac*. From Ihe French of U. 

Le l>ouB. i8" 

KinauATica ol Machinery. By Profesaor Kei^ 

nedy. Wiih an InirDdnciion by Profeisor R. 

H. rhiirsioo i8- 

Lihictca : the UiSeiC'il Forma and Utes of Af- 

liculaicd Liiikv. By J. D. C. De Roo*. 18*.. 
Uabimum Stresin in FrAmai Hridnes. By Pro- 

(c«or Wlliam C»in, C.E. t8» 

MBrAL!^ and their Chief Induirrial AppUcaiiona. 

By C. R. A. Wright 

MarAi.s, The Fatiiiuc of, under Rcoentcd Straiiu. 

Fro n the Grrinan of Profetaor LudwiK SpanB- 

enburjgh, with a Preface hy S. H Shreve, A.M. 

iB" 

Platb Girder Conttructlon By laami Hirai. tft* 
Pkactical Deaigninc of Retaiaing Walla. By 

Arthur Jacob. A.B. il* , 

Pit^M>«T(ONS o( Pins nsad in Bisdwaa. By Chatha 

Bender, C.E. >B*. 
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Railboad Economic*; ar. Nona, with Comments. 

By S W. Robinwifl. C.E, rS« . . . •o.SO 

RtTAtMiKc Walls. Stin^hirjied and DiSereal Foma 

of. By Jame^S. Tale, C.E. i8* $« 

Sara v Vatv«. By Kithard H. Buel, C-E. iB* jo 
SuHW Arches. By Pnafeuor E. W. Hyde. C.E. 

lllus, tB" $0 

Stadia Stinrcying. The Theory of Stadia M«as. 

uremenit. By Atthitr Wmsfow i8* 10 

STBAM.Baitur Eapk'ii>.>rii. Rjr Z(r.ih Culburn. it* .{A 
STf AM>E)ii.ixB Iiidicatirr. Inc. and it* Uae. By 

W.K.LeVan. ti* r> 

S BAH Injwion. Tr. from the French of M. Leon 

Pocbet !*• .. .. .JO 

STQa^ut Rc'ctvoiM. On the Fiea'tiniiiit and Con- 

sttuciion of. By Arthur Joicvli. A.II. iB' . . -jO 
Stmbk[;im oI MalcriaU. By Wiltiom Kent, CE- 

•*• ... ,50 

StitMNOTH of Wnn.iht-lron Bridee Members. Hy 

5- W Robin»on.<lF.. .«• .. .jo 

TBsriKO-MACHiMU, tnlir Hiitory. Cvoatrwcilon. 

and Use. By Arlhut V. Abbott. iS* $n 

TunuaT of Ibc Gns-Kncine, 1lie. By Dueald 

Cleik iB' so 

ToroGKArKiCAi. Survcyioii. By G. J. Spechi, 

PrcfetaOT A S Hardy, John B. McUaaler, 

an.1 H. F. Wallinc .8' .jO 

TBAH-kut^<>tou of PcTwer by CuHipreaaed Air. Ry 

Roi«n Zahner ME 18' fo 

Tbak:>ui^h|(>> of Power by Wire Rmm*. By AU 

b«rtW,.Sui.l, U.S.N. i8' 90 

Ttp-RBiha Wheels. By ProfMBor W. P. Trow- 

biMice. t&* — JO 

VaxTii-ATKiK of CoaLMinca, The. By W. Frflr> 

ley. M.E- iB» ..- 50 

Voui&oih Atchea. A Thnoty of. By Piofctaor W. 

E. Cain. i8» jo 

VovudlH Ai^bei applied lo Stone Bridca, Tutf 

nrli, Culverts, and Domes. By Profesaor 

William C.in. ik' ... jo 

Wmbkla. a Practical Treatise on the Tectb of. 

By Professors. W. RobiiMoo. It* ja 

MISCBLLANBODS. 

GRAMiiC Method for sulviiie Certain AlKcbmtc 

Eijnaliimt By Prulessor C(ut|in L> Voie, it* jA 
l.«AHy\ The An of Swimmiic in the Eion Style 73 
Lire Iltsi'iiy Album Dy Fran. is Gallon 4* 1.15 

Lira u| Faiiiday By J. H Gbdit- ne. i6*.. ^ 

P^i.AKIUTOi.'V td Lii(ht. Hy W, .Spf.ni»w-«de... leg 
KacoHD of Family FiiLultias. Ily Fiaitcis Gattnn. 

4* ■ 90 

STBBBTBB't Great DiasMintk of ihe World. 4* . . . .*» 

NATVBAL HIHTORV. 

CHAtn'iBa nin Ann. By Mart Treat, it* .10 

CotAJi'Ks ui Fluwcn. On the, Aa lllustraled In 

the KiitiEfa Flnra. tly (truii Allen. . . .. i.no 

Common Frrijt, The. By .■^i llnrrxc .Mivart t,a} 

Dabwi^, Chiirle*. Memorial Noumea leprinted 

from " Nalurc." By Professor Hualcy jo 

■ ANITABV RCIKIVCB. 

Air We Breathe, the, and Veniilation Uy Pto- 

(ewor H. A. .Vlmi. 16* i.en 

Bad Drains, and How to Test them. By R. H. 

Keevei. ■>■ ,.. .. .. 1.40 

Ourv Duiibin* and Sloppy Strseu. By R. P. 

Boulnma x>' -so 

DKBA^aand Putrescent Air. By T Rowan. B*.. .to 

Dbainacb o( Tdwnfc. By J. Phillip*. 6' Ao 

DwBi.i.iVC-Hni.i»«S: Their Sanitary Consfuctioa 

and Ananitcmcnu. By Pn>les:3r W. H. Cor- 

fiekl !»• JO 

f AstiioN in Deformity. By Willtaoi Henry Flower. 

<t*. ... 40 

Foot>. The CoBipuaitien, Dixeslibiliiy, and Nn- 

iTtitve Value of. By Professor Henry A. 

Molt . i.ts 

HRAi.Tii, The Uwsof. By W. H. CorlicU. S*.. .so 
Hbai.tii-Scibmcb, A Manual of. By Andrew Wil* 

soil. 8* .. »J 

Hbalthv Foundatiom for House*. By Glenn 

BrL.wo, 18" ... fo 

Hitn» on taking a House. By H. P. Boulnuu. 

i6' .JO 

Hnv^B Drainaie and Sanitary Plumbinji. By W. 

P Gerhard. 18* jo 

Matbunal Manaaemenc of Children In Health 

and Diteaao. By Ur. Thonvaa Bull. 1** t.oO 

pNMt'UATKL Drainare. By A, Smith. 8*. 40 

PorMii.B Wiicraiid the itiflrrent Melhadi of de- 

leclioc Impurilkt. By Charles W. Fnlbard. 

IB*. .. .JO 

Sanitabv Condition of D»c1tina-I{ous<s in Town 

and Connlry. By Geoixe F.- Warinif. jun. iB*. .ja 
S^KiTAKy Draiaa^rif Buildiom. N'.ies embodying 

ReCeW Prariirc m. with Memnmnil , na ihe 

Coal of Plumbiitg Work. By W. P Gerhard, 

C. E. iB" so 

SANiTAkv PrrHed'on. By W. Parry. I'.. .to 

SAHiTAKV.Works AbroaJ. By K. M •■mine- B*- 'n 

SawiTATtrw. Simplicity m. Bv E. T. Btalte. 8*. 8a 
SbwaCK. niipotal of. Bv Maawell and Tuke. 4* .40 

Sbwbr Casei: Their Nature and i>ti,Eiii. By A. 

De Varona. iB' .J« 

Sbwbbacb and Sewage Utiliaalion. By Profcaaot 

W. H.Corfield. t8* w 

SHnNBScwcnitc System By E. Auli. I* ..._. 8a 

STOK*GRorWi(ter. Bj J. B. Demon. 6* «o 

Vbktilatiuk, Mechanics of. By George W. Raf- 

taf.C. F.. IB* , ,. .$0 

Watbb .nd Watnr Svpply. By PrafeMor W. H. 

Co»«e)d. iB* JO 
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OUR 

HidsuDimer Stock-Taking Sale of 
SILKS, 

In our Departments on the Main floor ind in 
the Basemeitt, will commence on Monday, June 
Z3, and continue until July 3. 

Seasonable and desirable assortments of SKk 
Fabrics will be offered, daily, at prices that are 
designed (o secure a complete disposal of our 
Spring and Summer Stocii before the inventory. 

Ladies desiring such fashionable and useful 
TabricSAS Washing Sillts. India and China Silks, 
Surahs, Louistennei, in both Plain and Fancy, 
Black ai>() Colored Silks, Velvets, etc., will find 
this a very li^terMting opportunity. 



SCIENCE. 
THE 



[Vol. 



No. 



iicaii M\ Tficiilioiifi 

COMPANY. 

95 MILK ST., BOSTON. MASS. 



JAMES MXREERY& CO., 

BROADWAY AND ELEVENTH STREET. 



NKW VORK. 



GEMS AND PREC1008 BTON ES OP 



NORTH AMER 



*a, 



*^M 



Tlil)4 Cuiiipaiiy owiifc tlie Letters 
Pntent granted to Alexander <ira- 
bitm Bell. Mikrch 7tli. 187U, No. 
174,44td. and January HO, 1H77. 
No. 18«,7»7. 

The Trnnsnils!«ion or Speech hy 
all known fornit* of KLEOTKIC 
Sl'KAKlNO TELIiHIIONES in- 
frln^eH the rlg-ht secured to tliitt 
Company h> the aWovt- putenttt, and 
renders eavli )n4li'\ iilniil ^^e^o^tel• 
ephonoM, not rnrnl.slmd hy It or its 
lU-ensces, rc)t|K>Msil>Ie for such nn- 
lawrtil nHC, and all the eonHe- 
(inoncoH thereof and liable to rtitlt 
therefor. 



PHYSICAL. ELECTRICAL 
AND CHEMICAL 

APPARATUS 



A popuUr d«*crtptlnu of thvlr ovi- _ . 

hlatorj. lUvhiDolniry. and of tlio col ^_ 

whtob th^ vxtn ; tUiu> a ebaptar on ptArt*, »iid i^n 
tMDMtkkbtfl foreica cuDa owned Id lk« VnltAd 
9t«t«4. Dt Gkobok Phsmkioe Kvws. nituQMtftd 
wJtb eiji^t i^olorcd plftlu wid nnnmoiis vogrftT* 
tnc*. Prlo*. Ito 

Mr. Kum, vtao la wiUI kuown an vi autburltr upon 
tlie Biiti]<>ut of jfem atonea. aiid whu U Uih exiiort tat 
TbOCnuy ft Co.. iMvaesan paoiUl«r fiMtUUaa (or ItiD 
pKimntlou of « vorit ot UUa kltid. 

Srnl pimlpaUt nn rrrHjit of pri(*. 
R. D. C. aottCB*, 4T I.aniy»Ue PI., N. Y. 



rf'^i 



boME oriHuipUailhi^jmi wsitt, write ut Ibn Rrlnno* 
Book Apnoj. 47 Xjm^vttm Placo, N»w York. 



Of High Grade. 

Sexd roR List or (.'atalioocks. 

QDEEN & CO., Pbiladelpbia. 
At Siasconsel. Nantucket Island, 

aC PtRMNHKD COTTAUK!!. 

• I 20 TO «275 THE SEASON. 
OofttB itewi: aurf bslblug;: dd hot d«ya, maUri» nr 
BuMMiultoea^ Clri.-ul*r«. 

DOUBLEDAY. 

W Ann A\nnA. New York. 



Moro- 



TNOR'AVINO 



VV" 



S|V.' yssx Bisnins^ n^n top, obi& s. uwsuiai, 

Ati &• Twrat. Vitr Prrt. &• SrtrtlMrj. 

Ctn. MfiM.t£fr, 

S m ILLUSTRATIVE 
AND ADVERTISING 
pURPOSES 







THE MUTUAL LIFE 

INSURANCE COMPANY^ 
OF NEW YO RIv 



HirRAKO A. .ne<t>RBV, Pre«M« 
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THE LARGEST, BEST AND MOST POPULAR 
LIFE INSUEUHCE COMPANY IN 



THE WORLD. 
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Assets iannary 1st. 1890, $136,401,328.01 
Mev Bosiness io 1889. - 151,602,483.37 
AoDDal iDConie, • - - 31,119,019.61 



Purify Mutual. 



No Stockholders. 
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NO OTHER COMPANY HAS SHOW 
RESULTS SO PROFITABLE AND GRAT 
IFYING TO POLICY-HOLDERS. 

ITS POLICIES ARE THE Ml 
LIBERAL AND DESIRABLE 
ISSUED. 



It has Paid Policy-tiolders siDce Orga 
$287,681,948.20. 



The "fwentj Year Distributioa 
iasuet* by The Mutual Life Insui 
Company ii a Modrl Contract. 

Hie Company's Policies are now beli 
182,310 Members. 



ESTERBROOK'S 
STEEL PENS. 

OF SUPERIOH AND 'tTAfffiAUb QUALITY. \ 
Leading Noe.: 048. 14. 130. 135. 239, 333 



Ftr Sitli- h,i itH StnHat**ra. 

THE UTIRtRBOK STUL PH 60., 

WM^a: OannUM. N..I. 4« JahB HI.. i(pw Vn 



I 



MINERALS 

Cabinet Specimens and Collections. 

Whi-n In New Turk du nul fall to i-Uli our Nrv 
Vi^rk Ht'iro On Biviiiuit nt i-ar Ynrr larcv Mnofe w«i| 
•XT ' ■ ■ ' -' - '^ ^ '■ . tf, PTjfUdelpbl* 

vvi ■-■.i-ttd SpMUn* 

Set' : 

UKO. I.. r:^<>i.i^ii tv t M.. irrairr- lu HIi 
M,Vi i^befltDUl St . PhllMlclrhlf 
79 A 741 Ilr<>ttawft]'. N-vr fork. 
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